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Abstract

Objective: This study aimed to analyze the epidemiological characteristics of vaginitis in women
and to explore the associations between different types of vaginitis and high-risk human papillo-
mavirus (HR-HPV) infection and their risk factors, so as to provide evidence for developing individ-
ualized prevention strategies at the population level, reducing the incidence of vaginitis and pre-
venting related complications. Methods: A retrospective analysis was conducted on 76,122 female
samples who underwent the five-item combined vaginitis test and 8767 female samples who under-
went HR-HPV testing at the Second Affiliated Hospital of Anhui Medical University from January
2014 to December 2023. Univariate and multivariate logistic regression analyses were used to ex-
plore the risk factors for different types of vaginitis. Results: Among the 76,122 patients, the overall
infection rate of Trichomonas vaginitis (TV), vulvovaginal candidiasis (VVC) and bacterial vaginosis
(BV) was 23.10% (17,584 /76,122). BV infection was the most common, with a positive rate of 14.10%
(10,736/76,122). Multivariate analysis showed that BV infection was an independent risk factor for
HR-HPV infection (OR = 1.697, 95% CI: 1.240~2.305, P < 0.001). The occurrence of VVC was associ-
ated with season, with a significantly higher positive rate in summer and autumn (6.6%) than in
spring and winter (5.5%) (P < 0.01), and the detection rate was higher in the <20 and 20~29 years
age groups. The occurrence of TV was associated with age (with higher levels in the <20 and 40~49
years groups), with the <20 years peak related to sexual activity and the 40~49 years peak possibly
related to perimenopausal hormonal changes. Conclusion: The epidemiological characteristics and
risk factors of different types of vaginitis vary. BV is closely associated with HR-HPV infection, the
occurrence of VVC is influenced by season and age, and TV is more related to sexual behavior. It is
recommended to implement individualized vaginitis prevention and screening strategies based on
age, season and HR-HPV infection status, with special emphasis on sexual health education for young
women and clinical surveillance of BV in elderly women.
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AT G IR 22 PR A K 2% 2 B B R ot a2 1 ) e e 7 480 e e R KR A B AT Bl i 434
BAE: (1) #RGIEHX M B8 2(TV. VVC. BV)IRATIRZERFE s (2) WA [F) 2R B BH I8 2% 16 fa [ TA
F, FRADRER. FEUERENR; 3) WITARRERAER S HR-HPV Y (A8, 8id A
Ft,  HHER I PR ] 5 B P 0 ST A0 T ToUHE it B2 (LR AR 4R, AT R B TE A [ R AR 28, FRRlE A
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2. AREH®
2.1. AT SRR

AW — TR 7E o BEFE0T A 2014 4 1 H & 2023 4 12 HELBIERNR L2 8 R st
2, T IE S W E G T I otk . L9 76,122 BIREA, 4R 1 2 92 L (P 35.81 + 11.89 %),
AN IFIHAEZ R RIS 24T HR-HPV KUK 8767 B Lo MEREABEAT SCIANME S0 AT o AW AKRitE: B 58 BB
T 43 WA FL U A A 45 R Bk HR-HPV A 45 o HEBRARAE: REFHT 24 /BT N BV FHIE sl 5
MZi8L#; T HEHH.

2.2. BUEHE

2.2.1. BAIE R BRI

P Bl 2 2B A E B AR TR EEFHIE J5 5 B ek BIE - 173 b idb. — Tl A KR A
FEJCE A N B AV B 22/ 28 AR - 5 — R 9938 6 ToIUBe S R IR 1, AR 4%
i B ERAE, R E A DA PREREY . MERER TR IR LKA . IR S A A RS AR b
ZEAHIWT BV, VVC ZRGe, K7k S Bk 1] [12].
2.2.2. HR-HPV #i

T E SRR T B AR, B THRRAART . KA PCR-J A s S kTR . 15 Je 4
HUDNA, SRJE1E %R0 EaB HPV (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68 T 5 5] #3347
PCR #1434 74 5[ € £ 2L LGl B RL ARSIt ER AT 2858, alad St S BRI s SR . BB R D
BRIy 5 W SCHR[13]

2.2.3. SiR¥RE

AW T H 3SR BRI T o B SR G5 B KRGS B A O & AR 1 A [ 1 TS bs A 200 48
JE T A S 5 50 M (http:/data.cma.cn) SR - B B A B S G0 5 2013~2023 FE1IE B SR 3R,
WHESHZHEPIME, HTF o0zt X SR ZE TR RHE .
2.3. GEitESHh

FT A B K A SPSS 23.0 BB TS . THECE R AR (E 2 B R s« A RIZH TR R F L BR A
2 B8 EE Fisher R HAAGE . KA SR ZR AL K R 24 R4 Hr(Forward: LR £)#R HR-HPV &A1
KEEK, FHHHEEOR)ME 95%EE X E(CD. AP <0.05 (N NERE G = .

