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Objectives: We aimed to estimate the genotypes distribution of persistent human papillomavirus (HPV)
infection in female worldwide, and provided a scientific basis for the prevention strategies of cervical
cancer and the development of HPV vaccines.

Methods: Both English and Chinese databases were researched from the inception to July 2023. The
pooled persistent HPV infection prevalence was calculated using a random effects model. The subgroup
analysis was performed to explore the heterogeneity. Literature bias was evaluated using funnel plot and
Egger’s test.

Results: Twenty-eight literatures with 27335 participants were included. The pooled prevalence of
persistent HPV infection was 29.37% (95%CI=24.05%~35.31%), and the genotypes with the persistent
infection prevalence was HPV16 (35.01%), HPV52 (28.19%), HPV58 (27.06%), HPV18 (25.99%), HPV33
(24.37%), HPV31 (23.35%), HPV59 (21.87%), HPV39 (19.54 %), HPV68 (16.61 %) and HPV45 (15.05%).
The prevalence of multiple and single HPV persistent infection were 48.66% and 36.71%, respectively;
The prevalence of persistent HPV infection in different age groups(< 30, 30 ~ 39 , 40 ~ 49, > 50) were
29.83%, 28.39%, 22.24% and 30.22%, respectively. The follow-up time was significantly associated with
heterogeneity by subgroup analysis (p<0.05), and the prevalence of persistent infections decreased with
longer follow-up time.

Conclusions: Multiple infections were more likely to occur persistent HPV infection than single infection.
In addition to HPV vaccination, we should emphasize the follow-up management for women under 30 and
over 50 years old, women with high-risk HPV infections (HPV59, 39, 68) and multiple infections.
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13 Abstract

14 Objectives: We aimed to estimate the genotypes distribution of persistent human 

15 papillomavirus (HPV) infection in female worldwide, and provided a scientific basis for the 

16 prevention strategies of cervical cancer and the development of HPV vaccines.

17 Methods: Both English and Chinese databases were researched from the inception to July 

18 2023. The pooled persistent HPV infection prevalence was calculated using a random effects 

19 model. The subgroup analysis was performed to explore the heterogeneity. Literature bias was 

20 evaluated using funnel plot and Egger’s test. 

21 Results: Twenty-eight literatures with 27335 participants were included. The pooled 

22 prevalence of persistent HPV infection was 29.37% (95%CI=24.05%~35.31%), and the 

23 genotypes with the persistent infection prevalence were HPV16 (35.01%), HPV52 (28.19%), 

24 HPV58 (27.06%), HPV18 (25.99%), HPV33 (24.37%), HPV31 (23.35%), HPV59 (21.87%), 

25 HPV39 (19.54%), HPV68 (16.61%) and HPV45 (15.05%).The prevalence of multiple and 

26 single HPV persistent infection were 48.66% and 36.71%, respectively; The prevalence of  

27 persistent HPV infection in different age groups(< 30, 30 ~ 39 , 40 ~ 49, > 50) were 29.83%, 

28 28.39%, 22.24% and 30.22%, respectively. The follow-up time was significantly associated 

29 with heterogeneity by subgroup analysis (P<0.05), and the prevalence of persistent infections 

30 decreased with longer follow-up time. 

31 Conclusions: Multiple infections were more likely to occur persistent HPV infection than 

32 single infection. In addition to HPV vaccination, we should emphasize the follow-up 

33 management for women under 30 and over 50 years old, those with high-risk HPV infections 

34 (HPV59, 39, 68) and multiple infections.
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37 Introduction

38 Cervical cancer (CC) is a common malignant tumor, and ranks the fourth in the incidence 

39 of female malignant tumors in the world [1]. It is the only cancer with definite etiology that 

40 can be controlled if treated in early stage. Persistent high risk-human papillomavirus (HR-

41 HPV) infection is the main cause of the development of CC [2]. HR-HPV infection is common, 

42 especially in sexually active young women, but most infections are transient, spontaneous, and 

43 have no clinical symptom. However, 10% of women have persistent HR-HPV infection and 

44 are at risk of CC and its precursors [3]. 

45 HR-HPV is inclined to bring about persistent infection that has reached an agreement [4-

46 7]. To date, the studies mostly focus on the factors that contribute to persistent HPV infection 

47 [8,9]. However, there is no agreement on the specific subtypes of persistent HPV infection was 

48 prone to occur. In addition, the relationship between the age and persistent HPV infection is 

49 still controversial.

50 In clinical practice, the study of the specific genotype of HR-HPV persistent infection is 

51 of great significance to reduce the incidence of high-grade lesions, which can be a helpful guide 

52 for the prevention and treatment of CC. Therefore, we conducted a meta-analysis to obtain the 

53 distribution and prevalence of persistent HPV infection in female worldwide, which would 

54 further optimize the prevention strategies of CC and provide reference for the development of 

55 HPV vaccines.

56

57 Materials and Methods

58 The present meta-analysis was performed following the guidelines in the Preferred 

59 Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement [10]. The 

60 PRISMA 2009 checklist is attached in Fig 1. The protocol was registered with the International 

61 Prospective Register of Systematic Reviews (PROSPERO) under the code of 

62 CRD42022339057.

63

64 Data Source

65 Relevant literatures on persistent HPV infection from the inception to July 1, 2023 were 

66 collected in Chinese National Knowledge Infrastructure database (CNKI), the Wan Fang 

67 database, the Chongqing VIP database, PubMed, Embase and Cochrane library. We used 

68 subject words and free words with the following search terms: “Human papillomavirus” and 

69 “Persistent infection ”.The complete search strategy is as follows: ("Persistent Infection" [ 

70 Mesh Terms] OR "infection persistent"[Title/Abstract] OR "persistent 

71 infections"[Title/Abstract] OR "long term infection"[Title/Abstract]OR" infection long 

72 term"[Title/Abstract]OR "long term infections"[Title/Abstract]OR" chronic 

73 infection"[Title/Abstract] OR "chronic infections"[Title/Abstract] OR "infection 

74 chronic"[Title/Abstract] OR "persistence" [Title/Abstract]) AND ("Alphapapillomavirus" 

75 [Mesh Terms] OR "hpv human papillomavirus"[Title/Abstract] OR "hpv human 

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



76 papillomaviruses"[Title/Abstract] OR "human papillomavirus hpv" [Title/Abstract] OR 

77 "human papillomaviruses hpv "[Title/Abstract] OR "humanpapillomavirus" [Title/Abstract] 

78 OR" humanpapillomaviruses" [Title/Abstract] OR "papillomavirus human"[Title/Abstract] 

79 OR "papillomaviruses human" [Title/Abstract] OR "HPV"[Title/Abstract]).

80

81 Selection Criteria

82

83 Inclusion Criteria: (1) Any HPV infection that continued for at least six months with the same 

84 genotype was classified persistent HPV infection. (2) The literature must provide the number 

85 of persistent infection and the number of positives at least three HR-HPV genotypes. (3) The 

86 participants in the study were those who tested positive for HPV. (4) The language was limited 

87 to Chinese and English.

