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Abstract: Objective To explore the risk factors of female infertility,and to build an individual risk predic-
tion model for infertile women based on independent risk factors. Methods From May 2018 to October 2021,
the assisted reproductive and assisted pregnancy population admitted to Chongqing Health Center For Women
and Children and the Southwest Hospital of Army Medical University, who voluntarily participated in this
study,were recruited as the observation group,and the population with natural pregnancy <12 weeks, who
were registered in the Department of Obstetrics of Women and Children’s Hospital of Chongging Medical U-
niversity during the same period, was selected as the control group. According to the inclusion and exclusion
criteria,4 276 cases in the observation group and 3 240 cases in the control group were finally included. The
data was collected by questionnaire survey,the prediction model based on nomogram was established by Lo-
gistic regression analysis,the model was internally verified by bootstrap method,and the performance of no-
mograph model was evaluated by the consistency index (C-index) and calibration curve. Results Female age,
progestational body mass index,age of menarche,history of toxic exposure,tobacco intake,diet,substitute di-

et,drug intake, painful menstruation in recent two years, age of first sexual life, educational level, monthly
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household income per capita, menstrual blood volume in recent two years were associated with female infertil-

ity. The nomogram model had good prediction efficiency [ C-index:0. 812 (95%CI :0. 802—0. 822) , corrected

C-index was 0. 810(95%CI :0. 800—0. 819) ]. Conclusion

The nomogram has a good effect in predicting fe-

male infertility,and provides a visual measurement tool for individualized risk prediction of female infertility,

which has certain application value.

Key words: infertility;

EERARZIE BIGR AN 9%, Horp 20~44 % Lok
257200 7 IR E AN ZE B E BT 5 000 J7 .5 H
LM 1595 0 R ZR0E (R 52 e AN AR ) 28 3 A 3
J R I 2 T 5 R 0 B A R L IR O B OS2 A
KHE . @ EM. AT AR Z R T 2R
WE, AW T R 6 BT 5 S AN
i 1 A DG A& 5 PR 2R I St 37 AN 2 A XU 000 A AR Sy
T B77 AS 25 B i Fs A
1 #EREFE
1.1 — %R HEL2018 4E 5 A & 2021 4F 10 H &
PRI B 2 B T 40 4 L 15 B e ki 75 %5 1 K 24 D 1
P e W3 %) 3 B A A B 2 N R L 55 40 32 B[] 3
WERER KB AL IILEER =R EAME A%
LR B ZE I g R R . AN 258 12 W s o « 2 P oK sk 2
PEAWmED 12 AAMAZ., MAKE.(DAESYS
AWFFE; (2) B Pk, i 18~50 B %5 (3) Mg 4l
RANIRIEW AN R I T R R B W H R,
XTHRA O A ARG R <<12 . HEBRAR . (D AREH R
AR 507 IRV 3 5 (2) A NG A s SO T e i 25 (3D
A v | R o R b g ™ O i A 9 0 A
T M A A B R G #5 (4) A i ) B S BE I B fE G
AR IEE . AR WCAE 7 846 Il B 5T X 4 L 4 0 ik
Ja AN 7 516 ], Horp g A 4 276 i, X B 40
3 240 4,

1.2 ik WH 4l o A ) N A A O SOk . 7R IR
2 gt 2 XA B L Zds S SRR
VTR [ . AR 9T TF R A AT T A L AR 4 7
RS AR E A= oy S S N[ U el (R
. WEIEXIFEHET, RS — I 350104 & 51, b

women of childbearing age;

nomograph; prediction model

Ji 6 IR B B R 24 B I8 10 4 L3 s B | Bl 25 4 s K2
ViR EEBE 2 REEBE i & T /RN G 4T 0] 4 8 A, B 5%
BT IR S M 5

1.3 Siitsghb 3 R SPSSI18. 0 48 it 84k #4751
P AT B IES AT ERERLL & 5 TR, 4l
) Hb 5 R I ST AR AR ¢ K56 5 1009 R LR B0R B H
FoR AR HECRH X KK R Z &K Logistics A
A5 T Lot ARNZEE s R 2R 5 DL P<<0.05 WERA
itz Y, it R4, 2.0 rms FEF A E P2 B
AT ALY R Bootstrap % (H F 8 & A 1 000
YO HEAT IR IS IE I 1155 — B RS E(C-index) .

