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A single-center prospective cohort study on the physical growth status
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Abstract: Objective To investigate the physical growth characteristics of small for gestational age(SGA) premature
infants within the first 24 months after birth, so as to provide relevant references for clinical management and growth
intervention of premature SGA infants. Methods A prospective cohort study design was adopted. A total of 60 premature
(gestational age <37 weeks) SGA infants born in Jianyang People’s Hospital between January 2020 and February 2022 and
who underwent regular follow-up physical examinations at the hospital within 2 years after birth were selected as the study
subjects. Full-term(gestational age 37 - 40 weeks) SGA infants and premature appropriate for gestational age(AGA) infants
during the same period were selected as the control groups in a 1:2 ratio. Their weight, length, and head circumference
were measured at birth and at 3, 6, 12, 18, and 24 months of age(corrected age for premature infants), and the Z-score
method was used to assess their growth level and growth rate. Results A total of 276 infants completed the follow-up
study, including 56 in the premature SGA group. 109 in the full-term SGA group, and 111 in the premature AGA group.
The weight-for-age Z-scores(WAZ), length-for-age Z-scores(ILAZ), and head circumference-for-age Z-scores(HCZ) of the
premature SGA group and the full-term SGA group at 3, 6, 12, and 18 months of age were significantly lower than those of
the premature AGA group(P<C0.05). The WAZ of the premature SGA group at 3 and 6 months of age were lower than
those of the full-term SGA group, the LAZ of the premature SGA group at 6 months of age was lower than that of the full-
term SGA group, and the HCZ of the premature SGA group at 3, 6 and 12 months of age were lower than those of the full-
term SGA group, with statistically significant differences(P<C0. 05). The peak catch-up growth in weight for the premature
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SGA group, full-term SGA group, and premature AGA group occurred at 12, 18, and 3 months of age, respectively. The

length catch-up growth was significant within the first 12 months of age in all three groups, followed by a gradual increase.

The head circumference showed catch-up growth in both the premature SGA and premature AGA groups. with peak catch-

up occurring at 6 months and 12 months of age, respectively. There were statistically significant differences in weight

growth velocity among the three groups at 3 months of age (P <C0.05).

Conclusions  The overall level of physical

development in the early life(first 12 months of age) of SGA infants is lower than that of AGA infants. The physical growth

of full-term SGA infants is better than that of premature SGA infants. The corrected age of 0 - 3 months may be a window

period of rapid growth changes in premature SGA infants.

Strengthening nutritional intervention and feeding guidance

during this stage can effectively ensure the growth rate of premature SGA infants.
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Tab. 2 Comparison of Z-scores for physical growth among premature SGA group, full-term SGA

group and premature AGA group(x %)
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Catch-up growth trend of WAZ ,ILAZ and HCZ among premature SGA group, full-term SGA group and premature AGA group
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Tab. 3 Comparison of Z-scores for physical growth velocity among premature SGA group, full-term

SGA group and premature AGA group(x +s)
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12 0.05%0. 16 0.0240. 19 0.0140.19 0. 990 0. 373

18 —0.01£0.20 0.0140.19 —0.01+£0.18 0. 295 0. 745

24 0.0040. 17 —0.0240. 20 0.0240.17 1. 314 0.271

LAZ 3 0.0940. 25 0.02740. 32 0.0340. 37 1. 189 0. 306
6 0.0440. 31 0.0940. 39 0.1240. 40 0. 815 0. 444

12 0.05%40. 19 0.0240.18 0.0140. 21 0. 694 0. 500

18 0.0040. 18 0.0040. 19 —0.02+0.17 0. 660 0.518

24 0.00=40. 20 —0.0240.19 —0.02+0.19 0. 247 0. 781

HCZ 3 0.07=0. 24 0.0240. 32 0.0240. 37 0. 905 0. 406
6 0.0940. 31 0.0140. 32 0.0940. 33 2.135 0.120

12 —0.02£0.15 0.0140.17 0.0140.16 0. 748 0.474

18 0.0140.13 0.0140. 16 —0.01£0.15 0. 682 0. 507

24 0.0240. 17 —0.02+0.16 0.0040. 13 1. 685 0. 187




TR LB PR Ak 2025 4F 2 55 33 B4R 2 )

