[bookmark: _GoBack]Table S1. Univariate logistic regression analysis of the overall group (40-65 years old) (P<0.1). 
	Characteristics
	
	No. 0f cases (%a)
	No. of HR-HPV+ (%b)
	χ2
	P-Value

	Age (years)
	40-44
	370(18.43)
	40(10.81)
	49.933 
	<0.001

	
	45-49
	521(25.95)
	70(13.44)
	
	

	
	50-54
	478(23.8)
	97(20.29)
	
	

	
	55-59
	276(13.75)
	60(21.74)
	
	

	
	60-65
	363(18.08)
	103(28.37)
	
	

	Profession
	Farmer
	1062(52.89)
	243(22.88)
	36.145 
	<0.001

	
	Individual business
	105(5.23)
	15(14.29)
	
	

	
	Public servant
	121(6.03)
	7(5.79)
	
	

	
	Worker
	155(7.72)
	18(11.61)
	
	

	
	Retired
	182(9.06)
	27(14.84)
	
	

	
	Others
	270(13.45)
	43(15.93)
	
	

	
	Unemployed
	104(5.18)
	16(15.38)
	
	

	
	Missing
	9(0.45)
	1(11.11)
	
	

	Educational level
	Below junior high school
	939(46.76)
	222(23.64)
	33.351 
	<0.001

	
	Junior high school and above
	1051(52.34)
	143(13.61)
	
	

	
	Missing
	18(0.90)
	13(27.78)
	
	

	Native place
	Lueyang
	1831(91.19)
	349(19.06)
	3.624 
	0.057 

	
	Others
	149(7.42)
	19(12.75)
	
	

	
	Missing
	28(1.39)
	2(7.14)
	
	

	Number of family members
	1-3
	943(46.96)
	155(16.44)
	4.703 
	0.030 

	
	≥4
	1049(52.24)
	212(20.21)
	
	

	
	Missing
	16(0.80)
	3(18.75)
	
	

	Personal annual income
	<10000 CNY
	458(22.81)
	96(20.96)
	4.830 
	0.028 

	
	≥10000 CNY
	1421(70.77)
	234(16.47)
	
	

	
	Missing
	129(6.42)
	40(31.01)
	
	

	Medical insurance type
	New rural cooperative medical care
	1236(61.55)
	270(21.84)
	24.922 
	<0.001

	
	Urban medical insurance
	516(25.7)
	65(12.60)
	
	

	
	Others
	102(5.08)
	11(10.78)
	
	

	
	Missing
	154(7.67)
	24(15.58)
	
	

	Living environment and living conditions
	Excellent or good
	1352(67.33)
	215(15.9)
	14.759 
	<0.001

	
	General or poor
	629(31.32)
	145(23.05)
	
	

	
	Missing
	27(1.34)
	10(37.04)
	
	

	Smoking
	Present or past
	28(1.39)
	11(35.48)
	8.214 
	0.004 

	
	Never
	1974(98.31)
	358(18.14)
	
	

	
	Missing
	6(0.30)
	1(16.67)
	
	

	History of lower reproductive tract disease
	No
	1407(70.07)
	238(16.92)
	7.139 
	0.008 

	
	Yes
	601(29.93)
	132(21.96)
	
	

	History of HPV vaccination
	Yes
	20(1.00)
	0(0.00)
	-
	0.037 
(Fisher)

	
	No
	1942(96.71)
	364(18.74)
	
	

	
	Missing
	46(2.29)
	6(13.04)
	
	

	Do you know about HPV?
	Yes
	488(24.3)
	66(13.52)
	9.981 
	0.002 

	
	No
	1503(74.85)
	299(19.89)
	
	

	
	Missing
	17(0.85)
	5(29.41)
	
	

	Menopausal
	Yes
	1103(54.93)
	251(22.76)
	31.752 
	<0.001

	
	No
	833(41.48)
	106(12.73)
	
	

	
	Missing
	72(3.59)
	13(18.06)
	
	

	Age of first marriage
	≤18
	86(4.28)
	29(33.72)
	14.016 
	<0.001

	
	>18
	1907(94.97)
	338(17.72)
	
	

	
	Missing
	15(0.75)
	3(20.00)
	
	

	Age of first sex
	≤18
	88(4.38)
	28(31.82)
	10.952 
	0.001 

	
	>18
	1902(94.72)
	339(17.82)
	
	

	
	Missing
	18(0.90)
	3(16.67)
	
	

	Age at first delivery
	≤18
	36(1.79)
	13(36.84)
	7.658 
	0.006 

	
	>18
	1942(96.81)
	351(17.26)
	
	

	
	Missing
	28(1.40)
	6(21.43)
	
	

	Number of pregnancy
	≤1
	340(16.93)
	25(7.35)
	34.805 
	<0.001

	
	2
	909(45.27)
	179(19.69)
	
	

	
	≥3
	743(37.00)
	163(21.94)
	
	

	
	Missing
	16(0.80)
	3(18.75)
	
	

	Number of deliveries
	≤1
	867(43.18)
	110(12.69)
	41.604 
	<0.001

	
	2
	924(46.02)
	197(21.32)
	
	

	
	≥3
	201(10.01)
	60(29.85)
	
	

	
	Missing
	16(0.80)
	3(18.75)
	
	

	Sexual status
	Yes
	1404(69.92)
	256(18.23)
	3.571 
	0.059 

	
	No
	377(18.77)
	85(22.55)
	
	

	
	Missing
	227(11.30)
	29(12.78)
	
	

	Condom
	Yes
	223(13.67)
	29(13.00)
	4.767 
	0.029 

	
	No
	1164(71.37)
	223(19.16)
	
	

	
	Missing
	244(14.96)
	33(13.52)
	
	

	Tubal ligation
	Yes
	315(19.31)
	97(30.79)
	43.693 
	<0.001

	
	No
	1072(65.73)
	155(14.46)
	
	

	
	Missing
	244(14.96)
	33(13.52)
	
	

	Other contraceptive methods
	Yes
	84(5.15)
	26(30.95)
	9.828 
	0.002 

	
	No
	1303(79.89)
	226(17.34)
	
	