2 % e

2.1 oM — AR RN E T X R AL Y AR IR
(29.74+4.09) % , ML V- ¥ 4R 1% (31, 71 £ 4. 23)
., WA REANZ N 46, 88%0 . 4k K AN N
53.12% s 7 s S B A P 2 70. 80 %% T B TN IR S s
fiE 29. 60% . 2 F& OY 25 & AF 8. 70% . HE B BE 1%
5.40% JE. sk FEAs 7. 60 %0 AR AL 4. 7%
XU ER 5. 10 % B9 5 il £ Dy REJaiiR 8. 09045, WiE¢
4 55 ) 2 A AR S | 28 AR B A4S 20 (BMID L ] &40
AT Y 0 UK PR AR TR AR RS L SCIE AR L R E N BT
ARl 3T 2 AF H & T 2 SRR A DL LW
B G S CRR IR G B L BE AN B GE O T AL,
ERVAGIFE L (P<<0.05, LE 1,

2.2 ZHEK Logistic MIHMMEE R ZH K SHrdh
SR AR (A2 ET BML WA I 5 904 b R
WA TEMABRE FHEAGL 2 FHS PR
AN AR SRR RKIE A H A JIE 2 EH &
B0 PR AE 1 s PR 26 (P <<0. 05) , L3R 2,

x1 T —RFAERBERINA ()3 v 5]

A5 XL (n =3 240) ML (n =4 276) X/t P
EH () 134. 637 <0. 001
<35 2 951(91.1) 3 490(81.6)
=35 289(8.9) 786(18. 4)
WHFAE IS (%) 12.5+1.4 13.3+1.1 —26.937 <0. 001
WAL A 1 AR (%) 22.943.1 21.043.2 26. 834 <0. 001
2 BMICkg/m®) 66. 900 <<0. 001
<18.5 416(12. 8) 349(8.2)
18.5~<24.0 2 264(69.9) 2 955(69. 1)
24.0~<C28.0 460(14. 2) 809(18.9)




. 312 - I E¥ 51K 2023 2 A% 20%% 3% Lab Med Clin, February 2023, Vol. 20, No. 3

gkl THE—RHFERBEERINLA ()T xE5]

A5 i IR (n =3 240) MEELH (n =4 276) xXE/t P
>28.0 100¢3. D 163(3.8)

AR BE 755. 929 <<0. 001
INE R LLTR 29€0.9) 239(5. 6)
e o 880(27.2) 2 299(53. 8)
LRV 2 331(71.9) 1 738(40. 6)

FREN WA (T 937.58 <0. 001
<3000 130(4. 0) 971(22. 1)
3 000~5 000 585(18.0) 1 307(30.5)
=5 000~10 000 1499(46.3) 1448(33.9)
>10 000 1026(31.7) 550(12.9)

BE W4 fa sl 25.2 <<0. 001
i 3214(99.2) 4178€97.7)
= 26(0. 8) 98(2. 3)

k24 E 241. 029 <20. 001
CEA 319(9. 8) 1.003(23.4)
JEEZS L 2 792(86.2) 3 086(72.2)
A% 129(4. 0) 187(4. 4)

K2 AN 87.459 <0. 001
J 1561(48.2) 1611(37.7)
% 1253(38.7) 2 001(46. 8)
rf 329(10. 1) 546(12. 8)
il 97(3.0) 118(2.7)

L N 105. 125 <0. 001
7 3177(98. 1) 3974(92.9)
BE AL 54(1.7) 242(5.7)
T 9(0. 3) 60(1.4)

TAE A 6. 634 0.010
7 3198(98.7) 4 187(97.9)
Pt 42(1.3) 89(2. 1)

K I B 88.768 <<0. 001
75 3 194(98.6) 4037(94. 4)
ZENE 13(0. 4) 49(1.2)
BiEy 13(0. 4> 65(1.5)
R E 20(0. 6) 125(2.9)

A 18. 331 <<0. 001
1 3229(99.7) 4 222(98.7)
= 11(0. 3) 54(1.3)