3. &R
3.1. BRIERRITR T

1E 76,122 ) &, TV.VVC Fl BV FEE IR 23.10% (17,584/76,122) . Hort, B — @Y% 17 18.87%
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(14,363/76,122), BV JE&4HH W, FHPEZR N 14.10% (10,736/76,122), K& VVC (7.78%, 5925/76,122),
TV BH R (1.21%, 923/76,122). XLEREKGLH 2.15% (1636/76,122), L VVC + BV (1.56%)& % L. =
FEYYTV + VVC +BV) 15 0.02% (17/76,122) (WLF 1).
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Figure 1. Composition ratio of different vaginitis infections among women in Hefei from 2014 to 2023
1.2014~2023 F & REMX LM RN EIRFE R R AIRLEL
3.2. FREERMFET S

VVC HIBATER H R AEAN R Z T A ) 22 5 AR Geit 2R (P <0.001). HZFIRKZE] VVC BITER (735108
6.2%F1 7.0%)3) 5 T HZ(5.0%)F%4Z5(6.1%) . WEKFEGIFITE, H VVC FHHEZ6.6%) 5 E m T HAZE
(5.5%) (2 =32.90,P < 0.01). i TV I BV FIk ! HAEAFZ=T5 0 TE i 22 7P > 0.05) (L% 1. K 2).

Table 1. Comparison of positive rates of vaginitis across different seasons

® 1. FRFVIAEXRAM R

= Bt W H(TV) FH(VVC) 1 (BV)
F(3~5) 16,688 89 (0.5%) 829 (5.0%) 1877 (11.2%)
H(6~8) 18,503 140 (0.8%) 1143 (6.2%) 2103 (11.4%)
FK(9~11) 17,636 105 (0.6%) 1237 (7.0%) 2014 (11.4%)
£(12~2) 15,853 106 (0.7%) 973 (6.1%) 1834 (11.6%)
P 7.70 63.407 0.86
P 0.053 <0.05 (0.000) 0.835

VE: VVC PRI Z(6.6%) 535 5 T HRLZE(5.5%), 2=32.90, P<0.01. TV: #EMERHEL, VVC: FMYIBIE R
2R BV: 4T MERIIE R .
3.3. FRIERBER S

ANFEFERE A R], =91 R I B PR 2 22 R A Siit 2= (33 P<0.01). TV 7E <20 % (1.4%)F1 40~49
2 (1.3%)Z R B R B S VVC TE < 20 & PR R 5 m(8.5%), HBEFEIGK 2 F @A
fr 4 P<0.001). BV 1 40~49 % Lot b H # 8 51(16.2%), E<20 % (11.1%)M1>50 % (14.7%) 2t Ak
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Figure 2. Trends of monthly average temperature and monthly average positive rates of different types of vaginitis in Hefei
from 2013 to 2023
2.2013~2023 FARBX B FH[BESTRILEPRER A TR REL

Table 2. Comparison of positive rates of vaginitis across different age groups

2. TRIFEARE R MRS

UEREE
AR % psenn
i H(TV) EH(VVC) B BV)
<20 % 1633 23 (1.4%) 156 (8.5%) 204 (11.1%)
20~29 % 25,419 123 (0.5%) 2085 (8.2%) 2719 (10.7%)
30~39 % 23,019 109 (0.5%) 1630 (7.1%) 2461 (10.7%)
40~49 % 12,262 155 (1.3%) 627 (5.1%) 1992 (16.2%)
>50 & 11,973 97 (0.8%) 215 (1.8%) 1765 (14.7%)
P 106.41 632.82 362.13
P <0.01 <0.01 <0.01

H: VVC B R BRI K B T RSB GEARRK P < 0.001). TV: WRMEFHER: VVC: MR ER LB E
BV: ARG ERIER .
3.4. FRiE# 5 HR-HPV Bhei Bt

75 8767 AT HR-HPV K Lotket, BV FHIEAL HR-HPV R%(06.7%) % E T BV B4l
(15.6%), Z7A G #E (P <0.001) (LI 3). ZHFERENAM PR IEFRER RS, 48R BV
JEYLE HR-HPV G (1307 & R 2 (OR = 1.697, 95% CI: 1.240~2.305, P < 0.001). TV fl VVC &4 5
HR-HPV JE&HTC 2.3 REK(P > 0.05) (L4 3).
3.5. HPV BRZEFE Logistic 547