	
	Missing
	244(14.96)
	33(13.52)
	
	

	Wash vulva before sex
	always
	756(46.35)
	105(13.89)
	16.124 
	<0.001

	
	Occasionally
	386(23.67)
	80(20.73)
	
	

	
	Never
	178(10.91)
	44(24.72)
	
	

	
	Missing
	311(19.07)
	56(18.01)
	
	

	Wash vulva after sex
	always
	769(47.15)
	106(13.78)
	19.696 
	<0.001

	
	Occasionally
	402(24.65)
	82(20.40)
	
	

	
	Never
	155(9.50)
	42(27.10)
	
	

	
	Missing
	305(18.70)
	55(18.03)
	
	

	Spouse or sexual partner information
	
	
	
	
	

	Educational level
	Below high school
	1177(59.93)
	257(21.84)
	29.905 
	<0.001

	
	High school and above
	690(35.13)
	81(11.74)
	
	

	
	Missing
	97(4.94)
	23(23.71)
	
	

	Employment status
	Unemployed
	128(6.52)
	225(19.53)
	383.675 
	<0.001

	
	Part-time employment
	138(7.03)
	18(13.04)
	
	

	
	Full-time employment
	536(27.29)
	67(12.50)
	
	

	
	Farmer
	555(28.26)
	134(24.14)
	
	

	
	Retired
	108(5.50)
	21(19.44)
	
	

	
	Others
	387(19.70)
	73(18.86)
	
	

	
	Missing
	112(5.70)
	23(20.54)
	
	


Table S2. Univariate logistic regression analysis of the perimenopausal group (40-59 years old) (P<0.1).
	Characteristics
	
	No. 0f cases (%a)
	No. of HR-HPV+ (%b)
	χ2
	P-Value

	Profession
	Farmer
	745(45.29)
	149(20)
	20.683 
	0.002 

	
	Individual business
	102(6.20)
	15(14.71)
	
	

	
	Public servant
	121(7.36)
	7(5.79)
	
	

	
	Worker
	155(9.42)
	18(11.61)
	
	

	
	Retired
	161(9.79)
	23(14.29)
	
	

	
	Others
	262(15.93)
	41(15.65)
	
	

	
	Unemployed
	94(5.71)
	14(14.89)
	
	

	
	Missing
	5(0.30)
	0(0.00)
	
	

	Educational level
	Below junior high school
	652(39.64)
	134(20.55)
	14.673 
	<0.001

	
	Junior high school and above
	984(59.82)
	132(13.41)
	
	

	
	Missing
	9(0.55)
	1(11.11)
	
	

	Native place
	Lueyang
	1486(90.33)
	252(16.96)
	3.408 
	0.065 

	
	Others
	138(8.39)
	15(10.87)
	
	

	
	Missing
	21(1.28)
	0(0.00)
	
	

	Number of family members
	1-3
	828(50.33)
	120(14.49)
	4.146 
	0.042 

	
	≥4
	807(49.06)
	147(18.22)
	
	

	
	Missing
	10(0.61)
	0(0.00)
	
	

	Personal annual income
	＜3000 CNY
	322(19.57)
	65(20.19)
	5.582 
	0.018 

	
	≥3000 CNY
	1238(75.26)
	183(14.78)
	
	

	
	Missing
	85(5.17)
	19(22.35)
	
	

	Medical insurance
	New rural cooperative medical care
	951(57.81)
	182(19.14)
	13.162 
	0.001 

	
	Urban medical insurance
	489(29.73)
	60(12.27)
	
	

	
	Others
	98(5.96)
	11(11.22)
	
	

	
	Missing
	107(6.50)
	14(13.08)
	
	

	Living environment and Living conditions
	Excellent or good
	1144(69.54)
	167(14.60)
	7.319 
	0.007 

	
	General or poor
	485(29.48)
	97(20.00)
	
	

	
	Missing
	16(0.97)
	3(18.75)
	
	

	Smoking
	Present or past
	18(1.09)
	6(33.33)
	-
	0.058
(Fisher)

	
	Never
	1625(98.78)
	261(16.06)
	
	

	
	Missing
	2(0.12)
	0(0.00)
	
	

	History of lower reproductive tract  disease
	No
	1143(69.48)
	164(14.35)
	9.765 
	0.002 

	
	Yes
	502(30.52)
	103(20.52)
	
	

	History of HPV vaccination
	Yes
	19(1.16)
	0(0.00)
	-
	0.058
(Fisher)

	
	No
	1593(96.84)
	262(16.45)
	
	

	
	Missing
	33(2.01)
	5(15.15)
	
	

	Do you know about HPV?
	Yes
	465(28.27)
	58(12.47)
	6.674 
	0.010 

	
	No
	1170(71.12)
	207(17.69)
	
	

	
	Missing
	10(0.61)
	2(20.00)
	
	

	Age of menarche
	＜12
	33(2.01)
	6(18.18)
	5.947 
	0.051 

	
	12-14
	1080(65.65)
	158(14.63)
	
	

	
	>14
	521(31.67)
	101(19.39)
	
	

	
	Missing
	11(0.67)
	2(18.18)
	
	

	Menopausal
	Yes
	752(45.71)
	150(19.95)
	14.898 
	<0.001

	
	No
	829(50.40)
	106(12.79)
	
	

	
	Missing
	64(3.89)
	11(17.19)
	
	

	Age of first marriage
	≤18
	55(3.34)
	15(27.27)
	5.105 
	0.024 

	
	>18
	1584(96.29)
	251(15.85)
	
	

	
	Missing
	6(0.36)
	1(16.67)
	
	

	Age of first sex
	≤18
	58(3.53)
	15(25.86)
	4.062 
	0.044 

	
	>18
	1577(95.87)
	251(15.92)
	
	

	
	Missing
	10(0.61)
	1(10.00)
	
	

	Age at first delivery
	≤18
	24(1.46)
	7(29.17)
	
	0.095 (Fisher)

	
	>18
	1603(97.45)
	258(16.09)
	
	

	
	Missing
	16(0.97)
	2(12.50)
	
	

