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F1(Area under the curve, AUC) , 73 55E XN

_ TP Rec — TP Ace — TP + TN F =2 % Pre X Rec
TP + FP’ TP +FN’ TP +FN + TN +FP’" ! Pre + Rec’

Horp, TP 27 YR BT 1E 6 09 TE AR A KR, TN 3271 Bt 1 0 1F ff 1) SRR AR K00, F P 3R iiofi
TR PHUI 6 DR ) TE A A KO, FIN 3% 78 30ORE 80 99T 00 6 45 1) SO RE AR MR, N SRR RE AR B 8, AUC fH 2
ROC #ieF pym =,

2 HREHSH

2.1 IEREIEFEFREY Spearman 10 X % 43 #7

FET TCGA $4l Per 55U 5 B I PR Bl 7 25040 o X8y S0 I IR 13 48 PR 64T Spearman #H e
SRS AR INER 1R,

M2 1 AT 5 AT Ak 98 0 A B PR B B (Ste) 55 40 L 2 75 & 229 I3z 9 it & kb ) LAt 3
A7 (VD R EL S5 32 2255 80 (ND i & e 14 0 28 () S BAH O 6 R L W1 B2 Wi AE I8 (Age) 5 &

Pre




%1 INIBE S5 FET 307 {1 SR A I PRAFAE 0 A= 7R S 000 43 i 71

IR (Mpe) 280 E A LR e fa — K BE VTR E I RIR S (T 5@ 0 2/ 2 &9 #3
76 B kB A AN (VD S R OGO 2R L R EL 45 32 B O (ND 5 7 & i g 19 40 28 () 22 BAH o6 ¢
R M BB (Peo 5AF W LI I TR & (Fry) 2B FEH KX XR,

£ 1 I5K#EHR Spearman 8 XM 4

Table 1 Spearman correlation analysis of clinical indicators

f8kr Stg Age Mpe Pgt Fty Tmr N M T Gth Smk Hgt Wt

Stg L000 0,193 0.134" 0.089 018" 0.182"" 0.384™ 0.434""  0.816™ 0. 006 0.031  —0.125" —0.163""
Age  0.1937" 1.000 0.761°"  0.220" 0.275""  0.109 0.114"  —0.085 0.245™" 0.058  —0.045  —0.262"" —0.064
Mpe — 0.134" 0.761""  1.000 0.173" 0.203""  0.057 0.019  —0.13 0. 145" 0.030  —0.074  —0.138" —0.022
Pgt ~ 0.08 0220  0.173" 1000 0.802""  0.079 0.139"  0.015 0.043 —0.114  —0.086 —0.157"  0.121
Fy 018" 0.275™  0.203""  0.802"" 1.000 0.089 0.248™  0.055 0.161 —0.045 —0.082  —0.200"" 0.019
Tor  0.182°" 0.109 0.057 0,079 0.089 1.000 0.264™" 0.337"" 0,202 0.019 0.009  —0.051  —0.032
N 0.384™" 0.114” 0.019 0.139" 0.248™ 0.264™"  1.000 0.3417"  0.458™"  —0.007 0.024  —0.217"" —0.144

M 0.43477=0.08  —0.13 0.015  0.055 0.337°" 0.3417" 1000 0.213"  —0.045 0.086 0.076 0.077

T 0.816"" 0.245""  0.145” 0.043  0.161 0.202"" 0.458"" 0.213"  1.000 —0.037  —0.,006  —0.117 —0.258""
Gth 0,006 0,058 0.030 —0.114  —0.045 0.019  —0.007  —0.045  —0.037 1000 —0.005  —0.050  —0.020
Smk 0,031 —0.045  —0,074 —0.086 —0.082 0.009 0.024 0.08  —0.006 —0.005 1.000 0.159" 0,084
Hgt —0.125" —0.262"" —0.138" —0.157" —0,200"" —0.051 ~ —0.217"" 0.076 ~ —0.117 —0.050 0.159"  1.000 0.262™"

Wgt  —0.1637"—0.064  —0.022 0.121  0.019  —0.032  —0.144 0.077  —0.258""  —0.020 0. 084 0.262" 1,000

A oAl kT P<0.05 2 P<<0.01 KXFF £2F 2%,
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Table 2 Factor total variances