88

89 Exclusion Criteria: (1) Review, conference reports, etc. (2) Literatures that data were 

90 incomplete, or could not be calculated or obtained by contacting the authors. (3) The 

91 participants who were pregnant, or those who underwent cervical operation, or those with 

92 cervical lesions or other microbial infections. (4) Repeated literatures. (5) Literatures with a 

93 quality score <5. (6) In the case of some literatures based on the same population, only the 

94 study reporting the most detailed literature was included.

95

96 Literature Screening and Data Extraction

97 Two investigators (MZ and DZ) independently screened the literatures and extracted 

98 information. In case of disagreements, they were resolved through discussion or by a third 

99 investigator (LML). Risk of bias was assessed separately by two reviewers (MZ and DZ) as 

100 recommended by PRISMA. Each literature mainly excerpts the following information: (1) 

101 Basic information of included literatures: authors, publication time and the research area. (2) 

102 Baseline characteristics of each literature: the number of HPV positive cases, the positive 

103 numbers of HPV genotypes, the positive numbers of single / multiple infection and positive 

104 number by age group (3) Outcome indicators: persistent HPV infection prevalence, the 

105 genotypes of persistent HPV infection prevalence, the persistent HPV infection prevalence in 

106 each age group, single/ multiple persistent HPV infection prevalence.

107

108 Outcome measurements

109 The primary outcome of this study was to estimate the prevalence of persistent HPV 

110 Infection.

111

112 Quality Evaluation of the Literatures

113 The quality of literatures was assessed by the Agency for Healthcare Research and Quality 

114 (AHRQ) checklist. The AHRQ cross-sectional evaluation scale was used to evaluate 11 items 

115 with a total score of 11. The higher the total score, the higher the quality of the literature. The 
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116 higher the total score, the higher the quality of the literature. The quality of the study was 

117 assessed as follows: low quality = 0 ~ 3; moderate quality = 4 ~ 7; and high quality = 8 ~ 11.

118

119 Statistical Analysis

120 We used a systematic analysis approach to calculate the pooled prevalence of HPV 

121 persistent infection for all eligible literatures. A random effects model was selected to 

122 summarize the effect size. Results of the meta-analysis were reported as pooled prevalence of 

123 persistent HPV infection with 95% confidence intervals (CIs). R 4.1.2 (College Station, Texas, 

124 USA) was used for the pooled single prevalence of Meta-analysis, Moreover, the heterogeneity 

125 between literatures was evaluated with the I2 index. If I2≧ 50% or P< 0.05, the heterogeneity 

126 was considered to be significant. Subgroup analysis was performed to investigate the variation 

127 between literatures. Finally, we performed subgroup analysis of the study region, year of 

128 publication, sample size, quality scores, follow-up time and the source of sample. Finally, 

129 literature bias was analyzed by funnel plot and Egger’s test. SPSS 26 (Armonk, NY: IBM Corp) 

130 was used to perform 2 test to find the differences of the persistent HPV infection prevalence 

131 in different age groups, and we considered P< 0.05 to be significant. To calculate the 

132 prevalence of persistent HPV infection, divide the number of persistent HPV infections by the 

133 total number of positive cases[11,12].

134

135 Results

136 Characteristic of Included Literatures

137 Using the search strategies, 10129 literatures were identified, and 2377 duplicates were 

138 excluded. After screening the titles and abstracts, 7700 unqualified literatures were eliminated 

139 by assessing and reading the full text of each article. Of the remaining 52 literatures, further 

140 screening was conducted based on the inclusion and exclusion criteria. Finally, 28 literatures 

141 were selected and illustrated in Fig.1. These literatures were from 12 different countries, with 

142 the majority of them from China, followed by Denmark, Netherlands, India, Brazil, Italy, 

143 Britain, Colombia, Canada, Ghana, United States and South Korea.

144 The quality of each literature included in the study was evaluated according to the AHRQ. 

145 Quality scores of the literatures ranged from 5 to 9, with an average of 7, which can be seen in 

146 Table 1. All of the literatures were considered adequate for inclusion in this meta-analysis. 10 

147 literatures had a score of ≥ 8, indicating high-quality studies, and 18 literatures had a score of 

148 4 ~ 7, indicating medium-quality studies. The characterization of the selected literatures was 

149 summarized in Table 1.
150

151 Overall prevalence of Persistent HPV Infection 

152 The total number of positive results was 26170, and 8706 of them were persistent HPV 

153 infection. The overall pooled persistent HPV infection prevalence was 29.37% (95 % CI 

154 =24.05% ~ 35.31%), and the forest plot was shown in Fig.2. 
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155 The global prevalence of persistent HPV infections by genotypes was HPV16 (35.01%), 

156 HPV52 (28.19%), HPV58 (27.06%), HPV18 (25.99%), HPV33 (24.37%), HPV31 (23.35%), 

157 HPV59 (21.87%), HPV39 (19.54%), HPV68 (16.61%), and HPV45 (15.05%).

158 The prevalence of persistent HPV infection in different continents has been established. 

159 The top five genotypes in Asia were HPV58 (32.92%), HPV16 (31.65%), HPV52 (29.99%), 

160 HPV18 (27.59%), and HPV59 (24.46%). The top five genotypes in Europe were HPV16 

161 (40.21%), HPV31 (38.03%), and HPV33 (33.30%), HPV18 (29.53%, and HPV45 (26.27%), 

162 as shown in Table 2.

163 Prevalence by Multiple/Single infection

164 The prevalence of multiple persistent HPV infection was 48.66% (95%CI: 9.80% ~ 

165 87.52%), and the single HPV infection prevalence was 36.71% (95%CI=18.54% ~ 57.05%). 

166 Compared with single HPV infection, the prevalence of multiple persistent HPV infections was 

167 higher (P < 0.05), and the prevalence by multiple/single infection was listed in Table 3.

168

169 Prevalence by Age

170 Five studies evaluated the age-specific prevalence, the infection prevalence in these age 

171 groups (< 30 years, 30 ~ 39 years, 40 ~ 49 years, > 50 years) were 29.83%, 28.39%, 22.24% 

172 and 30.22%, respectively. The results of persistent HPV infection prevalence at different ages 

173 were shown in Table 4. 

174

175 Sources of Heterogeneity, Sensitivity Analysis, and Literature Bias

176 The heterogeneity test showed that there was significant heterogeneity among the 

177 literatures (I² = 98.2%, P < 0.01), so the random effect model was used in the meta- analysis. 

