Methods
GBTM model
Model selection prioritized: (1) optimal absolute Bayesian information criterion (BIC) values; (2) average posterior probability of assignment (APPA) >70%; and (3) minimal discrepancy between estimated group proportions (EGP) and assigned group proportions (AGP). A two-stage approach determined trajectory specifications: first, models testing one to five groups identified the optimal group count; second, polynomial forms (cubic for infection status using logit link; quadratic for type-specific counts using zero-inflated Poisson link) were evaluated against the criteria. All analyses were conducted using the “Traj” command in STATA. 
Results 
3.6 Trajectories of HPV infection and infection type
The exploratory process of the three different trajectory types was shown in S-Table 3. The APPAs of trajectories were both larger than 0.70. And EGPs in each trajectory were approximately equal to the corresponding AGPs (S-Table 4). 



[bookmark: OLE_LINK7]S Table 1 Schematic Table of Specific Changes in HPV Classification
	Classification number
	N
	HPV screening rounds

	
	
	a The first to fifth rounds 

	1
	18445
	-
	-
	-
	-
	-

	2
	383
	-
	-
	-
	-
	+

	3
	97
	-
	-
	-
	+
	+

	4
	31
	-
	-
	+
	+
	+

	5
	20
	-
	+
	+
	+
	+

	6
	19
	+
	+
	+
	+
	+

	7
	565
	+
	-
	-
	-
	-

	8
	291
	-
	+
	-
	-
	-

	9
	239
	-
	-
	+
	-
	-

	10
	224
	-
	-
	-
	+
	-

	11
	141
	+
	+
	-
	-
	-

	12
	56
	-
	+
	+
	-
	-

	13
	45
	-
	-
	+
	+
	-

	14
	46
	+
	+
	+
	-
	-

	15
	13
	-
	+
	+
	+
	-

	16
	17
	+
	+
	+
	+
	-

	17
	25
	+
	-
	+
	-
	-

	18
	5
	+
	-
	+
	+
	-

	19
	4
	+
	-
	+
	+
	+

	20
	7
	-
	+
	-
	+
	+

	21
	13
	-
	+
	-
	+
	-

	22
	9
	+
	+
	-
	+
	-

	23
	4
	+
	+
	-
	+
	+

	24
	21
	-
	-
	+
	-
	+

	25
	8
	-
	+
	+
	-
	+

	26
	4
	+
	+
	+
	-
	+

	27
	9
	+
	-
	+
	-
	+

	28
	10
	+
	-
	-
	+
	-

	29
	7
	+
	-
	-
	+
	+

	30
	23
	-
	+
	-
	-
	+

	31
	6
	+
	+
	-
	-
	+

	32
	30
	+
	-
	-
	-
	+

	
	
	b The first to fourth rounds 
	　

	1
	18828
	-
	-
	-
	-
	　

	2
	321
	-
	-
	-
	+
	　

	3
	76
	-
	-
	+
	+
	　

	4
	33
	-
	+
	+
	+
	　

	5
	36
	+
	+
	+
	+
	　

	6
	595
	+
	-
	-
	-
	　

	7
	314
	-
	+
	-
	-
	　

	8
	260
	-
	-
	+
	-
	　

	9
	147
	+
	+
	-
	-
	　

	10
	64
	-
	+
	+
	-
	　

	11
	50
	+
	+
	+
	-
	　

	12
	34
	+
	-
	+
	-
	　

	13
	20
	+
	-
	+
	+
	　

	14
	9
	-
	+
	-
	+
	　

	15
	13
	+
	+
	-
	+
	　

	16
	17
	+
	-
	-
	+
	　


Abbreviation: HPV, Human papillomavirus; N, Number of participants
Note: a During the first to fifth rounds, for HPV infection status 1: no infection, including classification number 1; one infection, including classification number 2, 7-10; two or more infections, including classification number 3-6, 11-32; for HPV infection status 2: sustained infection-free, including classification number 1; a single transient infection, including classification number 2, 7-10; persistent infection, including classification number 3-6, 11-16; reinfection, including classification number 17-32; for HPV infection status 3: sustained infection-free, including classification number 1; unsolved infection, including classification number 2-6; cleared infection with no recurrence, including classification number 7-16; reinfection including classification number 17-32
b During the first to fourth rounds, for HPV infection status 1: no infection, including classification number 1; positive once, including classification number 2, 6-8; positive twice or more, including classification number 3-5, 9-16; for HPV infection status 2: sustained infection-free, including classification number 1; a single transient infection, including classification number 2, 6-8; persistent positive, including classification number 3-5, 9-11; re-positive, including classification number 12-16; for HPV infection status 3: sustained infection-free, including classification number 1; unsolved infection, including classification number 2-5; cleared infection with no recurrence, including classification number 6-11; reinfection including classification number 12-16