W & AR T o e 0.691 0. 406
7 2 804(86.5) 3 672(85.9)
2 436(13.5) 604(14. 1)

Bl R 0.027 0. 868
i 3222(99.4) 4 251(99.4)

2= 18(0. 6) 25(0. 6)




B EF5 K 202345 2 A% 20 %% 338 Lab Med Clin,February 2023, Vol. 20, No. 3 e 313

gkl THE—RHFERBEERINLA ()T xE5]

AS i IR (n =3 240) WMELL (n =14 276) xXE/t P
R L 2.007 0.157

7 3232(99.8) 4 257(99.6)

= 8(0.2) 19€0. 4)

x2 £ EZE Logistic MIASHER

AR B SE Wald X* P OR (95%CI)
SRR (=35 #)° 0.927 0. 087 112. 396 <<0. 001 2.528(2.130~3.001)
24 BMICkg/m?®)

18.5~<C24.0" 0. 475 0. 093 26. 082 <<0. 001 1.607(1.340~1.928)

24~<228.0" 0.534 0.113 22. 348 <<0. 001 1.705(1. 367~2.127)

>28.0" 0.273 0.181 2.278 0.131 1.313(0.922~1. 872)
WA A= 1 4 i —0.129 0.010 179. 444 <<0. 001 0. 879(0. 863~0. 896)
)1 4 0.443 0.023 365. 304 <<0.001 1.557(1. 488~1.629)
AR B

g Jprhk© —0. 449 0.223 4,044 0. 044 0.638(0.412~0.989)

) e —0.976 0.225 18.907 <20. 001 0.377(0. 243~0. 585)
FEE N A WA D)

3 000~5 000 —0. 869 0.116 55.977 <0. 001 0.419(0. 334~0.526)

=5 000~10 000* —1.438 0.111 166. 871 <0. 001 0.237(0.191~0. 295)

>10 000 —1.922 0.121 252. 402 <<0. 001 0.146(0.115~0. 186)
Y H M O ° 0. 920 0. 252 13.291 <0. 001 2.509(1.531~4.114)
LEEEE N

[ 7 © 0. 646 0.176 13. 411 <0. 001 1.908(1. 350~2. 696)

A 0.902 0.397 5. 148 0.023 2.463(1.131~5.367)
B GE)® 0. 056 0. 235 0. 057 0.811 1.058(0.667~1.676)
RERR N B

ES- Pk 0. 300 0.373 0.647 0.421 1.350(0. 651~2. 803)

A fre 1.059 0. 355 8. 888 0. 003 2.884(1.437~5.786)

rRERES 1.100 0.275 16. 030 <0. 001 3.003(1,753~5.145)
G INC N 0. 906 0.396 5.229 0.022 2.474(1.138~5.379)
T PIAE K ] 44

A Gt —0. 854 0. 080 112.995 <0. 001 0.426(0. 364~0. 498)

CES A —0.635 0.155 16. 875 <0. 001 0.530(0. 391~0.717)
I T AT 42

iz 0.421 0.061 48. 044 <0. 001 1.524(1.353~1.717)

e 0.416 0. 095 19. 265 <0. 001 1.516(1.259~1.826)

it 0.267 0.173 2.371 0.124 1.306(0.930~1. 833)
B & AT 0 T ()¢ 0.075 0.081 0.863 0.353 1. 078(0. 920~1. 265)
BRI G2 © 0. 281 0. 360 0.610 0.435 1.325(0. 654~2. 684)
L G © 0.341 0.502 0.461 0.497 1.406(0.526~3.762)
W —0.758 0. 439 2.981 0. 084

T DA<W35 RS H." LI<<18.5 kg/m® HBR;C LUNFERL T HSIE, Y LI<<3 000 TTHS I UBHSE; AZED NS E LN
%

Z iR

2.3 LYEAZRESREBMA R E S S8 £ WAL, W 1. Bootstrap ¥k 5 ik
PR Logistics [FH 7047 5 6 1 B9 20 Sz B0 A 5~ Al a9 R IR B B AT R (9 1) BE S [C-index 2y 0. 812