178 Subgroup analysis was conducted according to the area, year of publication, sample size, 

179 quality score, follow-up time and the source of sample to explore the heterogeneity. As a rule, 

180 at least 3 studies should be available per subgroup. The results showed that the follow-up time 

181 might be the sources of heterogeneity (P < 0.05). The prevalence of persistent HPV infection 

182 decreased gradually with a longer follow-up time. According to the leave-1-out sensitivity 

183 analysis, the pooled prevalence of persistent HPV infection was relatively stable. No 

184 publication bias was found in the present study according to the results of both funnel plot and 

185 Egger’s test (P = 0.085), as shown in Fig.3-5. 

186

187 Discussion

188 This systematic review and meta-analysis presented the most recent information about the 

189 distribution and prevalence of persistent HPV infection in women globally. Debate is still 

190 ongoing regarding the genotypes of CC resulting from persistent HPV infection [20,21]. A total 

191 of 28 studies across 12 countries were identified to evaluate the distribution of persistent HPV 

192 infection, providing evidence for the screening, diagnosis, treatment of cervical cancer and the 

193 development of HPV vaccines.
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194 Persistent infection with HR-HPV is the primary cause of cervical precancerous lesions 

195 or CC [37,38]. More than 200 genotypes of HPV have been recognized, of which more than 

196 40 can infect the genital tract [39]. HPV infection is common, especially in young women, and 

197 the majority (~ 90%) of newly acquired HPV infection frequently showed a transient course, a 

198 phenomenon routinely described as “viral clearance” [40]. Studies have shown that persistent 

199 HPV infection varied significantly across different regions [41,42]. The prevalence of 

200 persistent HR-HPV infection was 36.1% in the United States [7] and 26.9% ~ 38.8% in Europe 

201 [22,43,44]. The study showed that the persistent HPV infection prevalence was 28.38%, which 

202 was linked with 27.86% in Shandong, China [17] and 31.40% in Denmark [24], which was 

203 lower than a global meta-analysis in 2013 (43%) [8], and it was higher than Korea (12.40%) 

204 [20], the difference may due to the target population's risks of persistent HPV infection, along 

205 with the gap between baseline and the intervals of follow-up. At present, the international 

206 definition of persistence HPV infection is not unified, and the duration of persistent infection 

207 was controversial. Subgroup analysis showed that the follow-up time was the source of 

208 heterogeneity. The previous studies have shown that Lower prevalence of persistent HPV 

209 infection detected in studies with intervals of 12 months or more compared to studies with 

210 intervals of 6 months or less [8]. 

211 The distribution of HPV varied greatly in different geographic regions among different 

212 ethnic groups [11]. The study revealed that the most common genotype of persistent HPV 

213 infection was HPV 16, which was followed by HPV 58, 52, 18, 33, 31, 59, 39, 68, 45,these 

214 results were different from the previous studies, which revealed that HPV 16 and 18 were the 

215 most prevalent and persistent HPV genotypes [45].Liu found HPV58 and53 were the most 

216 persistent genotypes, followed by HPV52, 16 and 39 [21]. However, HPV18, HPV58 and 

217 HPV16 were the most common high-risk genotypes of persistent infection in other study 

218 [25],and the rank of persistent HPV infection was HPV16, 18, 33, 31, 52, 39, 56, 45, 58, 35, 

219 68, 51, 66 in 2013[8]. In Asian populations, HPV52 and HPV58 were more common, especially 

220 in China [46,47]. In North China, HPV52 (21.7%) was the most common HR-HPV, followed 

221 by HPV58 (18.2%) [48], while the prevalence of HPV52 and HPV58 was lower in Sweden 

222 [49]. The prevalence of HPV45 in European countries was relatively high, especially 7% in 

223 Sweden [49]. A global study showed the prevalence of HPV45 was 11.6% [50]. However, the 

224 prevalence of HPV45 was low in Asia, only 0.5% in Guangdong, China [51] and 2.2% in India 

225 [52]. Most of the study population were from Asia, which might contribute to the lower 

226 persistent infection prevalence of HPV45, but higher persistent infection prevalence of HPV52 

227 and 58 in current study. Epidemiological evidence has confirmed that HPV carcinogens are 

228 mainly HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58 and 59. HPV68 is a possible carcinogen 

229 because it can transform infected cells into malignant tumor cells [53]. These genotypes are 

230 called high-risk [54,55]. Although HPV vaccines have been proved to prevent most genotypes 

231 of HPV infection [56], currently available 9-valent HPV vaccine do not fully cover all 

232 genotypes of HPV related diseases [54]. Andrea found the prevalence of HPV59 reached 11.5% 

233 in cervical cancer patients [57], and it was also found in the top five HPV genotypes detected 

234 in different regions of the world, such as Ghana [58], China [59]and Switzerland [60]. 31% 
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235 CIN1 and 26% CIN2 or above were ascribed to HPV51, HPV53, HPV56, HPV68, and among 

236 the 14 HPV genotypes did not covered by the 9-valent vaccine, HPV68 had a higher infection 

237 prevalence (9.3%) [61]. A higher prevalence of HPV68 was also found in non-vaccine in 2021 

238 [62]. Most women have not received the HPV vaccination and screening for precancerous 

239 lesions is generally effective, as long as abnormal results are effectively managed [63]. Due to 

240 the high prevalence of persistent infection and carcinogenesis of HPV 59, 39 and 68 in the 

241 biological importance of invasive CC, it was recommended to include them in the next 

242 generation of preventive HPV vaccines. Also, to prevent cervical cancer, it was necessary to 

243 reinforce the follow-up and detect cervical lesions at an early stage, as well as to extend the 

244 duration of clinical intervention. This study found that multiple HPV infections were more 

245 likely to occur persistent infection than single infection, which was linked with the previous 

246 studies [9,64], the reasons were related to the synergistic effects between different genotypes 

247 of HPV infections in multiple infections.

248 To date, the relationship between age and the persistent HPV infection is still 

249 controversial. Some studies have reported that lower age was related with increased risk of 

250 persistence infection [65,66]. Additionally, other studies found no association between 

251 persistent HPV infection and age [67,68], which might be associated with the age and lifestyle 

252 of different populations. This study found significant differences between different age groups. 

253 The patients under the age of 30 and those over 50 should receive special attention during 

254 follow-up since they were more likely to have persistent HPV infection. Given that young 

255 women's reproductive systems are still developing and their bodies don't have enough time to 

256 fully clear the HPV infection, the high prevalence of persistent infection in these women under 

257 30 may be caused by frequent or inappropriate sexual behavior. One possible explanation for 

258 the high persistent infection prevalence in women over 50 years old is that women's immune 

259 function gradually weakens with time, which may lead to HPV escape from the host immune 

260 system [69]. This was in line with some studies that women over the age of 50 have a high 

261 prevalence of persistent infection[18]. 