AT B 4R FEAEAE 2 WA - 7 Al ike 5 288 A7 ~F- 77 A
2t i 2%/ % B/ % Bt i 2%/ % B/ % Bt i 2%/ % 2/ %
1 2.689 24. 445 24. 445 2.689 24,445 24. 445 1. 949 17.717 17. 717
2 1. 766 16. 052 40. 496 1.766 16. 052 40. 496 1.756 15. 966 33.683
3 1.437 13. 066 53.563 1.437 13. 066 53.563 1.712 15.561 49. 244
4 1.113 10.118 63. 681 1.113 10.118 63. 681 1. 420 12.913 62. 157
5 0.985 8.955 72.636 0.985 8.955 72.636 1. 153 10.478 72.636
6 0.915 8.321 80.957
7 0.906 8. 241 89.197
8 0.463 4.211 93.409
9 0.288 2.616 96.025
10 0. 255 2.317 98. 342
11 0.182 1.658 100. 000
x3 RERETFHERHY
Table 3 Factor load coefficients after rotation
Ei=E 7 H¥1 A5 2 A5 3 A5 4 A5 5
X age 0. 080 0.917 0.137 0.031 0.111
Xpgt 0.026 0.076 0.898 —0.037 —0.012
X mpe 0. 060 0.933 0. 056 —0.052 —0.037
Xy 0.089 0.117 0. 894 0. 180 0. 006
Xem 0.062 0.033 0.116 —0.136 0.708
X smk —0.038 0.034 —0.126 0.263 0.664
X e 0.058 —0.041 —0.038 0.624 0. 187
Xum 0.059 0.028 0.154 0. 687 —0.383
XN 0.483 0.011 0.155 0.639 0.111
X 0.907 0.139 0.034 0.139 —0.030
Xsie 0.929 0.013 0.053 0. 086 0.035

4 WF155
R F SRR R O IERFED, A ZX s ZX e s ZX b s ZX by ZX iy ZX 0

ZX1 ZX oL X vt L X s Z X s BB AL S B AR B . A 0 4R AT

F1=—0.046 X ZX 5. —0. 025X ZXp, — 0. 031 X ZX . — 0. 042 X Z X, +0. 039 X ZX iy — 0. 104
X ZX e —0. 115X ZX 100y — 0. 126 X ZX i +0. 127X ZX+0. 504 X ZX 1 +0. 537 X ZX s,



%1 INIBE S5 FET 307 {1 SR A I PRAFAE 0 A= 7R S 000 43 i 73

F2=0.533XZXa. —0. 069X ZXp, +0. 557X ZXppe — 0. 039X ZX 5, —0. 04 X ZX g +0. 02
X Z X sme —0. 004X ZX 1 +0. 045 X ZX 3y —0. 027 X ZX«+0. 013X ZX 1 —0. 074 X ZX s,
F3=—0.03XZX rse +0. 563X ZXpp —0. 08X Z Xy +0. 532X ZXy,, +0. 106 X ZX 5, —0. 084
X Z X — 0. 077X ZX 11 +0. 009 X ZX 31 +0. 015X ZX—0. 054 X ZX 1 —0. 02X ZXs,
FA=0.037X ZX ppe —0. 122X ZXpy —0. 017 X ZX ppe +0. 044 X Z Xy —0. 135X ZX 5, +0. 24
X Z X e 0. 501 X ZX 1 +0. 535 X ZX 3 +0. 394 X ZX—0. 1 X ZX 1 —0. 156 X ZX s,
F5=0. 055X ZX ape +0. 018 X ZX p, —0. 078 X ZX e +0. 03X Z X1, +0. 62 X ZX 5, +0. 576
X Z X e 0. 163X ZX 1, — 0. 332X ZX 3 +0. 088 X ZX—0. 06 X ZX 1 +0. 003 X ZX,

x4 AFEIRHE

Table 4 Factor score coefficients

M
Ei=R
F1 F2 F3 F4 F5

Z X pge —0.046 0.533 —0.030 0.037 0. 055
Z Xy —0.025 —0.069 0.563 —0.122 0.018
Z X ipe —0.031 0.557 —0.080 —0.017 —0.078
Z Xy —0.042 —0.039 0.532 0.044 0. 030
ZXew 0.039 —0.040 0.106 —0.135 0.620
Z X smk —0. 104 0.020 —0.084 0. 240 0.576
ZX e —0.115 —0.004 —0.077 0.501 0.163
ZXwm —0.126 0. 045 0.009 0.535 —0.332
ZXN 0.127 —0.027 0.015 0.394 0.088
Z Xt 0.504 0.013 —0.054 —0.100 —0.060
ZX s 0.537 —0.074 —0.020 —0.156 0.003

2.2.2 FEFHF4rH 0 JC Logistic [a] 945 Y

WA A =43 A b SR IR 5 A TR BIVIRSORE I DR o B PR 1 L B AR AR ZS R LR R TR L e g 5 7%
PR AR GO P R AR A 4R AR F1LF2 F3 . FAF5 AE R A A2 & AR AR RS 16 A
X VB A A5, #E4T Logistic [FIH 2087, B BT .

