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[Abstract] Objective The pattern of socioeconomic status (SES) inequality across the natural
history continuum of cervical cancer (from precancerous lesions to invasive cancer) remains unclear. This
study aims to systematically investigate the associations between different dimensions of SES and risk at
various stages of cervical lesions, providing scientific evidence for identifying high-risk populations and
formulating targeted prevention and control sirategies. Methods A case-control design was adopted. A total
of 508 female patients who visited Department of Gynecology at the First Affiliated Hospital of Army Medical
University between October 2024 and September 2025 were enrolled. Based on pathological diagnosis
combined with international classification of diseases, 10th revision (ICD-10) coding, cervical intraepithelial
neoplasia (CIN), cervical carcinoma in situ, and invasive cervical cancer were designated as 3 case groups,
with the women free of cervical lesions serving as the control group. Four SES indicators, that is, education
level, household income, occupational income, and area-level economic development, were collected via
questionnaires. Given that the outcome, variable was ordinal and the proportionul odds assumption was
violated three independent binary logistic regression models were constructed to analyze the associations
between each SES indicator and different lesion stages, estimating ORs and 95%CIs, with adjustment for age,
body mass index (BMI), and human papillomavirus (HPV) vaccination status as confounders. Multicollinearity
was assessed using variance inflation factor (VIF), and sensitivity analysis was performed using multinomial
logistic regression. Results A total of 508 patients were enrolled, including 74 (14. 6%) in the lesion-free
group, 213 (41. 9%) in the CIN group, 110 (21. 7%) in the carcinoma in situ group, and 111 (21. 8%) in the
invasive cervical cancer group. Multivariate logistic regression analysis revealed that high school education
and above was associated with reduced risks of CIN (OR=0. 475, 95%CI: 0. 258 to 0. 877, P=0.017) and
invasive cervical cancer (OR=0.361, 95%CI: 0.175 to 0.746, P=0.006), but showed no statistically
significant association with carcinoma in situ. occupational income >5 000 yuan was associated with a
reduced risk of invasive cervical cancer (OR=0. 332, 95%CI: 0. 137 to 0. 806, P=0. 015). Women from non-
affluent areas exhibited a 92% increased risk of invasive cervical cancer compared with those from affluent
areas (OR=1.920, 95%CI: 1. 005 to 3. 668, P=0.048). No significant associations were observed between
household income and cervical lesions at any stage. All VIF values for variables in Model 3 were <1. 12,
indicating absence of multicollinearity. Sensitivity analysis using multinomial logistic regression with the
lesion-free group as the common reference showed that the relative risk ratios (RRRs) of SES indicators across
lesion stages were consistent in direction with the independent binary models, suggesting robust findings.
Conclusion The impact of socioeconomic disparities on cervical lesion risk among Chinese women exhibits
dimensional heterogeneity. High school education and above is independently associated with reduced risks of
CIN and invasive cervical carcinoma, whereas residence economic level and occupational income primarily
influence the risk of invasive cervical cancer. Countermeasures Integration of screening into grassroots
family planning systems, implementation of data-driven bottleneck analysis and micro-interventions, and
strengthening of community mobilization and family engagement are recommended to systematically eliminate

accessibility barriers faced by populations with low education level and in non-affluent areas regarding HPV
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vaccination, screening, and treatment, ensuring equitable progress toward cervical cancer elimination goals for

disadvantaged populations.
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Figure 1 Flowchart of participant selection
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Table 1 Baseline characteristics of the participants with different cervical lesion severity [n(%) ]