262 There were some limitations in the study. First, there was substantial heterogeneity of the 

263 included studies. Despite the fact that heterogeneity is often unavoidable when conducting 

264 meta-analyses of observational studies, it does not necessarily mean that the results are 

265 invalid[70]. Second, given the limited data of HPV infections in specific age groups, it was 

266 difficult to draw clear conclusions about the relationship between age and persistent HPV 

267 infection. Third, due to the limited literatures on specific single / multiple persistent infections, 

268 the specific genotypes of multiple infections that are prone to occur persistent HPV infections 

269 have not been studied yet. Additionally, the relationship between the genotypes of persistent 

270 infections and the grade of cervical lesions will be the focus of our next research.

271 Conclusion

272 The results will provide a basis for the development of CC screening strategies and HPV 

273 vaccines. In addition to HPV vaccination, we should emphasize the follow-up management for 
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274 women under 30 and over 50 years old, women with high-risk HPV infections (HPV59, 39, 

275 68) and multiple infections.

276 Ethics approval and consent to participate

277 Not applicable.

278 Acknowledgments

279 Thanks Dr. Qian Sun and Pro Rongqiang Zhang for the initial comments on the paper and for 

280 editing the final draft. 

281 Authors' contributions

282 Ming Zhao, Dan Zhou, Min Zhang, Liling Zhu and Limei Luo contributed to conceive, design 

283 the review, Peipei Kang, Meimei Cui, did the data collection analysis for the study. The 

284 manuscript was drafted by Ming Zhao and Dan Zhou and Liling Zhu. Ming Zhao, Dan Zhou, 

285 Min Zhang, Liling Zhu and Limei Luo reviewed the manuscript originally submitted and 

286 revised it following the reviewer’s comments. The authors have read and approved the content 

287 of the final manuscript.

288 Funding

289 This study received fundings of Shandong Humanities and Social Science Project (2021-

290 ZXJK-14) and Shandong Provincial Maternal and Child Health Care Hospital 

291 Project(2021SFF058).

292 Availability of data and materials

293 All relevant data is included within the manuscript file. 

294 Ethics approval and consent to participate

295 Not applicable here, as this is systematic review and meta-analysis. 

296 Consent for publication 

297 All authors agree to publish this paper.

298 Competing interests

299 The authors declare that they have no competing interests.

300

301

302 References

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



303 1. Sung, H.; Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer 

304 Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 

305 Countries. CA: a cancer journal for clinicians 2021, 71, 209-249, doi:10.3322/caac.21660.

306 2. Sinno, A.K.; Saraiya, M.; Thompson, T.D.; Hernandez, B.Y.; Goodman, M.T.; Steinau, M.; Lynch, C.F.; 

307 Cozen, W.; Saber, M.S.; Peters, E.S.; et al. Human papillomavirus genotype prevalence in invasive vaginal 

308 cancer from a registry-based population. Obstetrics and gynecology 2014, 123, 817-821, 

309 doi:10.1097/aog.0000000000000171.

310 3. Huh, W.K.; Ault, K.A.; Chelmow, D.; Davey, D.D.; Goulart, R.A.; Garcia, F.A.; Kinney, W.K.; Massad, L.S.; 

311 Mayeaux, E.J.; Saslow, D.; et al. Use of primary high-risk human papillomavirus testing for cervical cancer 

312 screening: interim clinical guidance. Gynecologic oncology 2015, 136, 178-182, 

313 doi:10.1016/j.ygyno.2014.12.022.

314 4. Jin, R.; Li, H.F. The effect of persistent high－ risk HPV infection on the progression of cervical pre-

315 cancerous lesions. Maternal and Child Health Care of China 2020, 35, 406-409, doi:10.19829/j.zgfybj.issn.1001-

316 4411.2020.03.006.

317 5. Peng, L.; Yin, L.; Dai, Y.; Peng, Y.; Xu, Y.; Hu, H.; Qiao, J. Human papillomavirus infection and follow-up 

318 on positive results in 7222 female samples obtained from 2016 to 2019 in Hefei, China. #N/A 2020, 8, 

319 e10179, doi:10.7717/peerj.10179.

320 6. Li, M.; Liu, T.; Luo, G.; Sun, X.; Hu, G.; Lu, Y.; R, H.X.; Zou, H.; Luo, X. Incidence, persistence and clearance 

321 of cervical human papillomavirus among women in Guangdong, China 2007-2018: A retrospective cohort 

322 study. Journal of infection and public health 2021, 14, 42-49, doi:10.1016/j.jiph.2020.11.011.

323 7. Bennett, R.; Cerigo, H.; Coutlée, F.; Roger, M.; Franco, E.L.; Brassard, P. Incidence, persistence, and 

324 determinants of human papillomavirus infection in a population of Inuit women in northern Quebec. 

325 Sexually transmitted diseases 2015, 42, 272-278, doi:10.1097/olq.0000000000000272.

326 8. Rositch, A.F.; Koshiol, J.; Hudgens, M.G.; Razzaghi, H.; Backes, D.M.; Pimenta, J.M.; Franco, E.L.; Poole, 

327 C.; Smith, J.S. Patterns of persistent genital human papillomavirus infection among women worldwide: a 

328 literature review and meta-analysis. International journal of cancer 2013, 133, 1271-1285, 

329 doi:10.1002/ijc.27828.

330 9. Yang, Y.N.; degree, J.u.C.m.A.m.s. Meta-analysis of factors associated with persistent infection of high-

331 risk HPV in Chinese women. 2021.

332 10. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G. Reprint--preferred reporting items for systematic reviews 

333 and meta-analyses: the PRISMA statement. Physical therapy 2009, 89, 873-880.

334 11. Xu, Y.L.; Shu, M.; Liu, B.; Huang, Q.C.; Liu, Y.H.; Xie, Y.; Ji, X.M. Study on the Virus Clearance of Persistent 

335 Human Papillomavirus Infection in the Hospital Opportunistic Screening Population. Shenzhen Journal of 

336 Integrated Traditional Chinese and Western Medicine 2021, 31, 28-31, doi:10.16458/j.cnki.1007-

337 0893.2021.18.011.

338 12. Wei, D.L. Study on the relationship between persistent high-risk HPV infection and vaginal microecology 

339 in women. Clinical medicine research and practice 2019, 4, 68-69+72, doi:10.19347/j.cnki.2096-1413.201907028.

340 13. Zhong, X.M.; Du, M.D.; Jing, C.X.; Miao, Z.L.; Wang, Y.X.; Huang, C.C.; Wei, X.C. Correlation between 

341 persistent infection of high-risk HPV and precancerous cervical lesions. China Tropical Medicine 2018, 18, 

342 267-270, doi:10.13604/j.cnki.46-1064/r.2018.03.17.

