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Human papillomavirus vaccination and cervical cancer prevention and treatment: a bibliometric analysis
(2006-2025)

JI Jie, ZHANG Lili, QU Qiuchan’
Department of Pre-Marital and Preconception Healthcare, Affiliated Maternity and Child Health Hospital of Nantong University,
Nantong 226000, Jiangsu, China

[ Abstract ]| Objective To investigate the research landscape of human papillomavirus (HPV) vaccination and cervical
cancer prevention and treatment, and to lay a foundation for future research. Methods Relevant studies on HPV vaccination
and cervical cancer prevention and treatment published between 2006 and 2025 were retrieved from the Web of Science Core
Collection. After data cleaning and removal of duplicate and irrelevant documents, a visualization analysis was conducted using
software tools including VOSviewer, CiteSpace, and R. Results A total of 4 808 publications were included. The annual
number of articles increased steadily from 58 in 2006 to 368 in 2024. The United States and China were the major contributing
countries in this field, and Professor Garland SM from the University of Melbourne was the most prolific author. Vaccine ranked
first in publication output, and the World Health Organization (WHO) was the most productive institution. Research hotspots
primarily focused on pathogens and pathogenesis, vaccine technologies and immune responses, as well as public health and
cognition. In recent years, research frontiers have shifted from basic virology and clinical trials to practical application-oriented
issues such as vaccination coverage, vaccine hesitancy, and accessibility in low- and middle-income settings. Conclusion Since
2006, the overall research output on HPV vaccination and cervical cancer prevention and treatment has steadily increased, with
the gradual formation of major research hotspot areas. The field is advancing toward public health practices aimed at global
elimination, yet efforts are still needed to translate theoretical knowledge into equitable and accessible interventions and to bridge
implementation disparities across regions through deepened international collaboration.

[ Key words | cervical neoplasms; human papillomavirus; vaccination; bibliometrics
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25 66 J1 1], FETWGHIZ) 35 J7, 350 5 Lot &
SRR 1] B 14.1% FIREEPET - M 7.1% 2,
iNE 2 =T oy G NS IS R R R NS IS S b s
( human papillomavirus, HPV ) [ 448 e |
= G T HPV 558 3000 19 995 PR 2% SC IR A T 20
20 80 AE AR Bl S, X — LR R B R S S T
B SR B TR S B TR L Y24 1k, WHO HE
A7 T8 S T A ) = S A HPV A5 14 FpL [
e RIS S SR R FEN R . B
FCHPV FE T T 2006 4F 3515 3¢ [E FDA #LEH T &
Pk, 2009 4EFRAHLH T F 47 L 2019 4EE A
= A HPV ZEE AL 17, 2025 454~ 7= L
Yy HPV EH HIDU M HPV 28 1A 4R SR 77 10
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Y HPV 5 W B JE SR 5 2 A 02
e ARSI 3 S 28 6 T A sk EL A JE K88 S, A )
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LTS ATR R 5E  F R A k2 . TR OG5 BT
R B S L 9T R, ARG R A SR T2
Jrids, XF 2006 4 LK ARG N T HPV E f
it 55 8 25008 DA R BRI 5

1 FRIFTE

1.1 &FHekE5KE Bk T Web of Science %
58 ( Web of Science Core Collection, WoSCC) .
¥ 2 2 W T TS=(“human papillomavirus vaccine”
OR “human papillomavirus vaccination” OR “HPV
vaccine” OR “HPV vaccination” OR Gardasil OR
Cervarix) AND TS=(*“cervical neoplasm*” OR
“cervical cancer*” OR “cervical carcinoma*”) AND
DT=(article OR review) AND PY =(2006-2025)
AND LA =(English). #2130 [l TR=2=51C&K
197 ( SCI-Expanded )

1.2 BEFHFRSRBIE AUFRR SR
117 ZHr Bt S5 B R R A . B v e
H CiteSpace # 4 ( fiAs 6.4.1 ) SeiEdnLE . &1

[ Sin], FEXF S A TR SR LA B, i
PRES IS RS fERYE, AP T 248 580E: (1) %8
YT EIE, FH RIE S Bibliometrix 2 442 (i
A4.0.1) $EHARRFLEEHE, 5 VOSviewer FH( Mt
A 1.6.20 ) F CiteSpace S Ar 4 SRt A 7 Hexs, LA
W B — BRI 25 (2) TRRIRERSIE, i
SERIRETE TR, WO AR ERA TR B
1.3 X#kitEodLS Tk FIF VOSviewer 4114
b S VEM 28 IETT B ILR 04", 1T CiteSpace
B R AT SOk 5 06 B T R Y, B
Bibliometrix X/ F %] H H550EHEATANEME T