+ 314 - MIEF S K 2023 F 2 A% 20 %% 3 M

Lab Med Clin,February 2023, Vol. 20, No. 3

(95%CI:0. 802~0. 822)], M IFJi C-index & 0. 810
(95%CI ;0. 800~0. 819) AL HY [X 43 B K 4F, 371 4% [ A
TR ) A o I 2 s, A TR i £ 5 SHLAR i £ Y R SR
— B, PEOR A () T AL e AL WL 2,

10 30 40 60 70 80 90 100

S8

235%

Eﬁ% <35%
228.0
ZFIBMI
<185 18.5-24.0
TREERER e o n % & % B B % B o
L S )
= PERNE
XfEE KERUE INERUT
5000-1: IO 0005T < 30I007_p
gﬁﬁ )\mu&)\ > |UI0007_|: 3IIIUU'Sv [
sMENS —
- - =0 E3
B2ERALE BERTE BemY
N | §
i 2 F£EE 715—‘—!9
EEEA —
ERME REME
HHiER = o
BREA —
sl 1 1 0+ A At atp
tﬁZiQmBgmﬁu UZ)S 0!1 0'3 015 0'7 019 0'99 DQIQQ
B 1 T &t 22 XU RS B 5 2k B A B
A O AT
0.8
go. 6
g
)
0.4
-------- A
0.2 — R
- T
0. 0+~ : : T ‘
0.0 0.2 0.4 0.6 0.8 1.0
FRUMBEZE (%)
& 2 FIl &% B T i £t TR 2 RUBS: PR 0 06 IAE A A o £
3 i+ i

N S A T NN ol i 7 N o = A S e T e
1% Z#HT BML W AR 8 B AR VIR R
i s RIIRMEAETEFER G 2 FEA S E., T2 FERE.
FEANB WA AR E Y ERERE., LK
FE A R BIF 2 9 s UG T 12 ., HoAq 0,y 8
FARE S, )32 F T 22 o im0 J I, A BiF 5T s 2 B
UK 5 £ IR 3z A 5 I 2 A0 e, I 48 2 Lo ME A Z0E
B AT A0 A TN AR Y, DL 35 I TR 0 N ZORE v fe AR .

AR BR, ZHEREMKEANYH I
ARSI T Lot AN 28 1 2R KRS o R A 0T 98 3R B & %
14 WAL 2 2 T MG 5 B0 S A% A SR RO L AT RE &
A ST A AR B IR AN R4 0% TR AR 3G R
TR, ZHANG 265 BF 58 57 90 1) 4iE 3R 52 2 R

5L 33X 5 AR 5T 1 25 398 — 20 0 9 4E R Y L PE ST 2 )
EWFE KRR 0T RE SR R R e - - R
WhThRE S W M O& . A WF T 45 R & PR B A P R R &
RRBREM LR N R R4S 75 WIS AE 75
JRWURE AR s HAR BT s EER A5 Ltk A2
X, AR EERAL TEERN MR LHRAL5IE,
SRE A 2 I IR B A AR L T 4 AR 2
W B 7 A R - S SO A (B R K
A2 1 L PEHEDR IE L W RE IR AR & SRR R
REHLHEKBEUERE N EAEWMZREN,. 5
WESSELINK %5 BIF 5T 45 18 — 850 e oh L 22 i 5 &
AR R AR 2R 1 e 6 PR 2R AR DR 2R A R O A
Hhke H B L AT a5 i B K Ak A 1 R i e
AR ERE L DR I v R R L L &
PN 28 1) B KUK . BB A5 9T R B IR M A A
WEAE 20 2 K LLTF B9 B R 2805 (1 O US55
AT ST A5 VS HA BN L A0 U I A T AT S S L M A T R B
R B P R i = S 1 A i R A e
AN g KRS . A BFoE 4 W, A g0 5 K2
FEAT 56, G WD 2 B ORGSR BRI, A
IR T S E R R A 4L, v 5 UK
2t TR b 2D B L R R ZRORE 1 R A

ZE FRT IR A ST HE ST T Lo M S 2R RE Y 1 AR
R, RIS Bl BE 45 T4 & R0 0 ok 5T SRR 2 5 fE N
T [ B o i Al 8 AL 20F IR IT AN M A T R
DA R AR 2 AN 2 1 R XLGS

&% ik

[1] BOIVIN J,BUNTING L,COLLINS J A,et al. Interna-
tional estimates of infertility prevalence and treatment-
seeking: potential need and demand for infertility medical
care[ J]. Hum Reprod,2007,22(6):1506-1512.