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



343 14. Xu, S.S.; Luo, M.; Wu, L.; Liu, J.; Wang, S.Z.; Diao, X.L.; Qu, J.X.; Wang, Q.X.; Zhang, J.X. Clearance of 

344 High Risk Human Papillomavirus in Population of Hospital Opportunistic Screening: An Epidemiologic 

345 Study. Medical Recapitulate 2018, 24, 1933-1937+1942.

346 15. Shen, L.J.; Huang, X.; Huang, Y.X.; Leng, L.; Chen, W.P. Relationship between female Obesity and 

347 persistent Cervical Human Papillomavirus infection. CHINA MEDICINE AND PHARMACY 2018, 8, 7-11.

348 16. Wang, X.Q.; Sun, L.F.; Liang, X.H.; Zhang, L.L.; Zheng, R. Correlation between infective status of high 

349 risk human papillomavirus and cervical lesions. Journal of Reproductive Medicine 2014, 23, 633-638.

350 17. Hu, M.M.; Ren, J.J.; Zhang, L. Distribution characteristics and influencing factors of high risk human 

351 papillomavirus persistent infection. Medical Diet and Health 2021, 19 {issue}: 17, 6,46.

352 18. Zhang, Q.; Cao, D.; Ma, Q.; Li, N.; Cui, X.Q.; Yang, X.F. Natural Outcome of Genital Tract High-risk 

353 Human Papillomavirus Infection and Associated Factors among 760 Women. ACTA ACADEMIAE 

354 MEDICINAE SINICAE 2015, 37, 534-540.

355 19. Long, X.; Yang, J.; Zhou, D.P.; He, P.; Liu, J.S. Synchronous HPV genotyping and quantification assay to 

356 predict the outcome of high risk HPV infection: report of 2 784 cases. Journal of Army Medical University 

357 2020, 42, 1555-1561, doi:10.16016/j.1000-5404.202003322.

358 20. Ingabire, C.; Lim, M.K.; Won, Y.J.; Oh, J.K. Human Papillomavirus Genotype-Specific Persistence and 

359 Potential Risk Factors among Korean Women: Results from a 2-Year Follow-up Study. Cancer research and 

360 treatment 2018, 50, 813-822, doi:10.4143/crt.2017.340.

361 21. Liu, J.; Shi, Y.; Wang, L.; Wang, J.; Fan, D.; Han, S.; Wei, L. Epidemiology and persistence of cervical 

362 human papillomavirus infection among outpatient women in Heilongjiang province: A retrospective 

363 cohort study. Journal of medical virology 2020, doi:10.1002/jmv.25899.

364 22. Nielsen, A.; Kjaer, S.K.; Munk, C.; Osler, M.; Iftner, T. Persistence of high-risk human papillomavirus 

365 infection in a population-based cohort of Danish women. Journal of medical virology 2010, 82, 616-623, 

366 doi:10.1002/jmv.21750.

367 23. Sammarco, M.L.; Del Riccio, I.; Tamburro, M.; Grasso, G.M.; Ripabelli, G. Type-specific persistence and 

368 associated risk factors of human papillomavirus infections in women living in central Italy. European 

369 journal of obstetrics, gynecology, and reproductive biology 2013, 168, 222-226, doi:10.1016/j.ejogrb.2013.01.012.

370 24. Stensen, S.; Kjaer, S.K.; Jensen, S.M.; Frederiksen, K.; Junge, J.; Iftner, T.; Munk, C. Factors associated with 

371 type-specific persistence of high-risk human papillomavirus infection: A population-based study. 

372 International journal of cancer 2016, 138, 361-368, doi:10.1002/ijc.29719.

373 25. Li, N.; Hang, D.; Yang, L.; Feng, X.; Lyu, Z.; Xie, S.; Zhou, J.; Wu, L.; Li, X.; Li, N.; et al. Persistence of type-

374 specific human papillomavirus infection among Daqing City women in China with normal cytology: a 

375 pilot prospective study. Oncotarget 2017, 8, 81455-81461, doi:10.18632/oncotarget.20188.

376 26. Miranda, P.M.; Silva, N.N.T.; Pitol, B.C.V.; Silva, I.D.C.G.; Lima-Filho, J.L.; Carvalho, R.F.; Stocco, R.C.; 

377 Beçak, W.; Lima, A.A. Persistence or clearance of human papillomavirus infections in women in Ouro 

378 Preto, Brazil. BioMed Research International 2013, 2013, doi:10.1155/2013/578276.

379 27. Cuschieri, K.S.; Cubie, H.A.; Whitley, M.W.; Gilkison, G.; Arends, M.J.; Graham, C.; McGoogan, E. 

380 Persistent high risk HPV infection associated with development of cervical neoplasia in a prospective 

381 population study. Journal of clinical pathology 2005, 58, 946-950, doi:10.1136/jcp.2004.022863.

382 28. Sycuro, L.K.; Xi, L.F.; Hughes, J.P.; Feng, Q.; Winer, R.L.; Lee, S.K.; O'Reilly, S.; Kiviat, N.B.; Koutsky, L.A. 

383 Persistence of genital human papillomavirus infection in a long-term follow-up study of female university 

384 students. The Journal of infectious diseases 2008, 198, 971-978, doi:10.1086/591625.

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



385 29. Schmeink, C.E.; Melchers, W.J.G.; Siebers, A.G.; Quint, W.G.V.; Massuger, L.F.A.G.; Bekkers, R.L.M. 

386 Human papillomavirus persistence in young unscreened women, a prospective cohort study. PLoS ONE 

387 2011, 6, doi:10.1371/journal.pone.0027937.

388 30. Muwonge, R.; Basu, P.; Gheit, T.; Anantharaman, D.; Verma, Y.; Bhatla, N.; Joshi, S.; Esmy, P.O.; Poli, 

389 U.R.R.; Shah, A.; et al. Acquisition, prevalence and clearance of typespecific human papillomavirus 

390 infections in young sexually active Indian women: A community-based multicentric cohort study. PLoS 

391 ONE 2020, 15, doi:10.1371/journal.pone.0244242.

392 31. Ye, J.; Cheng, X.; Chen, X.; Ye, F.; Lu, W.; Xie, X. Short-term type-specific HPV persistence and its 

393 predictors in an asymptomatic general female population in Zhejiang, China. International journal of 

394 gynaecology and obstetrics: the official organ of the International Federation of Gynaecology and Obstetrics 2010, 

395 110, 217-222, doi:10.1016/j.ijgo.2010.03.040.

396 32. Soto-De León, S.C.; Del Río-Ospina, L.; Camargo, M.; Sánchez, R.; Moreno-Pérez, D.A.; Pérez-Prados, A.; 

397 Patarroyo, M.E.; Patarroyo, M.A. Persistence, clearance and reinfection regarding six high risk human 

398 papillomavirus types in Colombian women: a follow-up study. BMC infectious diseases 2014, 14, 395, 

399 doi:10.1186/1471-2334-14-395.

