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Abstract

Objective: To study the cervical cancer screening rate and related risk factors, and formulate suitable
screening and treatment programs in this area. Methods: The actual cervical cancer screening re-
sults of female port workers in Shandong province from 2023 to 2025 were retrospectively ana-
lyzed, and the coverage rate of cervical cancer screening and the positive rate of TCT in different
years were calculated. The HPV infection rate and subtype distribution of women of all ages in 2025
were analyzed statistically. Results: The coverage rate of cervical cancer screening from 2023 to
2025 was 58%, 63% and 68%, respectively. The infection rate of HPV in 2025 was 10.6%. People
over 60 years old had the highest HPV infection rate, accounting for 13.70% of the elderly group.
Compared with <45 years old group and 45~59 years old group, the differences were statistically
significant (p < 0.01). The top five high-risk HPV infection types were: HPV58, HPV53, HPV52, HPV16
and HPV51, accounting for 45.72% of the total detection frequency. Conclusion: The coverage rate
of cervical cancer screening for female workers in Shandong port increased gradually; HPV infec-
tion rate and mixed infection rate were the highest in the elderly group. HPV infection is mainly type
58, 53 and 52, and the screening and treatment plan suitable for the region should be considered.
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1. 518

BT AR WA 2 —, R MR AR T LR R . R SETT 2020 A A ER E SR T K
R 60.4 JifFl, FETRGIZ) 34.2 JiBI[L], TEIRIE 2020 45 B R w2 10.97 Jifl, FETRBIZ)
5.91 J39[2] o mJ WL FR ] (1 B 2008 A0 49 KRN 8 T4 BPE A BRI A T80 v 7K o B 0 PR R0 B A
JU-F 100% £ 250 tH (HPV) N FLL IR 72 e 512 . 2020 4F 11 H, WHO R “ Inif 2Bk ER T 5 #
g7 IEXE B, $EHE] 2030 FFEAEK 90%[1 LA AR 15 B TR HPV S 15, 7T0%H) 35~45 % il A Lot
P2 R T S B T AT, 90% RS N S0 B R S50 I AR P Lo A B AR R R A2 TR R U5
o W ZRHE O e MR IR ALBAR IR T 320 1 5 N(BFE T Bs . BUlHE . M) . B LR 3 O R EXTE
< SR RER T AR BN JI EEA WK, A7 AR} B 2 0 25 i N B A B B v, (AR R— 53
IR T RS 5 EHE M. A SCEEES 01 2021~2023 46 1 2535 1 254 11 4 BR T4 46 5 308 7 25
SRR 5 5, LA [FAE I B A B AT 5 30008 07 23 (1) S PR B o 20 BT 2 300 7 7 IR SR G s B 1k DR 3R
b AP E M, A ST ONTHE TEMENRRE, [R5 4Bk 200 i 2 BURAH TR,
) A A X TR A S IBIT TS, VISR VAR R, BRIRE S A 2. SBT3

2. #IRE
2.1. HRIkR
FEMOMBERERLEABORTAKBEREHEFETRSHME 2023 £ 1 A 1 HE 2025 4£ 12 A
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31 HATEARE = S £ 0 & T A R T (208 SoA AT Lotk ) i TCT g5 A 2025 2 1 A 1 HE
2025 5 12 H 31 H HPV ffifi4h R .

2025 4 1 H 1 H#A 2025 4 12 H 31 HESUERESLS R nE, HoEsEmafkir, JFT&RETH
AR I AT LR TS USRS R, @i T B0 MR ER T 12 A TSR, TR RS .

22. MARMREFH*

WA 2023 AR AR A BN RN b, 5 N & de 18~44 % 2 [AII4ERS s W4 N J&$s 45~59 %
Z RIS s 224 NJeda 60 & S LA B IAR08 o AT TR BTG A7 5 25008 0t 25 1) 2o VEAR AR AR08, X120 3 4
<45 % 4H; 45~59 %4 ; >60 & AHE T B 4> HT 2023~2025 FEAN A4 S I A 5 R . TCT FH
PR RIS BT 2025 SR8 4F 88 BEIE L HPV YR K AL 40 A7

23 ETERELRYIENE

TCT £ WibsitE 2% 2001 4F [ PRFEiE PraHEFE 10 TBS 404> 2055317 HIW . T b R PN 95 28 B ke e
RN E A BRI s AN B R SR AN i TR IR 2 D (ASCUS) AR FE IR Bz Y ws AR (LSIL) - JE s RS itk b Rz 4 i,
ANERA i FE SR R R AR (ASCH) = FEBRIR T 7 A (HSIL) JE S RGN (AGC) . & 3% (CA) A
SENBHME .