Chin J Child Health Care,Feb. 2025, Vol. 33, No. 2 189 -

R &

3.1 F2SGA A BAKAFTHAMBFXRE
SGA TEf LA K & & o 72 i A 32 31 45 il 22 191 Py U
PECUTE PR B SRR R Y R R A RSN
PRI 2R CRE 27 WA L DRG  B: A JE lt 52 9 55 1) 5% i)
15 SGA B4 )L R ft B K i ) il J5 38 52 B [] 72
Y M TR SGA FIR P AGA, B~
SGA B4 JLAALAE Bl A= W1 i 9 A8 2% I ™ 8 I R e
K R R e R KR B IR &
TN Ty i WA B AT I AR 25 A AE A R 98 XU
L, B 7= SGA FF & I PR Bl 5 5F ¢, W ) HL A=
KRB A, T LA T T 5 ” SGALEH SGA R
7= AGA FEE K KB I 0 0 25 5 JGB R . 7E A
ZHERRER T AR ERE T WM 24 LA K
FVARE K H fecw B e 5Kk Bl bR DUE T
) e TR R LR SGA Yl PR A PR K B0 2k K
T 2%

3.2 F 7= SGA,Z A SGA #% = AGA £ 0~24
ARk AE—% £F AHFFNHE™ SGA.
2 H SGA Fi R AGA B4 LAE 0~24 H % (K
1) [ s AR ROIR B0 F A7 M0 B = Y AR A
R SRKEER E 25, " SGA 44T i
K, Rk HIEH SGA H., B7” AGA A,
R L e A an B0l R A A 2 4R IR R
A KBS I AN [R] 0 ) B = )L =2 18] 9 AR K RTE
RERLEREA BT AT AR AT 45 R, = 418 4
JLAE 0~24 JT A= aw W G IR 48 & B MR E —
Z5 L5 SGA 4 R A SGA 414E 3.6.12.18 A i
1) WAZ LAZ HCZ ¥353 5K T 5 AGA 41, 7] LA
F i SGA B4 LA fn F 0 A48 B 09 B AR K IR
T AGA B4 )L; 7.7 SGA 4 3.6 H# ) WAZ 1K
THEH SGA 4.5 7= SGA 44 6 AR LAZ KT 2
H SGA 41, 5.7 SGA 4 3.6.12 Ay HCZ X T
2 H SGA 41,7 SGA, JE H SGA By 48 A K A
F R SGA,

3.3 RIEO0~3 A THAZFT® SGA A Kk %
g & o A, B e iR B8 B R T T AR
AR T R — I R, R R A B4 L &
AN B AR R B IR — B0, ™ SGA TR A= i B 0]
MARKEE RSB EAERKMCHEER, AX
SGA 5 AGA B4 LA K 3 B LA i w5 v, FE AR
R SGAFE 2 2 I B A K E B & T AGAM,
HEGIARZILHER G 77 SGAL R H SGA Fi =
AGA =F A K 22 5 00 90 36 B R 38 . A

FERI = SGA A WAZ A K 3 B fe b i B 7
0~3 Ak 6~12 Ak, LAZ A= K3 i b BLAE O
~12 A% HCZ A& Kl et B 37 0~6 H i s =
AL LAE 0~3 J1 0% B i A 0 2E K Bl B LY B AR AE
BEEF L ERERERIE 0~3 A kA fE e 7~
SGA BL4Jy JLA: K Mt A8 4h 1) 7 11 B3, i 3 o Be
(48 7% T T 35 48 5 T AT SO IE L = SGA B2 40 )L
(A ) R T S B A K

g L rid , SGA B4l LA oy B (A 12 A i)
1A% & B AR ACOEE T AGA 247 JL. £ A SGA
FIRAE A KA TR SGA, K IE 0~3 J 8 7] g 1
L SGA B4 JLA: K Pk A8 Ak i g 11 A L i i i
B B 17 7% T W IR 48 5 T A PR TE R SGA B
HILAAERKEE ., Bl FARPFRAEARIOREF —%
BRI AL HAEAS S 8/, Bl U5 B )R 2 3 %5, i
FEAE W R AMEE Z B . 1 AN BB 58 240 3% 7= SGA 1)
SRS A K R A IR K S TN S 3 1 Bl
KRR FEIE Ll KRB K 1A i B 4 A 51 1F 5
B SGA K R E MU B i R 1A AL
(14 A K TR e i (AR R 2F K H

