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[Abstract] Objective To analyze changes and correlations in the pregnancy characteristics of parturients and
adverse birth outcomes of newborns in a tertiary grade A hospital from 2017 to 2022, and provide a basis for targeted
prevention of adverse birth outcomes in newborns. Methods  Medical records of obstetric deliveries from January 1,
2017, to December 31, 2022, were retrospectively collected. Descriptive analysis was used to examine the pregnancy
characteristics of parturients and adverse birth outcomes of newborns. Univariate and multivariate analyses were
conducted to explore the relationship between these factors during this period. Results The final analysis included data
from 93547 newborns and 88857 corresponding mothers. From 2017 to 2022, the number of mothers and newborns at
our hospital showed an overall increasing trend. The main reproductive age for women in this region was concentrated
between 30 and 34 years. The proportion of older mothers (= 35 years) showed a general downward trend, and this
difference was statistically significant (szd = 13.261, P < 0.001). Except for cesarean section, the risks of preterm birth,
low birth weight (LBW), macrosomia, small for gestational age infant (SGA), and large for gestational age infant (LGA) in

this region showed an overall downward trend, with statistically significant differences (P < 0.05). Multivariate logistic
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regression analysis showed that, compared with mothers under 30 years, the risk of cesarean section for newborns was
1.339 times higher in the 30-34 age group (adjusted odds ratio [aOR] = 1.339, 95% CI: 1.297-1.382) and 2.646 times
higher in the = 35 age group (aOR = 2.646, 95% CI: 2.532-2.765). For LGA risk, only mothers aged = 35 years showed
an increased risk for newborns (aOR = 1.111, 95% CI: 1.049-1.178, P < 0.001). The risks of cesarean section, preterm birth,
and macrosomia in the multiparous group were 1.151 times (aOR = 1.151, 95% CI: 1.114-1.189), 1.558 times (aOR =
1.558, 95% CI: 1.486-1.633), and 1.595 times (aOR = 1.595, 95% CI: 1.527-1.688) those in the primiparous group,
respectively, while the risk of SGA in the multiparous group was lower than in the primiparous group (aOR = 0.684, 95%
CI: 0.655-0.715). The risks of cesarean section, macrosomia, and LGA in the in vitro fertilization (IVF) group were 2.295
times (aOR = 2.295, 95% CI: 2.170-2.427), 1.274 times (aOR = 1.274, 95% CI: 1.122-1.447), and 1.300 times (aOR = 1.300,
95% CI: 1.216-1.391) those in the natural conception group, respectively, but the risk of SGA was lower than in the non-
IVF group (aOR = 0.774, 95% CI: 0.729-0.821). Conclusion ~ From 2017 to 2022, the characteristics of pregnant women

in our hospital changed, and the risk of some adverse neonatal outcomes showed a decreasing trend during this period.

Additionally, neonatal birth outcomes among different high-risk groups (women aged 35 or older, multiparous women,

and women who conceived with assisted reproductive technology) exhibited distinct characteristics.
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Fig 1 The annual trend and year-over-year growth rate of live-born newborns and hospitalized pregnant women from 2017 to 2022

Y-o-Y growth rate: year-over-year growth rate. A, Neonatal population from 2017 to 2022; B, maternal population from 2017 to 2022; C, year-over-year growth rate

of monthly live births from 2018 to 2022; D, year-over-year growth rate of monthly maternal population from 2018 to 2022. The monthly year-over-year growth rate