HPV K6 FH e A= I RHE A TR A 714277 1) PCR B R #ET HPV 43 BUKG I . 4k 4 2021 4 WHO k&
AR (TR B S0E: B2 AR AT MR T e ) P S a Y HPV R & 5 14 FhAL): 16.
18. 31. 33. 35. 39. 45, 51, 52. 53. 56. 58. 59. 66. 68; {&fEA HPV &%|: 6. 11. 42. 43, 81.
83.

AR 2019 FER ASCCP FaFa 1T BB S A & A FEIEMN T : (1) HPV BAYE, TCT A LSIL. ASCH. HSIL.
AGC. CA. (2)HPV16/18 FHTH:, it TCT &&EFHYE. (3) dF HPV16/18 fHME, fF TCT BHME:. #BHIES T
BRI EERAR, TR SE SR AL R BIR L AG & . RERZ . KE. CIN1 Z%. CIN2 Z%. CIN3 2.
BRI .

24. BT 75K

M SPSS 21.0 ettt AT G it 400, tHEEERI AR R, LECRH 2 K5, P<0.05 AZERH
gitEE o
3. &R
31 FREHETHEBERHER

2023 FE IR LI TS 58K NN 4946 N, HA S 508 520w ifa NECh 2862 A\, BH%R
2 58%; 2024 FZHEKNHCN 5074 N, HZH5ARE U= AECH 3181 N, EiHEFEL) 63%;
2025 “EZ 584k NEUN 5578 N, HihZ 5% 5 8@ i i NSO 3796 N, B X2 68%; w] Wil R
O R AT B e i N BRI %2, 0 A7 o IR i s, (H AR B 208 %

3.2. AE4EH TCT PEMERIER

2023 “EAT ETUE TCT %8 2862 151, TCT PHYE 147 51, TCT PHYEZ 5.1%, 2024 4F4T = FijE TCT 1%
¥ 3181 {5, TCT FH{H: 170 %1, TCT FH:ZE 5.3%, 2025 4F4T = FifE 775 A 3796 4], TCT FHE 219 #4], TCT
PP 5.8%. TCT PHMEZR RZE ETHERA, ANFEEMD TCT IR ZR LB IR (P > 0.05). I
% 1.
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Table 1. Cervical screening coverage and TCT positivity rates by year
# 1 TEIFENEHHEEEE. TCT FRMEXRIER

H oy S AN B A A% i % TCT FH 451 % (%)
2023 4946 2862 58% 147 (5.1)
2024 5074 3181 63% 170 (5.3)
2025 5578 3796 68% 219 (5.8)

3.3. HPV REI BRI R

2025 FEALF 2320 Bl LB TAT HPV Jiiex, L4 HPV B4 245 7, HPV YR AN 10.6%. HA
YL TR B R GeE  HPV SV E I EL BN 77.1%, IR &G S ELHIN 22.9%. W% 2.

Table 2. Overall situation of HPV infection

5% 2. HPV BB RIE R

A HPV & 25 145 HPV L1514 B IR K TR Y15
<45 % 1041 99 82 17
45~59 % 615 55 41 14
>60 % 664 91 66 25
Bit 2320 245 (10.6%) 189 (77.1%) 56 (22.9%)

3.4. 2025 FEAEEHE HPV B

1E 3 MEWER A, =60 % 2 HPV R YLF Ay i, 9 13.70%, =60 % 2H <45 & AT HLEL, 2 =5.71,
P<0.01, ZFAGi¥E L. >60 %415 45~59 % AT, »2=5.70, P<0.01, ZRAEHITFEE L
<45 % %15 45~59 Wﬂﬁﬁtlz , ¥#=0.12, P>0.05, ZERLERITFE L. L% 3.

Table 3. HPV infection status among different age groups in 2025
7 3. 2025 FAREIFH R HPV BEIF R

U HPV KA HPV G KL EY LS ! PfE

<45 % 1041 99 9.51% 5.71 <0.01

45~59 % 615 55 8.94% 5.7 <0.01
>60 % 664 91 13.70% - -
Bk 2320 245 9.47% - -

3.5. HPV RkeEth HPV BUF 5 1ER

1 245 {5 HPV &Hedh, % HPV JER BB E R H, B EECh 315, Hi & B8 HPV 6 H 4
BN 244, RS EATEU L 77.5%, RIGH HPV K Ay 71, 5 ks B A L 4 22.5% .
EfE R HPV R YL 28 f e I 8 SR T AR Y CA: HPV58. HPV53. HPV52. HPV16. HPV51, 434l
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SR A AN 10.48%. 10.16%. 9.84%. 8.89%. 6.35%.
KSR HPV R YL i I B BIAR VN : HPVA2, HPVA3. HPV8L, (SL/EE Mks 4K 90.14%.
W% 4,