	Number of pregnancy
	≤1
	321(19.51)
	22(6.85)
	26.122 
	<0.001

	
	2
	761(46.26)
	138(18.13)
	
	

	
	≥3
	555(33.74)
	106(19.10)
	
	

	
	Missing
	8(0.49)
	1(12.50)
	
	

	Number of deliveries
	0-1
	834(50.70)
	104(12.47)
	18.411 
	<0.001

	
	2
	716(43.53)
	142(19.83)
	
	

	
	≥3
	87(5.29)
	20(22.99)
	
	

	
	Missing
	8(0.49)
	1(12.50)
	
	

	Sexual status
	Yes
	1290(78.42)
	206(15.97)
	3.922 
	0.048 

	
	No
	220(13.37)
	47(21.36)
	
	

	
	Missing
	135(8.21)
	14(10.37)
	
	

	Tubal ligation
	Yes
	271(19.02)
	72(26.57)
	28.542 
	<0.001

	
	No
	1010(70.88)
	133(13.17)
	
	

	
	Missing
	144(10.11)
	15(10.42)
	
	

	Other contraceptive methods
	Yes
	73(5.12)
	19(26.03)
	5.787 
	0.016 

	
	No
	1208(84.77)
	186(15.40)
	
	

	
	Missing
	144(10.11)
	15(10.42)
	
	

	Wash vulva before sex
	always
	728(51.09)
	95(13.05)
	8.760 
	0.013 

	
	Occasionally
	346(24.28)
	60(17.34)
	
	

	
	Never
	152(10.67)
	33(21.71)
	
	

	
	Missing
	199(13.96)
	32(16.08)
	
	

	Wash vulva after sex
	always
	740(51.93)
	95(12.84)
	11.577 
	0.003 

	
	Occasionally
	360(25.26)
	62(17.22)
	
	

	
	Never
	131(9.19)
	31(23.66)
	
	

	
	Missing
	194(13.61)
	32(16.49)
	
	

	Spouse or sexual partner  information
	
	
	
	
	

	Educational level
	Below high school
	918(57.05)
	177(19.28)
	18.219 
	<0.001

	
	High school and above
	641(39.84)
	72(11.23)
	
	

	
	Missing
	50(3.11)
	10(20.00)
	
	

	Employment status
	Unemployed
	91(5.66)
	16(17.58)
	11.433 
	0.043 

	
	Part-time employment
	132(8.20)
	18(13.64)
	
	

	
	Full-time employment
	525(32.63)
	64(12.19)
	
	

	
	Farmer
	361(22.44)
	70(19.39)
	
	

	
	Retired
	71(4.41)
	14(19.72)
	
	

	
	Others
	369(22.93)
	67(18.16)
	
	

	
	Missing
	60(3.73)
	10(16.67)
	
	

	Smoking
	Present or past
	865(53.76)
	150(17.34)
	1056.773 
	<0.001

	
	Never
	691(42.95)
	97(14.04)
	
	

	
	Missing
	53(3.29)
	12(22.64)
	
	


Table S3. Univariate logistic regression analysis of the elderly group (60-65 years old) (P<0.1).
	Characteristics
	
	No. 0f cases (%a)
	No. of HR-HPV+ (%b)
	χ2
	P-Value

	Educational level
	Below junior high school
	287(79.06)
	88(30.66)
	5.471 
	0.019 

	
	Junior high school and above
	67(18.46)
	11(16.42)
	
	

	
	Missing
	9(2.48)
	4(44.44)
	
	

	Living environment and living Conditions
	Excellent or good
	208(57.3)
	48(23.08)
	4.513 
	0.034 

	
	General or poor
	144(39.67)
	48(33.33)
	
	

	
	Missing
	11(3.03)
	7(63.64)
	
	

	Age of menarche
	＜12
	2(0.55)
	1(50.00)
	5.508 
	0.064 

	
	12-14
	165(45.45)
	56(33.94)
	
	

	
	>14
	186(51.24)
	43(23.12)
	
	

	
	Missing
	10(2.75)
	3(30.00)
	
	

	Age of first marriage
	≤18
	31(8.54)
	14(45.16)
	4.608 
	0.032 

	
	>18
	323(88.98)
	87(26.93)
	
	

	
	Missing
	9(2.48)
	2(22.22)
	
	

	Age of first sex
	≤18
	30(8.26)
	13(43.33)
	3.566 
	0.059 

	
	>18
	325(89.53)
	88(27.08)
	
	

	
	Missing
	8(2.20)
	2(25.00)
	
	

	Sexual status
	Yes
	114(31.4)
	50(43.86)
	11.637 
	0.001 

	
	No
	157(43.25)
	38(24.20)
	
	

	
	Missing
	92(25.34)
	15(16.3)
	
	

	Contraceptive method: tubal ligation
	Yes
	44(21.36)
	25(56.82)
	4.746 
	0.029 

	
	No
	62(30.10)
	22(35.48)
	
	

	
	Missing
	100(48.54)
	18(18.00)
	
	

	Spouse or sexual partner information
	
	
	
	
	

	Educational level
	Below high school
	259(72.96)
	80(30.89)
	3.144 
	0.076 

	
	High school and above
	49(13.80)
	9(18.37)
	
	

	
	Missing
	49(13.80)
	13(27.66)
	
	



Table S4. Univariate logistic regression analysis of the overall group (40-65 years old) (P ≥ 0.10).
	Characteristics
	
	No. 0f cases (%a)
	No. of HR-HPV+ (%b)
	χ2
	P-Value

	BMI
	＜18.5
	33(1.64)
	4(12.12)
	0.898 
	0.638 

	
	18.5-23.9
	978(48.71)
	181(18.51)
	
	

	
	≥24
	967(48.16)
	180(18.61)
	
	

	
	Missing
	30(1.49)
	5(16.67)
	
	

	Ethnicity
	Han
	1975(98.36)
	366(18.53)
	-
	1.000
(Fisher)

	
	Others
	16(0.80)
	3(18.75)
	
	

	
	Missing
	17(0.85)
	1(5.88)
	
	

	Religion
	Yes
	31(1.54)
	7(22.58)
	0.372 
	0.542 

	
	No
	1950(97.11)
	357(18.31)
	