2% ik

1] EABLRHIRSE AT LT LR K B A PMEA. T EARR

HH A R R B AR LT AR R | B RSk [ AR K 2 R AR o K it
£ [1]. LR, 2020,58(9) : 738-746.
Capital Institute of Pediatrics, the Coordinating Study Group
of Nine Cities on the Physical Growth and Development of
Children. Growth standard curves of birth weight, length
and head circumference of Chinese newborns of different ges-
tation[ J ]. Chin J Pediatr, 2020, 58(9): 738-746. (in Chi-
nese)

(2] HBH A, b3, Fe vl SERT AR L (M. dean: AR T
A R RE L 2011,

Shao XM, Ye HM, Qiu XS. Practical neonatology[ M]. Bei-
jing: People’s Health Publishing House, 2011. (in Chinese)

[3] Elmrayed S, Pinto J, Tough SC. et al. Small for gestational
age preterm infants and later adiposity and height: A sys-
tematic review and meta-analysis[ J]. Paediatr Perinat Epide-
miol, 2023, 37(7) :652-668.

[4] Campisi SC, Carbone SE, Zlotkin S. Catch-up growth in
full-term small for gestational age infants: A systematic re-
view[J]. Adv Nutr, 2019, 10(1):104-111.

[5] Charles E, Hunt KA, Harris C, et al. Small for gestational
ageand extremely low birth weight infant outcomes[J]. J
Perinat Med, 2019, 47(2). 247-251.

(6] FIRE 4T 8ot 5. FRE/NT R JLICR 70T

A 9L RR A R . 2009,24(3) £ 177-180.
Wang QH, Yang YJ, Wei KL, et al. Analysis of the current
situation of small for gestational age infants in China[]].
Chin J Prac Pediatr, 2009, 24(3): 177-180. (in Chinese)

[7] Lee AC, Katz J, Blencowe H, et al. National and regional

estimates of term and preterm babies born small for gesta-



« 190 -

TR LB PR A A K 2025 4F 2 45 33 B4 2 )

Chin J Child Health Care,Feb. 2025, Vol. 33, No. 2

L8]

[9]

[10]

[11]

[12]

[13]

[14]

tional age in 138 low-income and middle-income countries in
2010[J]. Lancet Glob Health, 2013, 1(1): e26-e36.
Goedegebuure W], van der Steen M, Smeets CCJ, et al.
Childhood growth hormone treatment and metabolic and
cardiovascular risk in adults born small for gestational age
after growth hormone cessation in the Netherlands: A 12-
year follow-up study[J]. Lancet Child Adolesc Health,
2022, 6(11):777-787.
Vizzari G, Morniroli D, Tiraferri V, et al. Postnatal growth
of small for gestational age late preterm infants: determi-
nants of catch-up growth[]J]. Pediatr Res, 2023, 94(1):
365-370.

Karagol BS, Kundak AA, Oriin UA. Comparison of the di-
ameter of coronary arteries between small for gestational
age(SGA) and appropriate for gestational age( AGA) new-
born infants[ J|. J Matern Fetal Neonatal Med, 2021, 34
(6):907-912.

Fang F, Chen Y, Chen Q, et al. Etiological subgroups of
term small-for-gestational-age and childhood health out-
comes[ J]. Pediatr Res, 2023,94(1):378-384.

XUz BRZRAE. JLEE AR 22 M. 4 bR B a0 VL5 Rl 2 4k
A AL 2014:17-18.

Liu XY, Chen RH. Child Health Care[ M]. 4th edition.
Nanjing: Jiangsu Science and Technology Press, 2014;17-
18. (in Chinese)

WHO Multicentre Growth Reference Study Group. WHO
Child Growth Standards based on length/height, weight
and age[J]. Acta Paediatr Suppl. 2006, 450. 76-85.

Bell EF, Hintz SR, Hansen NI, et al. Mortality, in-hospi-

[15]

[16]

[17]

[18]

[19]

[20]

75 B #:2024-05-11

tal morbidity, and 2-year outcomes for
extremely preterm infants in the US, 2013—2018[J]. JA-
MA, 2022, 327(3):248-263.

Minor KC, Bianco K, Sie L. et al. Severity of small-for-

care practices,

gestational-age and morbidity and mortality among very
preterm neonates[ J]. ] Perinatol, 2023, 43(4):437-444,
Liu C, Wang K, Huang G, et al. Associationof small-for-
gestational-age status with mortality and morbidity in very
preterm Chinese infants[J]. ] Matern Fetal Neonatal Med,
2023, 36(2):2258257.

Vizzari G, Morniroli D, Tiraferri V, et al. Postnatal growth of
small for gestational age late preterm infants: Determinants
of catch-up growth [ J]. Pediatr Res, 2023, 94 (1):
365-370.