400 33. Lai, C.H.; Chao, A.; Chang, C.J.; Chao, F.Y.; Huang, H.J.; Hsueh, S.; Lin, C.T.; Cheng, H.H.; Huang, C.C.; 

401 Yang, J.E.; et al. Host and viral factors in relation to clearance of human papillomavirus infection: a cohort 

402 study in Taiwan. International journal of cancer 2008, 123, 1685-1692, doi:10.1002/ijc.23679.

403 34. Richardson, H.; Kelsall, G.; Tellier, P.; Voyer, H.; Abrahamowicz, M.; Ferenczy, A.; Coutlée, F.; Franco, 

404 E.L. The natural history of type-specific human papillomavirus infections in female university students. 

405 Cancer epidemiology, biomarkers & prevention : a publication of the American Association for Cancer Research, 

406 cosponsored by the American Society of Preventive Oncology 2003, 12, 485-490.

407 35. Bulkmans, N.W.J.; Berkhof, J.; Bulk, S.; Bleeker, M.C.G.; Van Kemenade, F.J.; Rozendaal, L.; Snijders, P.J.F.; 

408 Meijer, C.J.L.M. High-risk HPV type-specific clearance rates in cervical screening. British Journal of Cancer 

409 2007, 96, 1419-1424, doi:10.1038/sj.bjc.6603653.

410 36. Krings, A.; Boateng, G.; Dunyo, P.; Amuah, J.E.; Adams, R.A.; Adunyame, L.; Nkansah, D.O.; Wormenor, 

411 C.M.; Hansen, B.T.; Gedzah, I.; et al. Dynamics of genotype-specific HPV clearance and reinfection in 

412 rural Ghana may compromise HPV screening approaches. Papillomavirus Res 2019, 7, 45-51, 

413 doi:10.1016/j.pvr.2018.12.004.

414 37. Rodriguez, A.C.; Schiffman, M.; Herrero, R.; Wacholder, S.; Hildesheim, A.; Castle, P.E.; Solomon, D.; 

415 Burk, R.; Proyecto Epidemiologico Guanacaste, G. Rapid clearance of human papillomavirus and 

416 implications for clinical focus on persistent infections. J Natl Cancer Inst 2008, 100, 513-517, 

417 doi:10.1093/jnci/djn044.

418 38. Trottier, H.; Franco, E.L. The epidemiology of genital human papillomavirus infection. Vaccine 2006, 24 

419 Suppl 1, S1-15, doi:10.1016/j.vaccine.2005.09.054.

420 39. Barros, G.S.; Araujo, E.D.; Santos, F.; Batista, M.V.A. Application of an entropy-based computational 

421 strategy to identify genomic markers for molecular detection and typing of human papillomavirus. 

422 Infection, genetics and evolution : journal of molecular epidemiology and evolutionary genetics in infectious diseases 

423 2020, 77, 104048, doi:10.1016/j.meegid.2019.104048.

424 40. Schiffman, M.; Castle, P.E.; Jeronimo, J.; Rodriguez, A.C.; Wacholder, S. Human papillomavirus and 

425 cervical cancer. Lancet (London, England) 2007, 370, 890-907, doi:10.1016/s0140-6736(07)61416-0.

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



426 41. Ramanakumar, A.V.; Naud, P.; Roteli-Martins, C.M.; de Carvalho, N.S.; de Borba, P.C.; Teixeira, J.C.; 

427 Blatter, M.; Moscicki, A.B.; Harper, D.M.; Romanowski, B.; et al. Incidence and duration of type-specific 

428 human papillomavirus infection in high-risk HPV-naïve women: results from the control arm of a phase 

429 II HPV-16/18 vaccine trial. BMJ open 2016, 6, e011371, doi:10.1136/bmjopen-2016-011371.

430 42. Liu, H.; Wei, X.; Xie, Z.; Wang, X.; Gong, X.; Ke, W.; Zou, H. Cervical human papillomavirus among 19 753 

431 women attending gynecological department of a major comprehensive hospital in north Anhui China 

432 2013-2016: Implication for cervical cancer screening and prevention. Journal of medical virology 2019, 91, 

433 698-706, doi:10.1002/jmv.25365.

434 43. Schmeink, C.E.; Massuger, L.F.; Lenselink, C.H.; Quint, W.G.; Witte, B.I.; Berkhof, J.; Melchers, W.J.; 

435 Bekkers, R.L. Prospective follow-up of 2,065 young unscreened women to study human papillomavirus 

436 incidence and clearance. International journal of cancer 2013, 133, 172-181, doi:10.1002/ijc.27986.

437 44. Plummer, M.; Schiffman, M.; Castle, P.E.; Maucort-Boulch, D.; Wheeler, C.M. A 2-year prospective study 

438 of human papillomavirus persistence among women with a cytological diagnosis of atypical squamous 

439 cells of undetermined significance or low-grade squamous intraepithelial lesion. The Journal of infectious 

440 diseases 2007, 195, 1582-1589, doi:10.1086/516784.

441 45. Liang, H.Y.; Chen, X.H.; Zhang, S.W. Relationship between persistent infection of high-risk HPV and 

442 occurrence of cervical lesions. CHINA MODERN DOCTOR 2017, 55, 52-55+58.

443 46. Yi, B.; Xu, Q.; Zhang, Z.; Zhang, J.; Xu, Y.; Huang, L.; Hu, Y.; Tu, Q.; Chen, J. Implications of Persistent 

444 HPV52 and HPV58 Positivity for the Management of Cervical Lesions. Frontiers in oncology 2022, 12, 

445 812076, doi:10.3389/fonc.2022.812076.

446 47. Bee, K.J.; Gradissimo, A.; Chen, Z.; Harari, A.; Schiffman, M.; Raine-Bennett, T.; Castle, P.E.; Clarke, M.; 

447 Wentzensen, N.; Burk, R.D.J.I.j.o.m.s. Genetic and Epigenetic Variations of HPV52 in Cervical Precancer. 

448 2021, 22, 6463.

449 48. Zhao, S.; Zhao, X.; Hu, S.; Lu, J.; Duan, X.; Zhang, X.; Chen, F.; Zhao, F. Distribution of high-risk human 

450 papillomavirus genotype prevalence and attribution to cervical precancerous lesions in rural North 

451 China. Chinese journal of cancer research = Chung-kuo yen cheng yen chiu 2019, 31, 663-672, 

452 doi:10.21147/j.issn.1000-9604.2019.04.10.

453 49. Lagheden, C.; Eklund, C.; Lamin, H.; Kleppe, S.N.; Lei, J.; Elfström, K.M.; Sundström, K.; Andrae, B.; 

454 Sparén, P.; Dillner, J. Nationwide comprehensive human papillomavirus (HPV) genotyping of invasive 

455 cervical cancer. British journal of cancer 2018, 118, 1377-1381, doi:10.1038/s41416-018-0053-6.