Cervical
Variable Non lesion ntraepithelia Cervical carcinoma  Invasive cervical 7 R
(n=74) in situ (n=110) cancer (n=111)
neoplasia (n=213)
Agelyears 31.839 <0. 001
20 to 38 29 (39.2) 54 (25.4) 37 (33.6) 16 (14.4)
39 to 47 15 (20.3) 45 (21.1) 18 (16.4) 10 (9.0)
=48 30 (40.5) 114 (53.5) 55 (50.0) 85 (76.6)
Education level 21.284 <0. 001
Lower secondary or below 35(47.3) 142 (66.7) 67 (60.9) 88 (79.3)
Upper secondary and above 39 (52.7) 71 (33.3) 43 (39.1) 23 (20.7)
Household income 1.953 0. 580
Low 49 (66.2) 157 (73.7) 76 (69. 1) 81 (73.0)
High 25(33.8) 56 (26.3) 34 (30.9) 30 (27.0)
Occupational income 8. 065 0. 045
Low salary 55(74.3) 175 (82.2) 92 (83.6) 100 (90. 1)
High salary 19 (25.7) 38 (17.8) 18 (16.4) 11(9.9)
Area-level economic development 5.306 0.150
Non-affluent regions 31 (41.9) 113 (53.1) 61(55.5) 65 (58.6)
Affluent regions 43 (58.1) 100 (46.9) 49 (44.5) 46 (41.4)
BMI/ (kg/m®) 11.625 0. 009
<28.0 68 (91.9) 206 (96.7) 101 (91. 8) 96 (86.5)
=28.0 6(8.1) 7(3.3) 9(8.2) 15 (13.5)
HPYV vaccination history 14. 828 0. 002
Yes 17 (23.0) 41 (19.2) 14 (12.7) 6(5.4)
No 57 (77.0) 172 (80.8) 96 (87.3) 105 (94.6)
Smoking history 5.549 0. 140
Yes 7(9.5) 15(7.0) 16 (14.5) 8(7.2)
No 67 (90.5) 198 (93.0) 94 (85.5) 103 (92.8)




1124 Wi 45 %2 B K 2247, 2026, 48(8)

http ://aammt. tmmu. edu. cn

(95%CI: 0.258~0.877, P=0.017) , & /R & H HF K
ERIREE E S N AR R R TR 2,
A3 i A AR s VIF I AIKF 10(GE R : 1. 00~1. 10) , #2
IR AFEAE B35 22 W IRk ) J ., M 0 b &%
RoR, FRCHANEA S L
2.3 SES 5 & HRALRERIE L EF it 5 XA

15 Logistic [M AR R v | SES 5521 551 {37 98 ) e 1
IRk Gt . HrhEE K55 SR
P AR SR B  TAE A Bir (B 1) Sl MR B KE A S
W B B 2R KT 5 8 SR A i U B AT A IR
#(OR=0.576, 95%CI: 0.317~1. 045) ,{H Kk FN 53
2 M (P=0.070) o Jo A 1l 55 8 2005 57 98 1) DG K
DU M b X A 2 I8 R AR T B M Hi DX A 1 R e 0
R VA YR o R 2 = N [ L S e i | e
X A K A B SR A R Y ORAE X KT 1, H P 3T
0. 05 (A A BN et i 2 1k, 4R A & 4 L X 2 k]
A3 ey 200 9 AU o RIEAFURAFIAS AN T%¢
K5 B SEAEAR RG22 K, TR 3, 15
B3 A7 AR R 1 VIF EAR T 10(GEH < 1. 00~1. 12) , #2

TR TN A I 35 22 FE LR M n]
2.4 BRHEHFAF BRGIAKFATHZEREY
ByPRE, MEETESHREZLEERZ
HAE K55 B K A R 2 R e B
3 B R KO Lot SR I R & AR KU AR
(OR=0.361, 95%CI: 0. 175~0.746, P=0.006) , %} k.
R F KL A AH TR S 80 1
KM s F AR TR K AR B, s T3k 58 3= 1
Ja M RS 2 B0 A G 12O TE M B SR AT B G2
= X (0OR=0.332, 95%CI: 0.137~0. 806, P=0.015) .
JoB A b 55 R i Y DG HG AN Rl BL A | JE AR TR
A b X5 R R T e A XU S A DG (B 1.
OR=1.960, 95%CI: 1.079~3.559, P=0.027; #& &l 2.
OR=1.981, 95%CI: 1.043~3.763, P=0.037; #& &I 3.
OR=1.920, 95%CI: 1.005~3. 668, P=0.048) , &/~ J&
fE TR & #r X B SR S fE R R . &
FEAFW A B SR I AR RG22 Rk LR 4.
Y 3 B A AR 1 1Y VIF 2 {8 T 10(JE ] - 1. 00~1. 10) ,
PERIRUNAAE 35 2 B LR PR ) R, IR 3 v
[ AR H BMI A WA S8 S50 0 i 45 2R s, 240

Fx2 SESS5EHLREANBTZEIRXE (n=287)

Table 2 Association between socioeconomic status (SES) and cervical intraepithelial neoplasia (n=287)

Model 1

Model 2 Model 3

Variable

OR (95%CI) P

OR (95%CI) P OR (95%CI) P

Education level (ref. Lower secondary or below)

Upper secondary and above 0. 449 (0.262—0. 768) 0. 004
Household income (ref. Low)

High 0. 669 (0.395—1.236) 0.219
Occupational income (ref. Low wage)