Z K& logistic 045 R 2R, BV EYL(OR =1.697, CI=1.240~2.305)/& HR-HPV & JL ) /G5 K & (L
% 3).
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Figure 3. Comparison of HR-HPV infection rates across different vaginitis infection statuses
3. NERRER BFARZS TH) HR-HPV B3R ELAS

Table 3. HR-HPV infection rates across different vaginitis infection statuses and multivariate logistic regression analysis

3. TEIBAERBRFRSTH HR-HPV BERE K ZE & logistic B354

Mil HPV-(7353) HPV+ (1506)  BHEZR P OR fH 95% CI

v 0.13 1.581 (0.869~2.876)
- 8705 7239 1466 16.8%
+ 62 48 14 32.3%

vvVC 0.70 0.935 (0.662~1.321)
- 8502 7061 1441 16.8%
+ 265 226 39 21.9%

BV 0.000 1.697 (1.240~2.305)
- 7761 6550 1211 16.4%
+ 1006 737 269 21.4%

T RIEFIRSERIR G, BV AR HR-HPV AT AR . HR-HPV: mfa B A FLLE R RE; TV: Rk
BR; VVC: SNABIEMRLRERIR:; BV: R TERTER;

4. g
AW FLEE T A AR X B RO AR E] 76,122 9 PR R AR, #5IA T2 X [iE & (TV. VVC.

BV)HITRAT G A4S AE S 54EEY . 225 & HR-HPV ULk R . FERIL BV &8 WIS 2 288,
H5 HR-HPV JEAFAE ST o8Bk VVC 2R FIZ T RS R AR TV U 2 XGRS 7 A RFE .
4.1. MEMMAERNRITRFIFMERES HR-HPV BIXE

AWFFH BV HUSARBHTER N 14.10%, 5 E P HARHF RIRIE K] 15%~30%IEAFHRF, (H0E 5 T I 5
X 11 8.7% [14], 1X 0] G5 Hhudak . Az v SI 450 ST FE NBER R 22 57 5% . BV 7E 40 % UL b2 i R s
JoHIE 40~49 D, X 5ZM BN EIhRE TR . MEBER KB TR B8 kA 25 2 1l XU 18
NS —815]). EEFEENZ, <20 % MR BV 6 H R WA TR EKF(11.1%), BEAE R 7T i 12
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Bt 4%

NE AT NG BV KA GE EFH16], $&RZFRE BV SR T Re ST RN R A G, (AR
RICEMEATE L RE, TR BRI — R . AR ML ORI —& BV &Ys5 HR-HPV B2 7]
TEEGE 2 ERYIERBE(OR = 1.697, 95% CI: 1.240~2.305, P < 0.001), BV A4 HR-HPV J& % (26.7%)
BEET BV AML1(15.6%). 1IX— KB5S Gavrankapetanovic Z5[17] &% % I Meta 73 #T 45 R —%[6] 18],
H RTHE AR S, BV OIRES T r=id S A FLR AT i vk D B pH [E TR J= il S 2 il
MR, FIREN HPV RGNS SEAFAE QG S AF[19]. SRTT, 7 ZOmiR AR, AHIE T [l A W i
wit, EEBR BV 5 HR-HPV JRGLAERF & I (B U FEAE R R, T I R 07 ) ——BE vl g & BV 1Y
By HR-HPV B 5 &4, WAl e HR-HPV B Gs I HAH G B 300 A2 o 1 B A S T2 32 BV K
A, IRERHE 52 SRR AR B R 3R (AR AT O RHIE . BOIRASS)m[ 18] R, AW AL R BN 4 A0
SR IR UE 4 T AR R SRR, AR E TR BV FEVE @tE B AL HR-HPV ey, midkEEski@Eaif
T BV Kif kR HPV . A K 75 28 i AriE M A FI B 7T, e 45 fil VR A% N 32 J5 3 — B4R =& 2 [ I 7 0 & .