456 50. Pirog, E.C.; Lloveras, B.; Molijn, A.; Tous, S.; Guimerà, N.; Alejo, M.; Clavero, O.; Klaustermeier, J.; 

457 Jenkins, D.; Quint, W.G.; et al. HPV prevalence and genotypes in different histological subtypes of cervical 

458 adenocarcinoma, a worldwide analysis of 760 cases. Modern pathology : an official journal of the United States 

459 and Canadian Academy of Pathology, Inc 2014, 27, 1559-1567, doi:10.1038/modpathol.2014.55.

460 51. Jing, L.; Zhong, X.; Zhong, Z.; Huang, W.; Liu, Y.; Yang, G.; Zhang, X.; Zou, J.; Jing, C.; Wei, X. Prevalence 

461 of human papillomavirus infection in Guangdong Province, China: a population-based survey of 78,355 

462 women. Sexually transmitted diseases 2014, 41, 732-738, doi:10.1097/olq.0000000000000201.

463 52. Munjal, K.; Adamson, C.S.; Rajendran, V.; Nandedkar, S.; Cooper, K.; Evans, M.F. Human papillomavirus 

464 type distribution in invasive cervical cancers from Madhya Pradesh: implications for vaccination 

465 programs in central India. International journal of gynecological pathology : official journal of the International 

466 Society of Gynecological Pathologists 2014, 33, 531-536, doi:10.1097/pgp.0000000000000083.

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



467 53. Manini, I.; Montomoli, E. Epidemiology and prevention of Human Papillomavirus. Annali di igiene : 

468 medicina preventiva e di comunita 2018, 30, 28-32, doi:10.7416/ai.2018.2231.

469 54. de Martel, C.; Plummer, M.; Vignat, J.; Franceschi, S. Worldwide burden of cancer attributable to HPV by 

470 site, country and HPV type. International journal of cancer 2017, 141, 664-670, doi:10.1002/ijc.30716.

471 55. Human papillomavirus vaccines: WHO position paper, May 2017. Releve epidemiologique hebdomadaire 

472 2017, 92, 241-268.

473 56. de Oliveira, C.M.; Fregnani, J.; Villa, L.L. HPV Vaccine: Updates and Highlights. Acta cytologica 2019, 63, 

474 159-168, doi:10.1159/000497617.

475 57. Molina-Pineda, A.; López-Cardona, M.G.; Limón-Toledo, L.P.; Cantón-Romero, J.C.; Martínez-Silva, 

476 M.G.; Ramos-Sánchez, H.V.; Flores-Miramontes, M.G.; de la Mata-González, P.; Jave-Suárez, L.F.; 

477 Aguilar-Lemarroy, A. High frequency of HPV genotypes 59, 66, 52, 51, 39 and 56 in women from Western 

478 Mexico. BMC infectious diseases 2020, 20, 889, doi:10.1186/s12879-020-05627-x.

479 58. Krings, A.; Dunyo, P.; Pesic, A.; Tetteh, S.; Hansen, B.; Gedzah, I.; Wormenor, C.M.; Amuah, J.E.; Behnke, 

480 A.L.; Höfler, D.; et al. Characterization of Human Papillomavirus prevalence and risk factors to guide 

481 cervical cancer screening in the North Tongu District, Ghana. PloS one 2019, 14, e0218762, 

482 doi:10.1371/journal.pone.0218762.

483 59. Ye, F.; Chan, N.; Feng, T.; Wu, J.; Jiang, S.; Sperling, R.; Zhang, D.Y. High prevalence of HPV59 in 

484 cytologically abnormal cervical samples. Experimental and molecular pathology 2015, 99, 611-616, 

485 doi:10.1016/j.yexmp.2015.09.008.

486 60. Dobec, M.; Bannwart, F.; Kaeppeli, F.; Cassinotti, P. Automation of the linear array HPV genotyping test 

487 and its application for routine typing of human papillomaviruses in cervical specimens of women without 

488 cytological abnormalities in Switzerland. Journal of clinical virology : the official publication of the Pan 

489 American Society for Clinical Virology 2009, 45, 23-27, doi:10.1016/j.jcv.2009.03.005.

490 61. Ma, M.; Zhu, J.; Yang, Y.; Wang, X.; Jin, Y.; Zhang, J.; Wu, S. The distribution and pathogenic risk of non-9-

491 valent vaccine covered HPV subtypes in cervical lesions. Cancer medicine 2022, 11, 1542-1552, 

492 doi:10.1002/cam4.4532.

493 62. Schlecht, N.F.; Diaz, A.; Nucci-Sack, A.; Shyhalla, K.; Shankar, V.; Guillot, M.; Hollman, D.; Strickler, H.D.; 

494 Burk, R.D. Incidence and Types of Human Papillomavirus Infections in Adolescent Girls and Young 

495 Women Immunized With the Human Papillomavirus Vaccine. JAMA network open 2021, 4, e2121893, 

496 doi:10.1001/jamanetworkopen.2021.21893.

497 63. Feldman, S. Screening Options for Preventing Cervical Cancer. JAMA internal medicine 2019, 179, 879-880, 

498 doi:10.1001/jamainternmed.2019.0298.

499 64. van der Weele, P.; van Logchem, E.; Wolffs, P.; van den Broek, I.; Feltkamp, M.; de Melker, H.; Meijer, 

500 C.J.; Boot, H.; King, A.J. Correlation between viral load, multiplicity of infection, and persistence of HPV16 

501 and HPV18 infection in a Dutch cohort of young women. Journal of clinical virology : the official publication 

502 of the Pan American Society for Clinical Virology 2016, 83, 6-11, doi:10.1016/j.jcv.2016.07.020.

503 65. Rosa, M.I.; Fachel, J.M.G.; Rosa, D.D.; Medeiros, L.R.; Igansi, C.N.; Bozzetti, M.C. Persistence and 

504 clearance of human papillomavirus infection: a prospective cohort study. American Journal of Obstetrics 

505 and Gynecology 2008, 199, 617.e611-617.e617, doi:https://doi.org/10.1016/j.ajog.2008.06.033.

506 66. Rijkaart, D.C.; Bontekoe, T.R.; Korporaal, H.; Boon, M.E. Alternating high-risk human papillomavirus 

507 infection: consequences of progression to cervical intraepithelial neoplasia. Cancer 2006, 108, 475-479, 

508 doi:10.1002/cncr.22305.

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed

https://doi.org/10.1016/j.ajog.2008.06.033


509 67. Trottier, H.; Mahmud, S.; Prado, J.C.; Sobrinho, J.S.; Costa, M.C.; Rohan, T.E.; Villa, L.L.; Franco, E.L. Type-

510 specific duration of human papillomavirus infection: implications for human papillomavirus screening 

511 and vaccination. The Journal of infectious diseases 2008, 197, 1436-1447, doi:10.1086/587698.