Hofi L, Flidel-Rimon O, Hershkovich-Shporen C, et al.
Differences in growth patterns and catch up growth of
small for gestational age preterm infants fed on fortified-
mother’s own milk versus preterm formula[J]. Br J Nutr,
2022, 129(12) :1-24.

Jain V, Kumar B, Devi S, et al. Body composition from
birth to 2 years in term healthy Indian infants measured by
deuterium dilution: Effect of being born small for gesta-
tional age and early catch-up growth[J]. Eur J Clin Nutr,
2022, 76(8):1165-1171.

X SEME BREEHEE. N LW SR e uCk e R[], E bR L
BhaE e .2020,47(6) 1 394-397.

Liu MY, Chen JJ. New progress in feeding recommenda-
tions for infants under gestational age[J] Int ] Pediatr,
2020, 47(6): 394-397. (in Chinese)

& E H#I:2024-09-06 ZAXHiE: T B

(L%
[23]

[24]

[25]

[26]

[27]

[28]

55 184 1)

Watanabe M, Horai Y, Houten SM, et al. Lowering bile
acid pool size with a synthetic farnesoid X receptor (FXR)
agonist induces obesity and diabetes through reduced energy
expenditure [ J ]J. ] Biol Chem, 2011, 286 (30);
26913-26920.

Bathena SP, Thakare R, Gautam N, et al. Urinary bile
acids as biomarkers for liver diseases II. Signature profiles
in patients[J]. Toxicol Sci, 2015, 143(2);: 308-318.
SLLI5 . MIRAE, XU, S5 MR L A s L R R R Y A
eI, ST ILRHIG IR 223, 2008, 23(20) : 1566-1568.

Jin HF, Yang XZ,Liu Y.et al. Changes in the sulfur amino
acid system in obese children[J]. Chin J Pract Pediatr,
2008, 23(20): 1566-1568. (in Chinese)

SKIE A, FEEEAR, Ak, S NIRE—E A S LSRR
BB AV S I 20 ok o P g AR AR S LT ). b K iR (&
MO, 2004, 36(1) : 52-56.

Zhang QY .,Du JB, Shi L, et al. Interaction between endog-
enous nitric oxide and hydrogen sulfide in hypoxic pulmona-
ry hypertension in rats[J]. ] Peking Univ, 2004, 36(1):
52-56. (in Chinese)

Huang CN, Horng JS, Yin MC. Antioxidative and antiglycative
effects of six organosulfur compounds in low-density lipo-
protein and plasma[J]. J Agric Food Chem, 2004, 52(11) .
3674-3678.

Hsu CC, Huang CN, Hung YC, et al. Five cysteine-con-

[29]

[30]

[31]

[32]

[33]

[34]

1 75 H #9:2024-06-20

taining compounds have antioxidative activity in Balb/cA
mice[J]. J Nutr, 2004, 134(1);: 149-152.

Christgen SL., Becker DF. Role of proline in pathogen and
host interactions[ J]. Antioxid Redox Signal, 2019, 30(4) :
683-709.

Xia B, Zhu Q, Zhao Y, et al. Phthalate exposure and childhood
overweight and obesity; Urinary metabolomic evidence[ ]J].
Environ Int, 2018, 121(Pt 1) 159-168.

Zhou Y, Qiu L, Xiao Q, et al. Obesity and diabetes related
plasma amino acid alterations[ J]. Clin Biochem, 2013, 46
(15): 1447-1452.

Wu G. Amino acids: Metabolism, functions. and nutrition
[JJ. Amino Acids, 2009, 37(1); 1-17.

Zhao J, Hu J, Ma X. Sodium caprylate improves intestinal
mucosal barrier function and antioxidant capacity by alte-
ring gut microbial metabolism[J]. Food Funct, 2021, 12
(20): 9750-9762.

Liu L, Zhao J, Zhang R, et al. Serum untargeted metabo-
lomics delineates the metabolic status in different subtypes
of non-alcoholic fatty liver disease[ J]. ] Pharm Biomed A-
nal, 2021, 200: 114058.

Membrez M, Chou CJ, Raymond F, et al. Six weeks' se-
bacic acid supplementation improves fasting plasma glu-
cose, HbAlc and glucose tolerance in db/db mice[J]. Dia-
betes Obes Metab, 2010, 12(12). 1120-1126.

& E B #:2024-09-11 AXHIE: £ B