S Table 2 The median times to HPV clearance without recurrence or reinfection in the total population and subgroups
	Outcomes
	Subgroups
	Survival time (years)

	
	
	N
	Median (95%CI)

	
	
	Total
	Group
	Total
	Group

	Cleared infection with no recurrence
	HPV infection type
	HPV 16 or 18 
	2187
	409
	1.98 (1.96, 2.00)
	1.98 (1.92, 2.02)

	
	
	Other types 
	
	1778
	
	1.98 (1.96, 2.00)

	
	Coinfection
	No
	
	1865
	
	1.95 (1.93, 1.97)

	
	
	Yes
	
	322
	
	2.53 (2.19, 2.97)

	Reinfection
	HPV infection type
	HPV 16 or 18 
	185
	35
	4.26 (4.16, 4.52)
	4.24 (4.07, 4.56)

	
	
	Other types 
	
	150
	
	4.30 (4.16, 5.48)

	
	Coinfection
	No
	
	148
	
	4.33 (4.17, 5.49)

	
	
	Yes
	
	37
	
	4.16 (4.02, 4.52)


Abbreviation: HPV, Human papillomavirus; N, Number of participants; CI, Confidence interval



S Table 3 The exploration of two HPV infection trajectories
	Number of groups
	BIC

	
	HPV infection
	HPV infection type

	1
	-14725.07 
	-4051.86 

	2
	-13599.16 
	-4036.40 

	3
	-13441.22 
	-3947.68 

	4
	-13429.04 
	-3940.52 

	5
	-13454.57 
	-3947.33 

	Model
	Logit
	Zero-inflated Poisson

	Final polynomial type 
	1 1 1 2
	2 1 2 2

	Final BIC
	-13410.93
	-3938.69


[bookmark: OLE_LINK6]Abbreviation: BIC, Bayesian information criterion; HPV, Human papillomavirus


[bookmark: OLE_LINK36]S Table 4 The evaluation indexes for two HPV infection trajectories
	Trajectories
	Group
	APPA
	EGP (%)
	AGP (%)

	HPV infection status
	1
	0.93
	3.3
	1.7

	
	2
	0.94
	87.25
	92.67

	
	3
	0.72
	0.4
	0.46

	
	4
	0.85
	9.06
	5.18

	HPV infection type
	1
	0.82
	25.01
	28.96

	
	2
	0.92
	34.24
	26.27

	
	3
	0.81
	3.61
	4.48

	
	4
	0.9
	37.14
	40.3


Abbreviation: HPV, Human papillomavirus; APPA, the average posterior probability of assignments; EGP, the estimated group proportions; AGP, the assigned group proportions



The number of individuals participated in Wuxi’s cervical cancer screening each year from 2013 to 2022 is as follows:
[bookmark: OLE_LINK18]2013=192,620; 2014=124,084; 2015=144,322; 2016=104,988; 2017=139,736; 2018=87,703; 2019=180,038; 2020=100,735; 2021=149,115; 2022=143,728
Check the ID number and delete the sample with incorrect ID number
Number of participants in each year: 2013=121,075; 2014=102,473; 2015=127,330; 2016=92,157; 2017=122,919; 2018=82,400; 2019=166,561; 2020=99,225; 2021=146,737; 2022=141,993
HPV screening was conducted biennially
Subjects in the first round (2013-2014) = 197,720
Subjects in the second round (2015-2016) = 192,385
Subjects in the third round (2017-2018) = 184,002
Subjects in the fourth round (2019-2020) = 239,808
Subjects in the fifth round (2021-2022) = 269,829


Final horizontal merged HPV sample (N=20,817) 
Horizontal merging, retain individuals who have participated in all five rounds of HPV screening

S Figure 1 The flow chart of screening HPV data
Note: The numbers in the figure represent participant counts