512 68. Munoz, N.; Hernandez-Suarez, G.; Méndez, F.; Molano, M.; Posso, H.; Moreno, V.; Murillo, R.; Ronderos, 

513 M.; Meijer, C.; Muñoz, A. Persistence of HPV infection and risk of high-grade cervical intraepithelial 

514 neoplasia in a cohort of Colombian women. British journal of cancer 2009, 100, 1184-1190, 

515 doi:10.1038/sj.bjc.6604972.

516 69. González, P.; Hildesheim, A.; Rodríguez, A.C.; Schiffman, M.; Porras, C.; Wacholder, S.; Piñeres, A.G.; 

517 Pinto, L.A.; Burk, R.D.; Herrero, R. Behavioral/lifestyle and immunologic factors associated with HPV 

518 infection among women older than 45 years. Cancer epidemiology, biomarkers & prevention : a publication of 

519 the American Association for Cancer Research, cosponsored by the American Society of Preventive Oncology 2010, 

520 19, 3044-3054, doi:10.1158/1055-9965.Epi-10-0645.

521 70. Noubiap, J.J.; Balti, E.V.; Bigna, J.J.; Echouffo-Tcheugui, J.B.; Kengne, A.P. Dyslipidaemia in Africa-

522 comment on a recent systematic review - Authors' reply. The Lancet. Global health 2019, 7, e308-e309, 

523 doi:10.1016/s2214-109x(18)30517-5.

524

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



Table 1(on next page)

Table 1. Basic features of the included literatures.

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



1 Table 1. Basic characteristics of the included literatures.

The first author Year Country Continent HPV positive 

number

Case Follow-up 

time(months)

Quality 

score

Xu Y.L.[11] 2021 China Asia 488 132 24 6

Jin R.[4] 2020 China Asia 420 - 12 8

Wei D.L.[12] 2019 China Asia 1586 292 12 6

Zhong X.M.[13] 2018 China Asia 340 84 12 7

Xu S.S.[14] 2018 China Asia 1633 347 33 9

Shen L.J.[15] 2018 China Asia 704 378 12 8

Wang X.Q. [16] 2014 China Asia 285 74 12 7

Hu M.M.[17] 2021 China Asia 585 163 12 6

Zhang Q.[18] 2015 China Asia 760 172 36 6

Long X.[19] 2020 China Asia 2784 564 24 7

Li M.[6] 2021 China Asia 10133 4334 24 7

Ingabire C.[20] 2018 South Korea Asia 105 13 24 8

Liu J.[21] 2020 China Asia 565 125 12 8

Nielsen A.[22] 2010 Denmark Europe 1166 314 24 7

Sammarco M. L.[23] 2013 Italy Europe 55 27 20 6

Stensen S.[24] 2016 Denmark Europe 2874 901 54 8

Li N.[25] 2017 China Asia 85 29 12 8

Miranda P. M.[26] 2013 Brazil South America 89 53 24 6

Cuschieri K. S.[27] 2005 Britain Europe 126 29 36 5

Sycuro L. K.[28] 2008 America North America 147 24 36 6

Schmeink C. E.[29] 2011 Netherland Europe 235 - 25.3 8

Muwonge R.[30] 2020 India Asia 291 - 10 5

Ye J.[31] 2010 China Asia 400 218 14 8

Soto-De León S. C.[32] 2014 Colombia South America 219 - 24 8

Lai C. H.[33] 2008 China Asia 412 140 23 7

Richardson H.[34] 2003 Canada North America 124 69 12 7

Bulkmans N. W. J.[35] 2007 Netherland Europe 620 217 18 7

Krings A.[36] 2019 Ghana Africa 104 7 48 7
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Table 2. Results of meta-analysis on persistent HPV infection prevalence
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1 Table 2� R������ of meta-analysis on persistent HPV infection prevalence.

Persistent infection prevalence % (95%CI)
HPV subtypes

Global Asia Europe

HPV16 35.01(29.86~41.06) 31.65(26.36~38.01) 40.21(30.15~50.26)

HPV52 28.19(23.15~34.34) 29.99(23.50~38.28) 24.06(16.55~32.37)

HPV58 27.06(20.31~33.81) 32.92(25.91~39.92) 22.52(18.46~27.46)

HPV18 25.99(19.92~32.50) 27.59(21.22~33.97) 29.53(19.81~41.53)

HPV33 24.37(17.86~31.53) 22.99(17.14~30.10) 33.30(18.87~47.73)

HPV31 23.35(16.58~30.89) 19.28(13.18~26.23) 38.03(24.82~53.29)

HPV59 21.87(13.42~31.71) 24.46(14.00~36.74) 20.25(10.37~39.56)

HPV39 19.54(13.89~25.90) 18.38(12.30~26.55) 22.55(7.70~42.35)

HPV68 16.61(11.52~22.29) 19.21(13.62~25.41) 13.05(5.43~23.33)

HPV45 15.05(9.80~20.93) 14.81(8.57~22.40) 26.27(16.11~42.85)

2

PeerJ reviewing PDF | (2023:07:88567:0:1:NEW 26 Jul 2023)

Manuscript to be reviewed



Table 3(on next page)

Table 3. Results of single / multiple persistent HPV infection prevalence.
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1 Table 3� ��	
��	 of sins�� / multiple persistent HPV infection prevalence.


������ of meta-analysisHPV infection 

status
N����� Positive number I² ((� 

Persistent infection prevalence ((� 95%CI (%)

Multiple infections 3 [18,25,26] 163 92.7 48.66 9.80 ~ 87.52

Single infection 3 [18,25,26] 771 94.0 36.71 18.54 ~ 

57.05
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Table 4. Results of persistent HPV infection prevalence at different ages.
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1 Table 4� ������� of persistent HPV infection prevalence at different aa���

AA� The literature number
Positive 

number

Persistent infection prevalence 

(%)
χ� p

< 30 4 [18,22,24,36] 2870 29.83

30 ~ 40 4 [18,24,26,36] 1208 28.39

40 ~ 50 5 [18,20,24,26,36] 643 22.24

>50 5 [18,20,24,26,36] 321 30.22

15.30 0.002
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Figure 1
Figure 1. Preferred reporting items for systematic reviews and meta-analyses flow
diagram to search and identify included studies.
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Figure 2
Figure 2. Forest map of persistent HPV infection prevalence
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Figure 3
Figure 3. Results of the subgroup analyses to estimation of the prevalence of persistent
HPV infection worldwide
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Figure 4
Figure 4. Results of the forest plot to estimation of the prevalence of persistent HPV
infection worldwide based on a random-effects model
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Figure 5
Figure 5. Result of the funnel plot to estimate persistent HPV infection prevalence
worldwide
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