	

	
	Missing
	27(1.34)
	6(22.22)
	
	

	Annual household income
	＜30000 CYN
	1163(57.92)
	219(18.83)
	1.769 
	0.184 

	
	≥30000 CYN
	719(35.81)
	118(16.41)
	
	

	
	Missing
	126(6.27)
	33(26.19)
	
	

	Alcohol consumption
	Present or past
	65(3.24)
	15(23.08)
	0.956 
	0.328 

	
	Never
	1935(96.36)
	354(18.29)
	
	

	
	Missing
	8(0.40)
	1(12.50)
	
	

	History of pelvic infection
	No
	1483(73.85)
	267(18.00)
	0.673 
	0.412 

	
	Yes
	525(26.15)
	103(19.62)
	
	

	History of adenomyosis
	No
	1886(93.92)
	343(18.19)
	1.186 
	0.276 

	
	Yes
	122(6.08)
	27(22.13)
	
	

	History of endometriosis
	No
	2000(99.6)
	370(18.5)
	-
	0.365
(Fisher)

	
	Yes
	8(0.40)
	0(0.00)
	
	

	History of abnormal fallopian tubes
	No
	2003(99.75)
	370(18.47)
	-
	0.592
(Fisher)

	
	Yes
	5(0.25)
	0(0.00)
	
	

	History of ovarian abnormalities
	No
	1986(98.9)
	367(18.48)
	-
	0.783(Fisher)

	
	Yes
	22(1.10)
	3(13.64)
	
	

	History of annexitis
	No
	2000(99.6)
	368(18.4)
	-
	0.645
(Fisher)

	
	Yes
	8(0.40)
	2(25.00)
	
	

	History of uterine fibroids
	No
	1985(98.85)
	364(18.34)
	-
	0.413
(Fisher)

	
	Yes
	23(1.15)
	6(26.09)
	
	

	History Of Blood Transfusion And Donation
	Yes
	253(12.6)
	38(15.02)
	2.311 
	0.128 

	
	No
	1711(85.21)
	325(18.99)
	
	

	
	Missing
	44(2.19)
	7(15.91)
	
	

	Allergic history
	Yes
	237(11.8)
	38(16.03)
	1.097 
	0.295 

	
	No
	1740(86.65)
	328(18.85)
	
	

	
	Missing
	31(1.54)
	4(12.90)
	
	

	Regular Cervical Cancer Screening
	Yes
	488(24.30)
	80(16.39)
	1.864 
	0.172 

	
	No
	1493(74.35)
	286(19.16)
	
	

	
	Missing
	27(1.34)
	4(14.81)
	
	

	Regular gynecological
	Yes
	566(28.19)
	105(18.55)
	0.006 
	0.940 

	examinations
	No
	1262(62.85)
	236(18.7)
	
	

	
	Missing
	180(8.96)
	29(16.11)
	
	

	Age of menarche
	＜12
	35(1.74)
	7(20.00)
	3.102 
	0.212 

	
	12-14
	1245(62)
	214(17.19)
	
	

	
	>14
	707(35.21)
	144(20.37)
	
	

	
	Missing
	21(1.05)
	5(23.81)
	
	

	Age at menopause
	<50
	544(46.3)
	134(24.63)
	1.748 
	0.186 

	
	≥50
	541(46.04)
	115(21.26)
	
	

	
	Missing
	90(7.66)
	15(16.67)
	
	

	Delivery History
	Yes
	2006(99.90)
	370(18.44)
	-
	1.000
(Fisher)

	
	NO
	2(0.10)
	0(0.00)
	
	

	Number of abortions
	0
	1092(54.38)
	205(18.77)
	0.392 
	0.822 

	
	1
	542(26.99)
	95(17.53)
	
	

	
	≥2
	359(17.88)
	67(18.66)
	
	

	
	Missing
	15(0.75)
	3(20.00)
	
	

	Number of marriages
	≤1
	1923(95.77)
	358(18.62)
	0.221 
	0.638 

	
	≥2
	50(2.49)
	8(16.00)
	
	

	
	Missing
	35(1.74)
	4(11.43)
	
	

	Family history of cancer
	Yes
	166(8.27)
	34(20.48)
	0.492 
	0.483 

	
	No
	1822(90.74)
	333(18.28)
	
	

	
	Missing
	20(1.00)
	3(15.00)
	
	

	Family history of cervical cancer
	Yes
	63(3.14)
	13(20.63)
	0.204 
	0.651 

	
	No
	1925(95.87)
	354(18.39)
	
	

	
	Missing
	20(1.00)
	3(15.00)
	
	

	Number of sexual partners in a lifetime
	1
	1945(96.86)
	358(18.41)
	0.170 
	0.680 

	
	≥2
	38(1.89)
	6(15.79)
	
	

	
	Missing
	25(1.25)
	6(24.00)
	
	

	Frequency Of Sexual Activity
	Less Than Once A Month
	133(8.15)
	17(12.78)
	3.906 
	0.142 

	
	Once To Four Times A Month
	973(59.66)
	167(17.16)
	
	

	
	At Least 5 Times A Month
	194(11.89)
	24(12.37)
	
	

	
	Missing
	331(20.29)
	77(23.26)
	
	

	IUD
	Yes
	299(18.33)
	59(19.73)
	0.627 
	0.429 

	
	no
	1088(66.71)
	193(17.74)
	
	

	
	Missing
	244(14.96)
	33(13.52)
	
	

	OC
	Yes
	12(0.74)
	0(0.00)
	-
	0.139
(Fisher)

	
	No
	1375(84.3)
	252(18.33)
	
	

	
	Missing
	244(14.96)
	33(13.52)
	
	

	Bathing frequency
	At least once every 5 days
	1299(64.69)
	229(17.63)
	1.153 
	0.283 

	
	Once more than 5 days
	684(34.06)
	134(19.59)
	
	

	
	Missing
	25(1.25)
	7(28.00)
	
	

	Change underwear frequency
	Once every  1 - 3 days
	1635(81.42)
	289(17.68)
	1.128 
	0.288 

	           
	Once more than 3 days
	338(16.83)
	68(20.12)
	
	