equals the difference between the current month's value and that of the same month last year, divided by the prior year's month value.
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Table 1 Comparison of demographic characteristics and pregnancy features of pregnant women and newborns from 2017 to 2022
Year
Variable P
2017 2018 2019 2020 2021 2022
Pregnant women/case 9893 11586 14747 14955 17081 20595
Maternal age/yr. 31.61 £ 4.41 31.68 + 4.25 31.36 + 4.06 31.47 £3.95 31.47 £3.79 3143 £3.75 <0.001°
Maternal age/case (%) <0.001°
<25yr. 359 (3.63) 343 (2.96) 416 (2.82) 348 (2.33) 333 (1.95) 354 (1.72)
25-29 yr. 3096 (31.29) 3446 (29.74) 4741 (32.15) 4486 (30.00) 5120 (29.98) 6433 (31.24)
30-34 yr. 3848 (38.90) 4748 (40.98) 6344 (43.02) 7052 (47.15) 8204 (48.03) 9641 (46.81)
= 35yr. 2590 (26.18) 3049 (26.32) 3246 (22.01) 3069 (20.52) 3424 (20.05) 4167 (20.23)
Nationality/case (%) <0.001
Han nationality 9598 (97.02) 11358 (98.03) 14358 (97.36) 14503 (97.98) 16539 (96.83) 19952 (96.88)
Other ethnic minorities 295 (2.98) 228 (1.97) 389 (2.64) 452 (3.02) 542 (3.17) 643 (3.12)
Parity/case (%) <0.001°
Primiparity 5004 (50.58) 6294 (54.32) 9665 (65.54) 10480 (70.08) 12539 (73.41) 15416 (74.85)
Secondary pregnancy 4585 (46.35) 4943 (42.67) 4725 (32.04) 4199 (28.08) 4206 (24.62) 4762 (23.12)
Multiple pregnancy 304 (3.07) 349 (3.01) 357 (2.42) 276 (1.85) 336 (1.97) 417 (2.02)
Mode of conception/case (%) <0.001
IVF 3845 (38.87) 4317 (37.26) 5646 (38.29) 5611 (37.52) 6108 (35.76) 8148 (39.56)
Non-IVF 6048 (61.13) 7269 (62.74) 9101 (61.71) 9344 (62.48) 10973 (64.24) 12447 (60.44)
Number of fetuses/case (%) <0.001"
Singleton pregnancy 9278 (93.78) 10891 (94.00) 13885 (94.15) 14124 (94.44) 16228 (95.01) 19698 (95.64)
Twin pregnancy 603 (6.10) 689 (5.95) 855 (5.80) 819 (5.48) 848 (4.96) 892 (4.33)
Triple pregnancy 12 (0.12) 6 (0.05) 7 (0.05) 12 (0.08) 5(0.03) 5(0.02)
Neonates/case 10513 12254 15582 15767 17961 21470
Neonatal weight/g 3.09 £ 0.61 3.11 £ 0.60 3.10 £ 0.58 3.10 £ 0.57 3.11+0.57 3.13+0.54 <0.001°
Neonatal length/cm 49+3 49+2 49+2 49+2 49+2 50+3 <0.001*
Gestational weeks 39.00 £ 2.00 39.00 + 2.00 39.00 £ 2.00 39.00 £ 2.00 39.00 + 1.86 39.14+£1.71 <0.001°
Neonatal gender/case (%) 0.518
Male 5499 (52.33) 6352 (51.84) 8089 (51.92) 8161 (51.77) 9469 (52.72) 11192 (52.13)
Female 5014 (47.67) 5902 (48.16) 7493 (48.08) 7606 (48.23) 8492 (47.28) 10278 (47.87)

IVEF: in vitro fertilization;* Pearson's chi-square test; * linear trend chi-square test.
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Table 2 Trends in adverse birth outcomes among newborns from 2017 to 2022

Year/case (%)
Variable p P
2017 (n=10513) 2018 (n=12254) 2019 (n=15582) 2020 (n=15767) 2021 (n=17861) 2022 (n = 21470)

Cesarean section 6620 (62.98) 7898 (64.46) 9894 (63.51) 10121 (64.20) 11814 (65.78) 13291 (61.91)  <0.001  0.201
Preterm birth 1823 (17.35) 2011 (16.42) 2407 (15.45) 2222 (14.09) 2368 (13.19) 2421(1128)  <0.001 <0.001
LBW 1496 (14.24) 1655 (13.51) 2024 (12.99) 1936 (12.28) 2155 (12.00) 2242 (1044)  <0.001 <0.001
Macrosomia 329 (3.13) 445 (3.63) 485 (3.11) 454 (2.88) 521 (2.90) 648 (3.02) 0.005  0.015
LGA 1400 (13.32) 1680 (13.71) 1954 (12.54) 1902 (12.07) 2113 (11.77) 2515(11.72)  <0.001 <0.001
SGA 1705 (16.22) 1780 (14.53) 2435 (15.63) 2383 (15.12) 2632 (14.66) 3084 (14.36)  <0.001 < 0.001