(1) Logistic [a] =455 76 G 56

AR HE ) Logistic BIHRE A JEFT T Omnibus #; 55  B1AR LK 56 (£ 5) . Hosmer-Lemshow
5 (% 6) . 7E —.JC Logistic [B1IH Omnibus #3551, y* =35. 731, P<<0. 05 /R AR KIS BRI HIGH A
A, B DR OR HA G2 2 L

& 5 AT, X AR ) R B A R, W E P 0. 000, RITAR Y e LA 4F HARL. 455
H ATC H 09126 996, BIC B R 146. 253, AH XA /IN 150 B AR AR 01 45 306 SR A e

F5 MALEKRELER % 6 Hosmer-Lemshow &I %5 R
Table 5 Results of likelihood ratio test Table 6 Results of Hosmer-Lemshow test
R fE P AIC BIC 3 B R H iE s
114. 996 0.000""" 126. 996 146. 253 1 6.178 8 0.627

E. T AT P<0.001 KPFT EFREE,
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Hosmer-Lemshow ¥ i) M P {H~ 0. 627>>0. 05, A NEIE P I {E B B &8k 78 0 2 B, fi

VLR 4 (R
(2) i 2 32 I DT
RS M £ 0 2 VB (1 B A SR T R

%7 3T Logistic Bl I3 Z#F

Table 7 Binary Logistic regression coefficients

OR 1§ 95 % & 15 X [6]

S 4] BIHRE RifERRZE Wald P OR
TR TR
L —2.389 0. 320 55.693 0. 000" 0. 092 0. 049 0.172
Je I G IR B B I T 0.202 0.218 0. 860 0. 354 1.224 0.799 1.875
PAEHR S N+ 0.081 0.239 0.114 0.736 1.084 0.678 1.732
YR A T —0.175 0. 255 0.473 0.492 0. 839 0. 509 1. 383
i 968 5 A T IR T 1.394 0.277 25. 334 0.000 """ 4.029 2. 342 6.933
A B 2 ] A T 0.232 0. 240 0.932 0.334 1.261 0. 787 2.019

E:UATAE P<0.00l KEFTFTEFRHE,

12 7 W bR B RS T HCA 1 Y W P ECA 0,000, SAF AR 35 A9 K 5 48 i, &

WY 96 e A2 4 IO 1 5 AR AP AR S 22 TR0 A7 A A 3 R K
it 968 P R T DR B0 T2 R I TR KB 4
Ja — UK VT s S8 B R IR B (Toar) S 40 Y

10
JEh B2 B am B I i AR R AL (MD |
WL 32 FAFOL(ND . i 28 A 2 3L [A] 1 15 08

il 362 26 A 47 B I X A AR 25 A L
T 75 P o B B PR B — A B i
HEAPARZS S OCHIBET) B ME 36 L A 77 RS 1
CRPAETE) IO % 55 1 302, 919% ., X — kM &
Ik 25 956 0 T R R B 0 T A 3 1 A AR 04
ZEAERI W, — EE R &R R

A ETS S SR, PR R R 02
5 BN TR UM R I AR B R

Sensitivity
o
<)

1

W L B SR S8 9 L VA 1 S B T 0 0 or o os
i ROC £ | (& 1 Af i, ROC f £~ 1 - Specificity
B T BUEL 9 0. 861 156 W1 3% 10 80 4 40 51 i 3 Oy W1 ROC 4 4
I B IORERE . S T 3 — 25 PP AR 1 Fig.1 ROC curve
PEBE . T 1% € Logistic BIHII & 4R . 45
RNk 8 iR,
* 8 3T Logistic B3 & Er