	
	Missing
	35(1.74)
	13(37.14)
	
	

	spouse or sexual partner information
	
	
	
	
	

	spouse or sexual partner
	YES
	1964(97.81)
	361(18.38)
	0.123 
	0.726 

	
	NO
	44(2.19)
	9(20.45)
	
	

	Number of marriages
	≤1
	1826(92.97)
	331(18.13)
	0.259 
	0.611 

	
	≥2
	40(2.04)
	6(15.00)
	
	

	
	Missing
	98(4.99)
	24(24.49)
	
	

	History Of Circumcision
	Yes
	37(1.88)
	3(8.11)
	2.658 
	0.103 

	
	No
	1742(88.7)
	324(18.6)
	
	

	
	Missing
	185(9.42)
	34(18.38)
	
	

	Smoking
	Present Or Past
	1037(52.8)
	199(19.19)
	2.531 
	0.112 

	
	Never
	826(42.06)
	135(16.34)
	
	

	
	Missing
	101(5.14)
	27(26.73)
	
	

	Alcohol consumption
	Present or past
	958(48.78)
	164(17.12)
	1.050 
	0.306 

	
	Never
	908(46.23)
	172(18.94)
	
	

	
	Missing
	98(4.99)
	25(25.51)
	
	



Table S5. Univariate logistic regression analysis of the perimenopausal group (40-59 years old) (P ≥ 0.10).
	Characteristics
	
	No. 0f cases (%a)
	No. of HR-HPV+ (%b)
	χ2
	P-Value

	BMI
	＜18.5
	24(1.46)
	2（8.33)
	1.217 
	0.544 

	
	18.5-23.9
	830(50.46)
	134（16.14)
	
	

	
	≥24
	767(46.63)
	128（16.69)
	
	

	
	Missing
	24(1.46)
	3（12.50)
	
	

	Ethnicity
	Han
	1622(98.6)
	265（16.34)
	-
	1.000（Fisher）

	
	Others
	13(0.79)
	2（15.38)
	
	

	
	Missing
	10(0.61)
	0（0.00)
	
	

	Religion
	Yes
	19(1.16)
	5（26.32)
	-
	0.218（Fisher）

	
	No
	1610(97.87)
	260（16.15)
	
	

	
	Missing
	16(0.97)
	2（12.50)
	
	

	Annual household income
	＜30000 CYN
	906(55.08)
	148（16.34)
	0.255 
	0.613 

	
	≥30000 CYN
	650(39.51)
	100（15.38)
	
	

	
	Missing
	89(5.41)
	19（21.35)
	
	

	Alcohol consumption
	Present or past
	55(3.34)
	12（21.82)
	1.286 
	0.257 

	
	Never
	1586(96.41)
	255（16.08)
	
	

	
	Missing
	4(0.24)
	0（0.00)
	
	

	History of pelvic infection
	No
	1210(73.56)
	189（15.62)
	1.257 
	0.262 

	
	Yes
	435(26.44)
	78（17.93)
	
	

	History of adenomyosis
	No
	1537(93.43)
	245（15.94)
	1.457 
	0.228 

	
	Yes
	108(6.57)
	22（20.37)
	
	

	History of endometriosis
	No
	1639(99.64)
	267（16.29)
	-
	0.598
(Fisher)

	
	Yes
	6(0.36)
	0（0.00)
	
	

	History of abnormal fallopian tubes
	No
	1641(99.76)
	267（16.27)
	-
	1.000
(Fisher)

	
	Yes
	4(0.24)
	0（0.00)
	
	

	History of ovarian abnormalities
	No
	1627(98.91)
	266（16.35)
	-
	0.338
(Fisher)

	
	Yes
	18(1.09)
	1（5.56)
	
	

	History of annexitis
	No
	1638(99.57)
	265（16.18)
	-
	0.318
(Fisher)

	
	Yes
	7(0.43)
	2（28.57)
	
	

	History of uterine fibroids
	No
	1623(98.66)
	262（16.14)
	-
	0.384
(Fisher)

	
	Yes
	22(1.34)
	5（22.73)
	
	

	History of blood transfusion and donation
	Yes
	235(14.29)
	33（14.04)
	1.095 
	0.295 

	
	No
	1377(83.71)
	231（16.78)
	
	

	
	Missing
	33(2.01)
	3（9.09)
	
	

	Allergic history
	Yes
	193(11.73)
	29（15.03)
	0.315 
	0.575 

	
	No
	1432(87.05)
	238（16.62)
	
	

	
	Missing
	20(1.22)
	0（0.00)
	
	

	Regular cervical cancer screening
	Yes
	402(24.44)
	56（13.93)
	2.284 
	0.131 

	
	No
	1225(74.47)
	210（17.14)
	
	

	
	Missing
	18(1.09)
	1（5.56)
	
	

	Regular gynecological examinations
	Yes
	476(28.94)
	75（15.76)
	0.226 
	0.635 

	
	No
	1034(62.86)
	173（16.73)
	
	

	
	Missing
	135(8.21)
	19（14.07)
	
	

	Age at menopause
	<50
	393(48.16)
	86（21.88)
	1.741 
	0.187 

	
	≥50
	350(42.89)
	63（18.00)
	
	

	
	Missing
	73(8.95)
	12（16.44)
	
	

	Number of abortions
	0
	851(51.73)
	131（15.39)
	1.441 
	0.487 

	
	1
	470(28.57)
	77（16.38)
	
	

	
	≥2
	317(19.27)
	58（18.30)
	
	

	
	Missing
	7(0.43)
	1（14.29)
	
	

	Number of marriages
	≤1
	1573(95.62)
	260（16.53)
	0.833 
	0.361 

	
	≥2
	44(2.67)
	5（11.36)
	
	

	
	Missing
	28(1.70)
	2（7.14)
	
	

	Family history of cancer
	Yes
	148(9.00)
	27（18.24)
	0.461 
	0.497 

	
	No
	1486(90.33)
	239（16.08)
	
	

	
	Missing
	11(0.67)
	1（9.09)
	
	

	Family history of cervical cancer
	Yes
	57(3.47)
	12（21.05)
	0.988 
	0.320 

	
	No
	1577(95.87)
	254（16.11)
	