LBW, low birth weight (< 2.5 kg). Macrosomia, birth weight = 4.0 kg. Birth weight and/or length less than the 10th percentile (P,,) for the same age and
gender, between the 10th and 90th percentiles (P,,-P,,), and greater than the 90th percentile (P,,) are defined as small for gestational age infant (SGA),
appropriate for gestational age (AGA), and large for gestational age infant (LGA), respectively. " Pearson's chi-square test.
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Table 3 The changing trend of adverse neonatal birth outcomes among different maternal age groups from 2017 to 2022

Year
Variable p P
2017 2018 2019 2020 2021 2022

Maternal age < 30 years/case 3695 4001 5421 5061 5706 7062

Cesarean section/case (%) 1926 (52.12) 2116 (52.89) 2908 (53.64) 2833 (55.98) 3307 (57.96) 3870(54.80) <0.001  <0.001 (1)

Preterm birth/case (%) 689 (18.65) 682 (17.05) 825 (15.22) 667 (13.18) 665 (11.65) 800 (11.33)  <0.001 <0.001({)

LBW/case (%) 595 (16.10) 584 (14.60) 733 (13.52) 604 (11.93) 642 (11.25) 765(10.83)  <0.001  <0.001(])

Macrosomia/case (%) 114 (3.09) 134 (3.35) 164 (3.03) 144 (2.85) 180 (3.15) 201 (2.85) 0.680 0.322

LGA/case (%) 448 (12.12) 452 (11.30) 604 (11.14) 537 (10.61) 615 (10.78) 706 (10.00) 0.022 0.001 ()

SGA/case (%) 641 (17.35) 668 (16.70) 957 (17.65) 830 (16.40) 899 (15.76) 1120 (15.86) 0.040 0.006 ()
Maternal age 30-34 years/case 4092 5036 6742 7475 8680 10046

Cesarean section/case (%) 2584 (63.15) 3188(63.30) 4292 (63.66) 4764(63.73) 5700 (65.67) 6157(61.29) <0.001 0.206

Preterm birth/case (%) 662 (16.18)  810(16.08) 1006 (14.92) 1074 (14.37) 1213(13.97) 1042(10.37) <0.001 <0.001(})

LBW/case (%) 540 (1320) 661 (13.13) 850 (12.61)  945(12.64) 1091 (12.57)  973(9.69)  <0.001 <0.001 ()

Macrosomia/case (%) 124 (3.03) 196 (3.89) 204 (3.03) 207 (2.77) 244 (2.81) 290 (2.89) 0.005  0.019(!)

LGA/case (%) 534 (13.05) 689 (13.68)  832(12.34)  886(11.85) 1031(11.88) 1198(11.93) 0010  0.002(])

SGA/case (%) 655(16.01)  682(13.54) 1020 (15.13) 1123 (15.02) 1275(14.69) 1428 (1421) 0013  0.149
Maternal age = 35 years/case 2726 3217 3419 3231 3575 4362

Cesarean section/case (%) 2110 (77.40) 2594 (80.63) 2694 (78.79) 2524 (78.12) 2807 (78.52) 3264 (74.83) <0.001  <0.001 ()

Preterm birth/case (%) 472(17.31)  519(16.13)  576(16.85)  481(14.89) 490 (13.71)  579(1327) <0.001 <0.001(l)
LBW/case (%) 361(13.24) 410 (12.74)  441(12.90)  387(11.98)  422(11.80) 504 (11.55) 0196  0.001(})
Macrosomia/case (%) 91 (3.34) 115 (3.57) 117 (3.42) 103 (3.19) 97 (2.71) 157 (3.60) 0296  0.663

LGA/case (%) 418(15.33)  539(16.75)  518(15.15) 479 (14.83) 467 (13.06) 611 (14.01) 0001 <0.001(!)
SGA/case (%) 407 (14.93) 424 (13.18)  452(13.22) 422 (13.1) 449 (12.56) 528 (12.10) 0025  0.001(])

" Pearson's chi-square test. The other abbreviations are given in the footnote to Table 2.
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A JUAS B HE AR 25 R 11 A XU 3 5 TR TVERZ 224 1
Bk L. Wk,
23 BESESHEIARHEELEBNXE

T 1A 2017-20224F BEARARFAE 58 42 LA R 45 )
ZIRH IR, AT MGHEAT T A B AR 3 A ) 43
Bro EAh, AR ICEAR BT T HURME 0T . 455 (B
23 ~ Mt F5) RY, ZHIHING /T EE R 5 H T 88w
G117y AT 235 SR T S M 2 57, 7 TS AP 438 O 9 oF 2 2
SRR A PR