[2] FU B.QIN N,CHENG L,et al. Development and valida-
tion of an Infertility Stigma Scale for Chinese women[ ] ].
J Psychosom Res,2015,79(1) :69-75.

[3] BARUT M U, AGACAYAK E, BOZKURT M, et al.
There is a positive correlation between socioeconomic
status and ovarian reserve in women of reproductive age
[J]. Med Sci Monit,2016,22:4386-4392.

[4]7 ZHANG Q,WANG Y Y,ZHANG Y ,et al. The influence
of age at menarche, menstrual cycle length and bleeding
duration on time to pregnancy:a large prospective cohort
study among rural Chinese women[]]. BJOG, 2017, 124
(11):1654-1662.

[5] BRAGG J M,KUZAWA C W,AGUSTIN S S.,et al. Age
at menarche and parity are independently associated with
anti-miillerian hormone, a marker of ovarian reserve, in
Filipino young adult women[J]. Am J Hum Biol,2012,24
(6):739-745.

[6] CHUNG M S,HAN S J. Endometriosis-C F 44 %% 319 51)



I E G 0K 2023 42 2 A% 20 5% 3 M

Lab Med Clin,February 2023, Vol. 20, No. 3

+ 319 -

AR 114 BB 00 oK R R R A R R A

Li LRIk 4B 5 TR 7 5T A R0GE 1 B
2 75 1] 4 2 0 23 45 A S 3 AR L o 3 9 Ak D fiE M i 1B
BRI B A1 O A R e

2% Uk

(1] ZE . v 0 0 A I o 45, 22 4 35 R 3 o i 4 7897 vk
Xof B 446 2 01 25 5 AE 5B 3 2R KT SR JR 9 & s IR ) R
W), BUAR P 45 A 4% 5. 2017,26(17) : 1831-1833.

(2] ok G mn e, V8 B AR L 55 B0 0 ) L 44 28 101 2% 5 i I
RIS IR 78 A BRI S 9 A R A7 AR B R R v A R B
By Rz (1], E PR BE 252438 ,2018,40(2) 1 143-147.

(3] #kEde, ok 2tk 16l 4 20 W o) il 2 A 1k 7 o ol 2 2 1y
A B R A AR Al R A SOR e (). R E S A R
T,2019,46(8) :88-90.

(4] W& B AmEIM] Kb B R AR AR W A,
2011.:2831.

(5] FRAEBE. P2y B 25 R o 48 S R GRAT HO[M. Jb .
rf [ B 25 R R . 2002 :192.

(6] & ab, ZRANAR. [ 4 28 0 28 6 AE o 2 5 B R E A KA A e
RABFFEL)]. HE 24K . 2006,21(2) - 44-46.

(7] TWUT. NS 8 vh 7 16 A 8 0 B AL X B BH i 2 1R 46 22
W1 B 2 TR T I A R A B I T M R K
sz ma L], [ bR 25 DA F 4, 2018, 24(24) £ 3825-3827.

(81 XA, FEZEM: o 2. #E A g o7 8 s DA vk
OB T B s 22 W SR A AE T M [ ] HE 2.
2019,23(10) :1967-1970.

(9] ZZe ¥ KSaME, EHEDY . 55, (K5 & 545 R 45 A o R
1A AN [) 2 0 2 00 o Pl 4 2 ) 2 A A BB B B R T Y
W [J]. AR la =Rl 24 i, 2018,53(4) 1 243-247.

L1070 FERGE. /NG 4 oK Al R R 3K G 4 B 1 o iz 16 0 18] 460 25 39
yRe SR A 18 I RO LT D, th BV BE 45 A 2
#,2017,12(4) : 538-540.

[11] E, MG, R IE RO 7 Bk A B BH IR A 35 0 5 508 97 0
B 28 B ) 46 22 1 25 5 AR YT RO EE [T . BN I EE 45 &
F43k,2017,26(23) :2552-2554.