	

	
	Missing
	11(0.67)
	1（9.09)
	
	

	Number of sexual partners in a lifetime
	1
	1595(96.96)
	261（16.36)
	2.204 
	0.138 

	
	≥2
	31(1.88)
	2（6.45)
	
	

	
	Missing
	19(1.16)
	4（21.05)
	
	

	Frequency of sexual activity
	Less than once a month
	110（7.72)
	12（10.91)
	4.509 
	0.105 

	
	Once to four times a month
	938（65.82)
	154（16.42)
	
	

	
	At least 5 times a month
	189（13.26)
	22（11.64)
	
	

	
	Missing
	188（13.19)
	32（17.02)
	
	

	IUD
	Yes
	287（20.14)
	54（18.82)
	2.176 
	0.140 

	
	No
	994（69.75)
	151（15.19)
	
	

	
	Missing
	144（10.11)
	15（10.42)
	
	

	OC
	Yes
	12（0.84)
	0（0.00)
	-
	0.233
(Fisher)

	
	No
	1269（89.05)
	205（16.15)
	
	

	
	Missing
	144（10.11)
	15（10.42)
	
	

	Condom
	Yes
	215（15.09)
	27（12.56)
	2.281 
	0.131 

	
	No
	1066（74.81)
	178（16.7)
	
	

	
	Missing
	144（10.11)
	15（10.42)
	
	

	Bathing frequency
	At least once every 5 days
	1112(67.6)
	173（15.56)
	1.187 
	0.276 

	
	Once more than 5 days
	520(31.61)
	92（17.69)
	
	

	
	Missing
	13(0.79)
	2（15.38)
	
	

	Change underwear frequency
	Once every  1 to 3 days
	1439(87.48)
	229（15.91)
	0.127 
	0.722 

	
	Once more than 3 days
	183(11.12)
	31（16.94)
	
	

	
	Missing
	23(1.40)
	7（30.43)
	
	

	Spouse or sexual partner information
	
	
	
	
	

	Spouse or sexual partner
	Yes
	1609(97.81)
	259（16.10)
	0.972 
	0.324 

	
	No
	36(2.19)
	8（22.22)
	
	

	Number of marriages
	≤1
	1525（94.78)
	245（16.07)
	0.374 
	0.541 

	
	≥2
	33（2.05)
	4（12.12)
	
	

	
	Missing
	51（3.17)
	10（19.61)
	
	

	History of circumcision
	Yes
	32（1.99)
	2（6.25)
	2.404 
	0.121 

	
	No
	1463（90.93)
	241（16.47)
	
	

	
	Missing
	114（7.09)
	16（14.04)
	
	

	Alcohol consumption
	Present or past
	838（52.08)
	131（15.63)
	0.156 
	0.693 

	
	Never
	721（44.81)
	118（16.37)
	
	

	
	Missing
	50（3.11)
	10（20.00)
	
	




Table S6. Univariate logistic regression analysis of the elderly group (60-65 years old) (P ≥ 0.10).
	Characteristics
	
	No. 0f cases (%a)
	No. of HR-HPV+ (%b)
	χ2
	P-Value

	BMI
	＜18.5
	9(2.48)
	2(22.22)
	1.557 
	0.459 

	
	18.5-23.9
	148(40.77)
	47(31.76)
	
	

	
	≥24
	200(55.1)
	52(26.00)
	
	

	
	Missing
	6(1.65)
	2(33.33)
	
	

	Profession
	Farmer
	317(87.33)
	94(29.65)
	-
	0.759（Fisher）

	
	Individual business
	3(0.83)
	0(0.00)
	
	

	
	Public servant
	0(0.00)
	0(0.00)
	
	

	
	Worker
	0(0.00)
	0(0.00)
	
	

	
	Retired
	21(5.79)
	4(19.05)
	
	

	
	Others
	8(2.20)
	2(25.00)
	
	

	
	Unemployed
	10(2.75)
	2(20.00)
	
	

	
	Missing
	4(1.10)
	1(25.00)
	
	

	Native place
	Lueyang
	345(95.04)
	97(28.12)
	-
	0.514
(Fisher)

	
	Others
	11(3.03)
	4(36.36)
	
	

	
	Missing
	7(1.93)
	2(28.57)
	
	

	Ethnicity
	Han
	353(97.25)
	101(28.61)
	-
	1.000
(Fisher)

	
	Others
	3(0.83)
	1(33.33)
	
	

	
	Missing
	7(1.93)
	1(14.29)
	
	

	Religion
	Yes
	12(3.31)
	2(16.67)
	-
	0.521
(Fisher)

	
	No
	340(93.66)
	97(16.67)
	
	

	
	Missing
	11(3.03)
	4(36.36)
	
	

	Number of family members
	1-3
	115(31.68)
	35(30.43)
	0.482 
	0.482 

	
	≥4
	242(66.67)
	65(26.86)
	
	

	
	Missing
	6(1.65)
	3(50.00)
	
	

	Personal annual income
	＜3000CYN
	136(37.47)
	31(22.79)
	1.052 
	0.305 

	
	≥3000 CYN
	183(50.41)
	51(27.87)
	
	

	
	Missing
	44(12.12)
	21(47.73)
	
	

	Annual household income
	＜30000 CYN
	257(70.80)
	71(27.63)
	0.065 
	0.799 

	
	≥30000 CYN
	69(19.01)
	18(26.09)
	
	

	
	Missing
	37(10.19)
	14(37.84)
	
	

	Medical insurance
	New rural cooperative medical care
	285(78.51)
	88(30.88)
	-
	0.243
(Fisher)

	
	Urban medical insurance
	27(7.44)
	5(18.52)
	
	

	
	Others
	4(1.10)
	0(0.00)
	
	

	
	Missing
	47(12.95)
	10(21.28)
	
	

	Smoking
	Present or past
	10(2.75)
	5(50.00)
	-
	0.155
(Fisher)

	
	Never
	349(96.14)
	97(27.79)
	
	

	
	Missing
	4(1.10)
	1(25.00)
	
	