4.2. SMEARAIE R4S B R HI T 5 SR FHE

VVC MG FEIHBEENTNES, EKF6.6%)m THELEG.5%), BiAEE S B EERE
BB o) T B ARV R AR, S B —80[20]. EMRERERRE, AT 4ZE VVC HH
H(6.1%)IHFMETHEZE(5.0%), X IR e &35 N FEUR ISR E T & K& EEFEES
PETBESEAT AR TR A K. BHAEWFFAER I VVC MZEFT I Z R IR, B 7 AURAS, AFEZEANT
A 2B S AT 7 AR RT e A 1 S T TR R 26 2 e R B LRI [R 3K 2 — (201 ARTTT, B IR HEN 1 77
SEA M2 T BAT 9 BOE (2 N IRIR R A T i A Ee A ) i LABSIE , H BTV E iR R i A2 e

VVC 7E<20 % 1 20~29 SRt i R m, BEEFRIGKE TEES . X FRR e RS
FEIR LM ME IR KT e O — R 138 b BB SRR, MR 2 T B B AR KA e ) DA S AR v T A
RN B RSN B PIA RS A . (AT AR MEIEE KT AR L5
W, BIREREA RN, AR RS AKAE. 5 VVC BT ERER AR IEAN [, AR LB
VVC 5 HR-HPV &Y [HAFAEGE 50 AR5 B ARUINA VVC FIFR LR (pH < 4.5)F1 5 &6 G
WOE AT REXT HPV B HA ORER[21], AT T B IvESE A AT e 2R T VVC BHIEFE A & (265 1)L
AN, WEKBEARE . [HE, VVC 5 HR-HPV ({25 & A RERS IR 4516 .

4.3. M BREAH ST TR HHE

AHFEH TV FLEARBATEZEN 1.21%, SA65TH X HRGE R 1.0%AH1[22]. —DgIN A E 2ot TV &G
R RRLFRF] Meta /- HTR[22], TV BREREARF AR R ZREE: W TESFANG IR
15 12.16%, WEEHTIZEE N 8.01%, M@ L NFAUN 3.48%. AT ZONLREIEER 122 L
P, TV BHPEZR AT E N @ R 112 NBER A B X R A

TV 1£<20 % Fll 40~49 & Lok RPN H 2 i . X T7<20 2wl BRI S 3R m IR AT J 2
TV G 1) E B[R] T s 16], HEM W] RE5 VERE IR ARG, (HARHIE Fih = B PEAT AR, HoAHEL .
X T 40~49 % i, n] R B Aa 4 MESER KT ME N R S BN I IE R 4 . FLAT B> . pH THE
AR FE—IGEIT 155 HHI KA T FEFEWEER] TV RIXEEE 73 B @i 4 7o 21~22 %
M 48~51 %), AR IHIFR A —S, ZF TR TV (RS AR AL 7R 500 (v BRAR IR
PRAE R DA RGN, FORBERRAREE TV BYeh R4 7 EEEM23]. toh, —TErst
W E PRI Meta 20T 278 HR-HPV &S5 TV RIS L [24], SARWAEE 0 —5. (HAW
it TV FHEEREAL 62 BI(HR-HPV WA ), FEARED/NTRFERE AL, i —B R
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PRI .
4.4. FARERE

AHIFFE A B AR Oy [ T A T T 24T, T A B R AN GG JR A R — I R) SRR, TV S R 5 S
DA AN BEHEIT R R OG 2R [6] [18]0 BT TG A 2 BUOR S DX 35 (¥ A e 350 J8 DG A ME R R A B AR B, 7 T
MEVERE SN LASRAIE . FLIR, B FER BRI B e B IR IRAE B, AT s (MR AB 2 2 a0, B K
PEAT AR A NN A S BB TE M . M S ) BUAE SRAEFH S0 A B 1000 (A b JR s
FPEMHPIRES ) AEGRIRASEE, I SR 2 (1 DX 22 1T e 7] I 52 i 933 ¢ 19 R ZE R HR-HPV IR GUIRES, HIRK
TEAE IR I o th4h, HR-HPV KA AT HE K 23 B, R AR BV 555 HPV 245 (JLH 2 HPV16/18
G A)FRERSREE, PR T XIEIRE SUIRAN T FIRS, YENSAOBETE, 7 KB 2 T
TRERIR S B B B 2L tE, PTReAFAEE B m ey, BFFi s S & AR X T) % 4 [H 3 il 4
PEANBEAMER EE . &5, SUREER AR s XIBCPME, AR AESRECNMARZ TH 1) = N SR 5
FRAUE (= IR EE . S NS SIS A, BRI TR RN RS AH AR

45. IRBEXERE

G ERRIR, AU T8 7.6 ABIRFEAYEE, SRAGHE 7 EIEHIX 12 dtk =
T Hy DL RHIE 28 BOIRUAT 0 2 RHAIE S 5 HR-HPV ERGLOGHR, izt DX il PR S B M A 3L P A H sk it 1
LR AE . BT AR ORI RBAR A, B RSEE Xt BV BRI iR HR-HPV Jfi 2, X ASF 4R
B BRI Z31 (1 B T8 2% i AN TR D22 A 0 T3 SR

SE K
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