[12] JEACAI. o vs B2 45 G 36 7 Bl 4 22 01 1 68 % A 1 5 s i
136 Bl R AR LT, I IR BS 24 A 58 5 55 R, 2017, 2(26) »
100-101.

[13] DU, X Q.XU, L, WANG,L J,et al. Comparison of the
effect and safety of Kuntai capsule and hormone replace-
ment therapy in patients with perimenopausal syndrome:
a systematic review and meta-analysis[ J]. ] Tradit Chin
Med,2017,37(7) :279-285.

(147 B Ok et & N4 2 WA IR I R IR T 2 2P 3L
R AR M R BE U7 B o8 R AR F A (1], S T R
T,2018,45(16) :60-63.

[15] 72235 AP e, T 57 . 45 IR0 & 5 4w v ) o 25 & il &
1565 AN [ 22 380 3% R FH R L 44 22 0 28 5 TE J8 1 8 8 1Y 52
m L) s A A PRl 2 ik, 2018,53(4) 1 243-247.

[16] EM,EHET FEH. FEHARGITHLEZ WG SR
ZH B[], eI R ,2017,32(6) :800-802.

[17] GUO L,REN L D, ZHANG C X. Relationship between
depression and inflammatory factors and brain-derived
neurotrophic factor in patients with perimenopause syn-
drome[]J]. Exp Ther Med,2018,15(5) :4436-4440.

[18] BhERAE , % % , W i i, 55 R MR BRI Y Bl 4 282 0 25
BAER Meta 43 H1 [T, I P v B2 45 & ¢ 3K, 2017, 27
(13):18-19.

Clicfs B 31 :2022-08-24 & 18 H I .2022-10-15)

(R3S 314 5O
associated angiogenesis and anti-angiogenic therapy for
endometriosis[ J ]. Front Glob Womens Health,2022,3:
856316.

[7] HIRAOKA T,HIROTA Y,AIKAWA S, et al. Constant
activation of STAT3 contributes to the development of
adenomyosis in females[ ] ]. Endocrinology,2022,163(5) :
bqac044.

[8] ORTIZ M I, MURGUIA-CANOVAS G, VARGAS-LO PEZ
L. C, et al. Naproxen, paracetamol and pamabrom versus
paracetamol, pyrilamine and pamabrom in primary dysmenor-
rhea:a randomized, double-blind clinical trial[ ] ]. Medwave,
2016,16(9) :e6587.

[9] RAISI D Z, HOSSEINI B F, BEKHRADI R. Effect of
lavender inhalation on the symptoms of primary dysmen-
orrhea and the amount of menstrual bleeding:a random-
ized clinical trial[J]. Complement Ther Med, 2014, 22
(2):212-219.

[10] BANI S, HASANPOUR S, MOUSAVI Z, et al. The

effect of rosa damascena extract on primary dysmenor-

rhea:a double-blind cross-over clinical trial[ ]J]. Iran Red
Crescent Med J,2014,16(1) :el14643.

[11] WESSELINK A K,HATCH E E,MIKKELSEN E M, et
al. Dietary phytoestrogen intakes of adult women are not
strongly related to fecundability in 2 preconception cohort
studies[J]. ] Nutr,2020,150(5) :1240-1251.

[12] JURCZEWSKA J,SZOSTAK-WEGIEREK D. The influ-
ence of diet on ovulation disorders in women-a narrative
review[ ] |. Nutrients,2022,14(8) :1556.

[13] 2885, OK%8, i, 55, B B /R HIR K =N H oA
AE B BLIE AT ]. AR R 2R3, 2011(45) :3182-3185.

[14] DEANS R, ABBOTT ]J. Review of intrauterine adhesions
[J].J Minim Invasive Gynecol,2010,17(5) :555-569.

[15] XIN L,ZHENG X,CHEN ], et al. An acellular scaffold
facilitates endometrial regeneration and fertility restora-
tion via recruiting endogenous mesenchymal stem cells
[J]. Adv Healthe Mater,2022,11(21) : e2201680.

s H 181 :2022-02-16 &l 5191 :2022-11-09)



	中检3 出刊后改 22
	中检3 出刊后改 23
	中检3 出刊后改 24
	中检3 出刊后改 25
	中检3 出刊后改 26
	页面提取自－中检3 出刊后改