	Alcohol consumption
	Present or past
	10(2.75)
	3(30.00)
	-
	1.000
(Fisher)

	
	Never
	349(96.14)
	99(28.37)
	
	

	
	Missing
	4(1.10)
	1(25.00)
	
	

	History of pelvic infection
	No
	273(75.21)
	78(28.57)
	0.021 
	0.885 

	
	Yes
	90(24.79)
	25(27.78)
	
	

	History of adenomyosis
	No
	349(96.14)
	98(28.08)
	0.386 
	0.534 

	
	Yes
	14(3.86)
	5(35.71)
	
	

	History of endometriosis
	No
	361(99.45)
	103(28.53)
	-
	1.000
(Fisher)

	
	Yes
	2(0.55)
	0(0.00)
	
	

	History of abnormal fallopian tubes
	No
	362(99.72)
	103(28.45)
	-
	1.000
(Fisher)

	
	Yes
	1(0.28)
	0(0.00)
	
	

	History of ovarian abnormalities
	No
	359(98.9)
	101(28.13)
	-
	0.319
(Fisher)

	
	Yes
	4(1.10)
	2(50.00)
	
	

	History of lower reproductive tract disease
	No
	264(72.73)
	74(28.03)
	0.057 
	0.812 

	
	Yes
	99(27.27)
	29(29.29)
	
	

	History of annexitis
	No
	362(99.72)
	103(28.45)
	-
	1.000
(Fisher)

	
	Yes
	1(0.28)
	0(0.00)
	
	

	History of uterine fibroids
	No
	362(99.72)
	102(28.18)
	-
	0.284
(Fisher)

	
	Yes
	1(0.28)
	1(100.00)
	
	

	History of blood transfusion and donation
	Yes
	18(4.96)
	5(27.78)
	0.001 
	0.973 

	
	No
	334(92.01)
	94(28.14)
	
	

	
	Missing
	11(3.03)
	4(36.36)
	
	

	Allergic history
	Yes
	44(12.12)
	9(20.45)
	1.464 
	0.226 

	
	No
	308(84.85)
	90(29.22)
	
	

	
	Missing
	11(3.03)
	4(36.36)
	
	

	Regular Cervical Cancer Screening
	Yes
	86(23.69)
	24(27.91)
	0.007 
	0.936 

	
	No
	268(73.83)
	76(28.36)
	
	

	
	Missing
	9(2.48)
	3(33.33)
	
	

	Regular gynecological examinations
	Yes
	90(24.79)
	30(33.33)
	1.014 
	0.314 

	
	No
	228(62.81)
	63(27.63)
	
	

	
	Missing
	45(12.4)
	10(22.22)
	
	

	History of HPV Vaccination
	Yes
	1(0.28)
	0(0.00)
	-
	1.000
(Fisher)

	
	No
	349(96.14)
	102(29.23)
	
	

	
	Missing
	13(3.58)
	1(7.69)
	
	

	Do you know about HPV?
	Yes
	23(6.34)
	8(34.78)
	0.545 
	0.460 

	
	No
	333(91.74)
	92(27.63)
	
	

	
	Missing
	7(1.93)
	3(42.86)
	
	

	Menopausal
	Yes
	351(96.69)
	101(28.77)
	-
	0.581
(Fisher)

	
	No
	4(1.10)
	0(0.00)
	
	

	
	Missing
	8(2.20)
	2(25.00)
	
	

	Age at menopause
	<50
	151(42.06)
	48(31.79)
	0.849 
	0.357 

	
	≥50
	191(53.2)
	52(27.23)
	
	

	
	Missing
	17(4.74)
	3(17.65)
	
	

	Number of pregnancy
	≤1
	19(5.23)
	3(15.79)
	1.859 
	0.395 

	
	2
	148(40.77)
	41(27.70)
	
	

	
	≥3
	188(51.79)
	57(30.32)
	
	

	
	Missing
	8(2.20)
	2(25.00)
	
	

	Number of abortions
	0
	241(66.39)
	74(30.71)
	2.040 
	0.361 

	
	
	
	
	
	

	
	1
	72(19.83)
	18(25.00)
	
	

	
	≥2
	42(11.57)
	9(21.43)
	
	

	
	Missing
	8(2.20)
	2(25.00)
	
	

	Number of marriages
	≤1
	350(96.42)
	98(28.00)
	-
	0.358
(Fisher)

	
	≥2
	6(1.65)
	3(50.00)
	
	

	
	Missing
	7(1.93)
	2(28.57)
	
	

	Family history of cancer
	Yes
	18(4.96)
	7(38.89)
	0.998 
	0.318 

	
	No
	336(92.56)
	94(27.98)
	
	

	
	Missing
	9(2.48)
	2(22.22)
	
	

	Family history of cervical cancer
	Yes
	6(1.65)
	1(16.67)
	-
	0.679
(Fisher)

	
	No
	348(95.87)
	100(28.74)
	
	

	
	Missing
	9(2.48)
	2(22.22)
	
	

	Age At First Delivery
	≤18
	12(3.31)
	6(50.00)
	-
	0.105
(Fisher)

	
	>18
	339(93.39)
	93(27.43)
	
	

	
	Missing
	12(3.31)
	4(33.33)
	
	

	Number Of Deliveries
	0-1
	33(9.09)
	6(18.18)
	4.589 
	0.101 

	
	2
	208(57.30)
	55(26.44)
	
	

	
	≥3
	114(31.40)
	40(35.09)
	
	

	
	Missing
	8(2.20)
	2(25.00)
	
	

	Number of sexual partners in a lifetime
	1
	350(96.42)
	97(27.71)
	-
	0.103
(Fisher)

	
	≥2
	7(1.93)
	4(57.14)
	
	

	
	Missing
	6(1.65)
	2(33.33)
	
	

	Frequency of sexual activity
	Less than once a month
	23(11.17)
	5(21.74)
	-
	0.490
(Fisher)

	
	Once to four times a month
	35(16.99)
	13(37.14)
	
	

	
	At least 5 times a month
	5(2.43)
	2(40.00)
	
	

	
	Missing
	143(69.42)
	45(31.47)
	
	

	Condom
	Yes
	8(3.88)
	2(25.00)
	-
	0.296
(Fisher)