Table 4. Distribution of HPV types among HPV-infected individuals
4. HPV REEh HPV BRI 5 1ENR

HPV Zi 16 # 51 #4 52 #4 53 iy 58 1 HAh i

LA
TR o e men men men  men men men e
<45 % 99 118 11 10 14 5 13 34 31
45~59 % 55 72 5 6 9 6 5 26 15
>60 % 91 125 12 4 8 21 15 40 25
it 245 315 28 20 31 32 33 100 71

3.6. FRIEBKERFR
2025 SEF S BRIEMEIRIEE A 110 51, Hdf 67 6l TREATRHESK T + SHnKE. =055
FiZWrE s g 31 #, CIN1 2% 19 %1, CIN2 2% 10 #51], CIN3 2% 6 i, =i 1 #. W& 5.

Table 5. Vaginal speculum examination results
=5 PHERKRERER

) > 0 [ Y A
T 3 W’fg%ﬁ B OREAR OGN PAR LR
A4 DEE
R
1% %5 £ CIN1 % CIN2 2% CIN3 4% CA

<45 % 68 39 18 12 6 3 0
45~59 ¥ 21 16 7 3 3 2 1
>60 % 21 12 6 4 1 1 0
=it 110 67 31 19 10 6 1

4. ¥1ig

B R R G ) BrE AT . T SRR AR S0 B s U BRI, HIRANOARZ, &5
FENRFEZ MR, HPV R EAFR 28, s SUE a2 5 3usbiis M R 2 F . 5
FUJe O AT (R HE AR SN 32 B4y B BRI AT B8 1 B Bh v HPV B TCT ffidr sl st — HPV i 28 2 Bkl
RFESRE; 53 A ANEETE S TSR EK A [3]. HPV 1 TCT Kl B AR K ik e iz v
FrEFUREMN . ERE X AUE M TCT #4702, AR, (1RO T H 2023 Fit,
FEVME R TCT 3T S HUR A LA b, BT HPV 2> BT H MUBE 072, e KRS R RS I L 2 291 1)
A, BRI BYRYT, BRIK T IR RRR .

AREFARIL, I 3 FEER T AR R S 3500 07 7 14 78 55K 0 7N 58%. 63%- 68%, TCT 4 HiFHME
3504 0.51% (147/2862) 0.53 (170/3181)#1 0.57 (219/3796). E.EEALMFFt 2B, 1 #U I A A 42 TR
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FEHRAL, IR A e AR 70%MN BE A AR R 5 20 R AAE T KR (4], AHE LA R ER,
BEES RS TCT Kt PHIE R BB BT, HILE R BARIAE] 70%, (HA 200 H SRR &
#, FRHJERN AR, KR E A R AR B SRR, B SR E AR
FEARWI IR T, AR R A SR am. WA TSE N OCvE B B ORI, IR B E S0 O A Y B,
DR AR 3l 2 5 SR OGRS A b ok s L SRR DT E S 77 T B 8 90 A AR AR 2 BT T B 2
BRSETE, B BUEE R NE 2 X EA S 2 MR AT BT IR
TR A% ' 2000 0 A 1) ORI 0, LR SE 2 (0 Lot T AR B IX TR £ 1 6 BV, A4 v 17 S0 i 2
M2 5EMERR.

FEEA HPV RS2 IR Gy /2 53 350 E 200 A B 290093 78 P e 226 B IR 3% o 3R ) 2 308 A8 R AP 08 SR AL
IR, FEAEHLE 35~39 B Ml 60~64 & FIANERSEL[5]. 5 2 NRIGERIGFER S ZE L, R KE
MEEITR: o, ShZ B I8 0 — R Ip S, BIER HPV S BREH X T 2006 45 4™ HPV %
B BT, 2016 EEFRE BT, Btk 60 & LA EEEAIRA HPV M, K=, #REEFLM
DRIESR 2R KPR, BRIE RN IR, AP O, WL Tl R B%, Y HPV, HARFEBATE
GBI R R . FHAR, BORAERREY, MR ERNESEEE, BT SRS ER A
B ML, DG LV TE S, 5RARE, MIARE A RROHE, SRR, BiE
VIR Z, BB R, FI697 . ABFF R R HPV YL AR5 AF e G KT 52 20 2R B0 “ {81
=R R, PRSI A, 5 R E S KR R R A MR 260 BB E LT, K
YeBAPEZk 13.70%, S, FHAER B 8.94%7F1 9.51% 40 tb B A B B 412 2 % (P < 0.01). [FIIIF
MR, AFER B Lt —FE KA 5 HPV FHYEEL ) 77.1% (189/245), T NIRA KRG LL &5 T
AW B HPV TR & B LU 28 T 3 B 2 A Lo ME AR R AU S BUR L HPV J5 A 5 6 1 B 5 A= 2 EIR L
BEEWT, AE TN T 2 # 5 R ARG 5 2000 48 KU W A —[6], BRI TG 18 2 2 H 3 R Ak
JLif e B — B PR BB GLsB  5 | R E AR, 45 T RO A 2 VR YT 3