High salary 0.629 (0.335—1.179) 0. 148
Area-level economic development (ref. Affluent regions)

1.228 (0. 719—2.095) 0.452

Non-affluent regions

0.519 (0.289—0.931) 0.028

0.760 (0.425—1.359) 0.354

0.678 (0.357—1.287) 0.235

1. 187 (0. 686—2. 053) 0. 540

0. 475 (0.258—0.877) 0.017

0.748 (0.417—1.342) 0.331

0.702 (0.367—1.344) 0.286

1. 195 (0. 688—2. 076) 0.528

&3 SESEEFURMEZEAIKEK (n=184)

Table 3 Association between SES and cervical carcinoma in situ (n=184)

Model 1

Model 2 Model 3

Variable
OR (95%CI)

OR (95%CI) P OR (95%CI) P

Educational level (ref. Lower secondary or below)
Upper secondary and above

Household income (ref. Low)

High 0.877 (0.467—1.654) 0.682

Occupational income (ref. Low wage)
High wage
Area-level economic development (ref. Affluent regions)

Non-affluent regions

0.576 (0.317—1.045)  0.070

0.566 (0.274—1.171)  0.125

1.727 (0.952—3.132)  0.072

0.601 (0.312—1.158) 0.128 0.626 (0.320—1.223) 0.170

0.966 (0.504—1.850) 0.916 0.930 (0.483—1.793) 0.829
0.614 (0.291—1.294) 0.199 0.617 (0.290—1.311)  0.209

1.777 (0.974—3.239) 0.061 1.741(0.950—3.192) 0.073
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7 98 1 26 BX G 4 1 2% 2 X (RRR=1.565, 95%CI :
0.799~3.062,P=0. 191), JHfHuH 2 Wos , 3E & % H
X B & A B 000 9 1 KU Ry A b X R 1
1. 952 1% (95%CI: 1. 055~3. 613, P=0. 033) , X} ‘& %0 J§
7 98 5 B0 14 2% P 56 BE (RRR=1. 706, 95%CI - 0. 936~
3.110,P=0.081) , Ifi 5 & 81 _I- Jz 98 A8 TG i 35 & Bk
(P=0.484) . WA R AN ANH T 5 EHE
I 988 1 OC BK 2 3 % B 3F PE (RRR=2. 230, 95%CI:
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S 5 IR EEAF A 50 28 45 B B 1) G B R A g1t
2 EYE . Wald K50 BoR , L sk 455 N & e AR
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Table 4 Association between SES and invasive cervical cancer (n=185)

Model 1

Model 2 Model 3

Variable
OR (95%CI) P

OR (95%CI) P OR (95%CI) P

Education level (ref. Lower secondary or below )

Upper secondary and above 0.235(0.123—0.448)  <0.001
Household income (ref. Low)
High 0.726 (0.383—1.374) 0. 325

Occupational income (ref. Low wage)
High salary
Area-level economic development (ref. Affluent regions)

Non-affluent regions

0.318 (0. 141—0.717) 0. 006

1.960 (1.079—3.559) 0.027

0.331 (0.165—0.665)  0.002 0.361 (0.175—0.746)  0.006

0.755(0.379—1.501)  0.422  0.747 (0.373—1.498)  0.412
0.321(0.135—0.766)  0.010  0.332 (0.137—0.806)  0.015

1.981 (1.043—3.763)  0.037  1.920 (1.005—3.668)  0.048

&5 SESSEIHEKERRZXEER SN Logistic Bl #T 45 R (n=508)

Table 5 Association between SES and cervical lesions by multinomial logistic regression analysis (n=508)

Cervical intraepithelial neoplasia

Cervical carcinoma in situ

Invasive cervical cancer

Variable
RRR (95%CI) P

RRR (95%CI) P

RRR (95%CI) P

Education level (ref. Upper secondary and above )

Lower secondary or below 2.063 (1.123—3.791) 0.020
Household income (ref. High)

Low 1.326 (0.741—2.371) 0.342
Occupational income (ref. High wage)

Low salary 1.429 (0. 747—2.732) 0.281
Area-level economic development (ref. Affluent regions)

1.213 (0. 706 —2. 085) 0. 484

Non-affluent regions

1.565 (0. 799—3. 062) 0. 191

1. 078 (0.569—2.045) 0.817

1. 601 (0. 762—3.365) 0.214

1.706 (0.936—3. 110) 0. 081

2.538 (1.235—5.217) 0.011

1.091 (0.561—2.122) 0.798

2.230 (0.958—5.194) 0. 063

1.952(1.055—3.613) 0.033
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