Table 8 Binary Logistic regression fitting index

T RS B A [nl % A5 F, AUC

0.842 0.842 0. 810 0.820 0.861

1.0
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R e 8 Kl , B T U SRS B 5 R IR IR B T 84, 2% KB R 81. 0%, AUC fH 2K 0. 861,
LR [ TN SRS R B MR RSN Fy B R PZ R 2R AT S R R, B R TR
e Sy Fna] SR,

3 it

AR SCHEF B HUE G IR 14 DN FEFRFEAT G40 B - W58 T 8 00988 3 26 I R 5 1 19 A DG 1 |8 39968 11
PRAFAE B AR G540, O FLAG #1356 1 5 300088 11 PR AR AE 04 A= A7 RS U AR Y, 45 8] i F 45 5% .

(1) BT Spearman AH M 34 & B L J83 BT Ak 98 i 19 EL A I PR B B (Ste) 59 Al i 2 5 © 489
R T8 B Dk A At R (VD) (3R B 25 3% B I (ND R JifRE A 40 25 () 2 BIAH 96 56 R 490 U B
WAL (Age) 5 L P B A WARZS (Mpe) 522 815 35 M1 56 56 R L I Ji — R B U A8 38 09 B R 2 (Tmr)
AN AP ORI B I ki AR A, (VD S B0 G 6 2L I T 45 52 BRI (ND 5 TR & i
A CD R IR O R L AE B 77 LI B 4 IR 1 (Fey) 58 50988 19 116 R B BE (Stg) 1E A0 G AR 14
5B U K = I R B B G

(2) 33t P30 TSRO B2 WA IS (X o A RPIRE (X)) MR BB (X)) AEFH
W77 L B AR R et (X ey ) VI 20 MR 75 0 28 0 150 30 00 8 D % b ) LA A3 A7 ( X ) L 9 B2 45 32 R 1 0
(X0 B & IR 1 53 26 (X o) A A O (X)) IR S5 — WK B 7 8 35 00 I RS (X ) 8 AT Ak
I E 1) ELAA I PR B B (X s ) 5 WK AR JBE (X i) 11 AN T8 19 BEAS 25 0, $ 50T Ja 0 I DK o B B 7 LB 4
SR S TR - L 0 DXL e 8 2 B 7 180 DR - 0 A R BB R TR -, AT A MG 5 A T T F i 3R T 3 9 R
H G RFRAE 2 1 3 F 35X 5 AN P A AR AR BN AL . 20y ik Ak T B 25 4 SR B v P
hJE SRR AR T A

(3) FETFHF4H 9 —JC Logistic [B1H S5 FE 7R, i 485 78 EL G 5 (10 1000 58 7 AT S8 . Bigg
RPN T S EE P EA 0,000, K5 7 H 8 MK i AE B9 5B AP JUN S TR E

DR 2 B U IR T AU PR A SCREIN T R B R BRI 1 9 35 B R e DR R AL A Jm — KB
VI R B RIR B0 (Tr) i 40 M2 75 20 9 HCEI G 3 J kA9 JH A 02 (VD Lt B2 235 3% 3249 0
(ND o WFSE 45 5 B AT 5204 PR AL, 3 AT A A il PR 5 A i (3t S fm o 0 s 15 A IR 5 A B 7
s PR B 2 SRS AT R0t ] S SRR IR T T R
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Prediction Analysis of Survival Status Based on Clinical

Characteristics of 307 Cervical Cancer Patients

SUN Pengzhe, XU Chunjies YAN Zuwei, FENG Yonge
(College of Science , Inner Mongolia Agricultural University , Hohhot 010018,China)

Abstract: By exploring the relationship between clinical characteristics and survival status of
cervical cancer patients, and then constructing an accurate and reliable survival status prediction
model,new ideas and methods can be provided for the prevention,diagnosis,and treatment of cervi-
cal cancer, Based on the clinical follow-up data of 307 cervical cancer patients from the TCGA data-
base,Spearman correlation analysis is used to explore the correlation between the clinical features of
cervical cancer,and innovatively employed factor analysis to investigate the basic structure of these
clinical features. A binary logistic regression survival state prediction model based on factor analysis
was proposed. The model's overall prediction accuracy was 84. 2% ,the recall rate was 84. 2%, the
precision was 81. 0% ,and the AUC value of the model was 0. 861,indicating that the model per-
formed well in classification tasks with high predictive capability and reliability.

Key words: cervical cancer; survival status; factor analysis; Logistic regression