AHF T HE R AN F] HPV = 5 28 (1) 29 A I 5L A8 T A DG B LU R AR . B 225 i SO [7], Atk 5t
HPV FE: 1 &b e W FLAD HPV 28808 HPV16. 18, 31. 58 Al 52, MMM R4 R 52 A,
&7 HPV & e i e B ) R FLAL AR : HPVS8. HPV53. HPV52. HPV16. HPV51, 7345 sk
AT 10.48%. 10.16%. 9.84%. 8.89%. 6.35%, 57 i [X HAl2E#E[6]0L 16, 52.58. 56. 53 A
kI RAHL. Horh HPV58 fEAR LA i B HE 4 58—, HE HPVS3 Al HPV52. X —&5 Rk
HPV16 #I, HPV52 Fll HPV58 £ 4= WV o i FEAT WL s [B1AH — 3. 7E R A B 3000 AL 1 J8 3 vh g AT
HPV LR 3 B0 Hr, 23 EIEERIWT 78 or[9], HPV16. 58. 52 H1y & B R E I A, $RoRix =Fpdk
[R5 e 30 L oAk R V), ST FSE B HPV JER AL 43 A 5 DAL 1% —Z5 B FRAT T it — 1k
Mg, RITEAS R TAES, FR— HPV16 1 18 Bk 2IiESsh, — HPV58 fl 52 &M n] % 81T
PGS — PR B PR A MR RS, TEIRAR SR R & BHE NGNS G HE, HhalFe
Mgz, IAREE R,

A FAFAEE T RRYE, &5, WK RS, BdiRIR T I e Bidic sk, ok & HRR G
B FUERE R, B W0 o Lot A NSRS R R 2 54T 2, nT 6 5 306 3 55 R 104 T e o
HW, ARG BB W, JEH R AT 7 AW . PR AR 38 st ) A PRI PR SRk (s 250075 A8 T 214y
), PR T IRATH HPV IG5 K 22 (R N W P38, B TR A s e s R 2o, RN
HERAT N I B R R AE S — A X NBEAEEZE 57, [R5 10 M 22 FO A AR (o R AN B PE R L 1tk ) IS
. REWERZE LM HPV BYR R THILE , (H T8 Z I\ b v 55, ok X o 2 i g
IS BEAE B O R S5 T —— Jo 38 B A BB S T PR D RERE AR08 T P o 6Tk, FRATAR R R A
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BRO A G R A 5 50 BIE A AT Rt 5200 N 200 2 S The, IR 4F 2ot HPV R B L UE s e b,
2 N T 4 28 1 Jo R A 5 A B 5 5 HPV YA (U 52 58 2Y) (1 Sz 163 8 71 7= A h R 8Ovy o 3R
AR 75 TR BA B B 43 F-IRAT IR A0 o0 CABGIE, BB B S8k Gk A 6 6 R B AR S N IR SR E R

(2020 FFABREIESR MRS ) Box, REFEIUEFH KA 109,741 41, FIETRFI 59,060 i,
RARZEFIR OIS R b Tty 7 B ol o 1 AR A g BR[10] . R BRI B 30068 (1 0% 5 HPV R YL 35 AN m]
5y, I TAEHL(WHO) R AT Nyl b e e 2 BRERIE Y , WIRf T 2030 4E & E7E HPV ZEM M. &
FUE IR A S IR T T R A B Betk B AR miERE A O A%, BANOEZR, £ HPV ISR MARER 2
FERIIG LT, BB A IR A2 0 BB T B AR ST 23 BT LU AR IR R 7 A R
FARKSER VR 2, 18 S IRATH € & & AL X 157 & K697 7 %8, M — 0% R B U BT vE AT, HRh HPV
RE TR E BN HPV Yy, fRJeHEE HPV /B — R A 7l TCT TG IR A, JiT R I
HPV B K RTRAS, BT R WITT0; 60012 00 S o SRR I A G T, S A AR, oesEng
i, DISLORYT Lo AR

SE
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