MFAPTR, TATEAL T =@ 584 LR R 255
MY Z IR R o FESR R S, AR = 10 AR % 43 2
(<304 30 ~ 344 Fl1=35% ) I E 7 . LGAFISGAR &

A XU ) 25 S A Seit 2 B L (P<0.05) . A ilt— 2045l
IR, FAZ5E PR R A4 SRR K25, 4 22 5
A Geitram SO AR & (R4S R L 772k SR R R 4
ZR T ROMAZNEA T 253 B W 45

R, PRIAARE RS RS e R AR R E AISGA
R KU A ST S R . 5 <3048 P Id A A L, 30 ~
34% Il = 35% P2 ARG 20 iR A= LA ey 7™ ke HE XU T
1, 439 1.3394% (aOR=1.339, 95%CI: 1.297 ~ 1.382) Al
2.6461i%(aOR=2.646, 95%CI: 2.532 ~ 2.765), F& Flogistic|rl
H53 At B PRI R B, B AR S G I, F) B K
I £ LR 13 1B 4 (Pryy<0.001) o A, X WG NAF I 2H 7
T R AR T FISGAR & AR KU T T BIREAIR . 7ELGA
S RS 5 T, X = 3587 77 I AR R A AR A L& A AU
55 (aOR=1.111, 95%CI: 1.049 ~ 1.178) . IHAb, Eid (=
35% ) P A IR B XU S IR B 7 i PR v, L
F R NE (number needed to treat/harm, NNT/NNH ) &
5, T HAB A 5345 Jay H 4 6 AR 22 S50/ o A, a3

R4 FRAFRSEMFELAREFEXENETESNNESEREFSHLXEEE ST

Table 4 Univariate analysis and multivariate ordered logistic regression analysis of the correlation between maternal age and various adverse neonatal

outcomes
Variable Case (%) Crude OR (95% CI) P Adjusted OR (95% CI) P Poa
Cesarean section <0.001
<30 years 16960 (54.81) 1 (Ref) - 1 (Ref) -
30-34 years 26685 (63.43) 1.430 (1.388-1.474) <0.001 1.339 (1.297-1.382) <0.001
= 35 years 15993 (77.90) 2.907 (2.793-3.025) <0.001 2.646 (2.532-2.765) <0.001
Preterm birth 0.002
<30 years 4328 (13.99) 1 (Ref) — 1 (Ref) —
30-34 years 5807 (13.80) 0.985 (0.944-1.028) 0.480 0.844 (0.802-0.887) <0.001
= 35 years 3117 (15.18) 1.101 (1.047-1.157) <0.001 0.927 (0.872-0.986) 0.016
LBW <0.001
<30 years 3923 (12.68) 1 (Ref) — 1 (Ref) —
30-34 years 5060 (12.03) 0.942 (0.901-0.985) 0.008 0.831 (0.787-0.877) <0.001
= 35 years 2525 (12.30) 0.966 (0.916-1.019) 0.205 0.905 (0.846-0.969) 0.004
Macrosomia 0.343
< 30 years 937 (3.03) 1 (Ref) - 1 (Ref) -
30-34 years 1265 (3.01) 0.993 (0.911-1.082) 0.870 0.946 (0.866-1.033) 0.215
= 35 years 680 (3.31) 1.097 (0.992-1.213) 0.070 0.953 (0.853-1.064) 0.393
LGA <0.001
<30 years 3362 (10.86) 1 (Ref) — 1 (Ref)
30-34 years 5170 (12.29) 1.150 (1.098-1.204) <0.001 1.044 (0.996-1.095) 0.075
= 35 years 3032 (14.77) 1.422 (1.349-1.498) <0.001 1.111 (1.049-1.178) <0.001
SGA 0.001
<30 years 5115 (16.53) 1 (Ref) — 1 (Ref)
30-34 years 6183 (14.70) 0.870 (0.836-0.906) <0.001 0.930 (0.892-0.970) 0.001
= 35 years 2682 (13.06) 0.759 (0.722-0.798) <0.001 0.917 (0.868-0.969) 0.002

OR: odds ratio. The other abbreviations are given in the footnote to Table 2. Multivariable logistic regression models were adjusted for ethnicity, parity, mode

of conception, and plurality of pregnancy, based on their clinical relevance and univariable analyses.
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