	
	No
	98(47.57)
	45(45.92)
	
	

	
	Missing
	100(48.54)
	18(18.00)
	
	

	IUD
	Yes
	12(5.83)
	5(41.67)
	0.039 
	0.843 

	
	No
	94(45.63)
	42(44.68)
	
	

	
	Missing
	100(48.54)
	18(18.00)
	
	

	Other contraceptive methods
	Yes
	11(5.34)
	7(63.64)
	-
	0.210
(Fisher)

	
	No
	95(46.12)
	40(42.11)
	
	

	
	Missing
	100(48.54)
	18(18.00)
	
	

	Wash vulva before sex
	Always
	28(13.59)
	10(35.71)
	1.392 
	0.499 

	
	Occasionally
	40(19.42)
	20(50.00)
	
	

	
	Never
	26(12.62)
	11(42.31)
	
	

	
	Missing
	112(54.37)
	24(21.43)
	
	

	Wash vulva after sex
	Always
	29(14.08)
	11(37.93)
	0.687 
	0.709 

	
	Occasionally
	42(20.39)
	20(47.62)
	
	

	
	Never
	24(11.65)
	11(45.83)
	
	

	
	Missing
	111(53.88)
	23(20.72)
	
	

	Bathing frequency
	At least once every 5 days
	187(51.52)
	56(29.95)
	0.817 
	0.366 

	
	Once more than 5 days
	164(45.18)
	42(25.61)
	
	

	
	Missing
	12(3.31)
	5(41.67)
	
	

	Change underwear frequency
	Once every  1 - 3 days
	196(53.99)
	60(30.61)
	1.967 
	0.161 

	
	Once more than 3 days
	155(42.70)
	37(23.87)
	
	

	
	Missing
	12(3.31)
	6(50.00)
	
	

	Spouse or sexual partner information
	
	
	
	
	

	Spouse or sexual partner
	Yes
	355(97.80)
	102(28.73)
	-
	0.449
(Fisher)

	
	No
	8(17.78)
	1(12.50)
	
	

	Employment status
	Unemployed
	37(10.42)
	9(24.32)
	-
	0.310
(Fisher)

	
	Part-time employment
	6(1.69)
	0(0.00)
	
	

	
	Full-time employment
	11(3.10)
	3(27.27)
	
	

	
	Farmer
	194(54.65)
	64(32.99)
	
	

	
	Retired
	37(10.42)
	7(18.92)
	
	

	
	Others
	18(5.07)
	6(33.33)
	
	

	
	Missing
	52(14.65)
	13(25.00)
	
	

	Number of marriages
	≤1
	301(84.79)
	86(28.57)
	-
	1.000
(Fisher)

	
	≥2
	7(1.97)
	2(28.57)
	
	

	
	Missing
	47(13.24)
	14(29.79)
	
	

	History of circumcision
	Yes
	5(1.41)
	1(20.00)
	-
	1.000
(Fisher)

	
	No
	279(78.59)
	83(29.75)
	
	

	
	Missing
	71(20.00)
	18(25.35)
	
	

	Smoking
	Present or past
	172(48.45)
	49(28.49)
	-
	1.000
(Fisher)

	
	Never
	135(38.03)
	38(28.15)
	
	

	
	Missing
	48(13.52)
	15(31.25)
	
	

	Alcohol consumption
	Present or past
	120(33.8)
	33(27.5)
	0.068 
	0.794 

	
	Never
	187(52.68)
	54(28.88)
	
	

	
	Missing
	48(13.52)
	15(31.25)
	
	


Table S7. Results of multivariate logistic regression analysis on factors influencing HR-HPV infection in the three groups without multiple imputation.
	Characteristics
	
	SE
	P-Value
	OR(95% CI)

	The overall group

	Number of pregnancy
	
	-
	0.020
	-

	
	≤1
	-
	-
	1（Reference）

	
	2
	0.266
	0.006
	2.07 [1.23-3.49]

	
	≥3
	0.27
	0.009
	2.02[1.19-3.44]

	History of lower reproductive tract disease (inflammation, intraepithelial neoplasia, and Condyloma acuminate of the cervix, vaginal wall, and vulva)
	No
	-
	-
	1（Reference）

	
	Yes
	0.15
	0.036
	1.37[1.02-1.84]

	Contraceptive method: tubal ligation
	Yes
	-
	-
	1（Reference）

	
	No
	0.2
	0.002
	0.53[0.36-0.79]

	Other contraceptive methods
	Yes
	-
	-
	1（Reference）

	
	No
	0.343
	0.046
	0.51[0.26-0.99]

	Wash vulva before sex
	
	-
	0.036
	-

	
	Frequently
	-
	-
	1（Reference）

	
	Occasionally
	0.196
	0.234
	1.26[0.86-1.85]

	
	Never
	0.249
	0.011
	1.89[1.16-3.07]

	The perimenopausal group

	Number of pregnancy
	
	-
	0.033

	-

	
	≤1
	-
	-
	1（Reference）

	
	2
	0.302
	<0.01
	2.18[1.21-3.95]

	
	≥3
	0.31
	0.02
	2.05[1.12-3.77]

	Contraceptive method: tubal ligation
	Yes
	-
	-
	1（Reference）

	
	No
	0.18
	<0.001
	0.49[0.35-0.70]

	The elderly group

	Educational level 
	Below junior high school
	-
	-
	1（Reference）

	
	Junior high school and above
	0.44
	0.037
	0.40[0.17-0.95]

	Sexual status
	Yes
	-
	-
	1（Reference）

	
	No
	0.399
	<0.001
	0.27[0.13-0.60]






Table S8. Multiple interpolation methods for three groups.
	Age groups
	Seed
	Number of imputations
	Cronbach alpha coefficient
	χ2 (Hosmer-Lemeshow test)
	P-Value
	Correct prediction rate(%)

	40-65
	20 000 000
	5
	0.416
	13.313
	0.102
	81.8

	40-59
	200 000 000
	5
	0.313
	12.299
	0.138
	83.8

	60-65
	20 000 000
	5
	0.253
	3.174
	0.787
	72.7