2 &% B

21 FREEXZLMIMAALY AFREL
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—HEE PR AL DAY 5T A £ 5 T I — 8k
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G, (AR, EPREAEMFSEHLIA( International
Agency for Research on Cancer, IARC ) fEfEEHZ M
PR BRI, AL G R4
WAl (B 2) o SRREHE S Y2 38 [ [ S0 e i 53 e
( National Cancer Institute, NCI) 58 /RAR K2,
EEM VA T, JE R E B, K
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Fig1 Trends in annual publication count and mean citations on human papillomavirus vaccination and cervical

cancer prevention and treatment

&1 AALBRSEHEMSESIEHAARMIETEFEEFRERERITEHTH (3120 i) 5&EHER
Tab 1 Publication output (Top 20) and collaboration by corresponding authors’ countries in human papillomavirus

vaccination and cervical cancer prevention and treatment

Rank Country  Document Percentage/%  MCP/% Rank Country ~ Document Percentage/% MCP/%
1 USA 1404 29.2 26.9 11 Netherlands 84 1.7 36.9
2 China 514 10.7 20.6 12 South Africa 83 1.7 55.4
3 UK 237 4.9 37.6 13 Sweden 76 1.6 44.7
4 Australia 212 44 42.0 14 Korea 75 1.6 21.3
5 Japan 166 34 12.0 17 Germany 74 1.5 50.0
6 Italy 163 3.5 22.1 14 Brazil 72 1.5 31.9
7 Canada 150 3.1 42.7 18 Denmark 72 1.5 34.7
8 France 137 2.8 56.9 16 Spain 67 1.4 38.8
9 India 96 2.0 24.0 19 Iran 60 1.2 18.3

10 Belgium 86 1.8 68.6 20 Malaysia 49 1.0 28.6

MCP: Multiple-country publication.

F2 AILBRBSEHEMNSETEAAM RIS IKE P E L CEHET 10 LR
Tab 2 Top 10 institutions by publication output in human papillomavirus vaccination and cervical cancer prevention

and treatment worldwide and in China

Global China
Institution Document Centrality Institution Document
World Health Organization (Global) 227 0.02 Peking Union Medical College 79
University of London (UK) 226 0.06 University of Hong Kong 59
Harvard University (USA) 176 0.04 Xiamen University 33
Centers for Disease Control and Prevention (USA) 159 0.02 Peking University 32
National Institutes of Health (USA) 156 0.02 Sichuan University 32
International Agency for Research on Cancer (Global) 147 0.03 Chinese University of Hong Kong 30
National Cancer Institute (USA) 138 0.04 Zhejiang University 22
University of Melbourne (Australia) 135 0.13 Zhengzhou University 22
University of California System (USA) 120 0.05 Nanjing Medical University 19

London School of Hygiene & Tropical Medicine (UK) 128 0.03 Fudan University 16
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Fig2 Global institutional collaboration network in human papillomavirus vaccination and cervical cancer prevention

and treatment
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Tab 3 Top 10 authors with the highest publication output and impact worldwide and in China in human

papillomavirus vaccination and cervical cancer prevention and treatment

Most production globally

Highest H-index globally

Most production in China Highest H-index in China

Rank

Author Document Author H-index  Citation Author Document Author H-index
1 Garland SM 68 Markowitz LE 32 5783 Qiao YL 54 Qiao YL 26
2 Markowitz LE 60 Garland SM 32 5199 Zhao FH 31 Zhao FH 20
3 Kiml] 60 Kim JJ 32 4518 LiJ 30 Wu TC 17
4 DillnerJ 58 Dillner J 29 4363 Zhang X 29 Zhang X 14
5 Canfell K 56 Canfell K 28 4366 Zhang J 25 Hu SY 14
6 UedayY 54 Brewer NT 28 2710 Hu SY 20 LiJ 14
7 QiaoYL 54 Smith JS 28 2 645 LiuY 16 Zhang J 13
8  Brotherton JML 53 Schiffman M 27 6102 Zhang L 16 Hong Y 11
9  SaraiyaM 50 Castle PE 27 5544 Wang L 14 Ngan HYS 11
10 Smith JS 48 Bosch FX 27 5098 Wong LP 13 Xia NS 11
2.4 gmir R 5 RS RN SHRIITIATAS RIfA RS R S B ({140 Saslow D, 2012) | B

B (F£4) 8K, Vaccine FZAI I FI, T
WRHSCE (4455 ) 25 m )] (HIEECH 67)
PN R . mpg ] 3Gk (£ 5) b iR, X
SCHRETERIZE = KR BRH . BRSO X P f e
(%40 Arbyn M, 2020; de Martel C, 2017) . Ifi

R 7S5 S2 0 (BN Lei JY, 20205 Markowitz
LE, 2014) . 25| L&t de 7R 7 AHSC SCHERAE
RIZHRISRHE, B KA DI . FEH
RIS Rk . AR S EOURILE L BRI R
5. BEWAEAM TN SEOR . X — 40y Ak AR i
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Fig3 Author co-citation network in human papillomavirus vaccination and cervical cancer prevention and treatment

®4 ANIBREEEENSEIENETR R
ZXEHEET 10 SRV AR
Tab 4 Top 10 academic journals by publication output
in human papillomavirus vaccination and cervical cancer

prevention and treatment

SPIE RS, Hrb, SR #2 (HPV) 2iaikt
RERFGE IR O ERE#O (R8T ) SR #8 (1]
i) KB T HPV B G| R RS BT, WoR
TF 5 1 1B 8 DA% 8 DG 7 1 B S8 4 8 5 LM HPYV
FHSARAE ST A S T W PE i H AR 5 G i #3

Rank Source Document IF (2024) H-index H5 . H6. #7) , BEIBSEE T I SOWAE FHFL R R
1 Vaccine 445 3.5 67
:H: Al - T™M 3, 5 ?:l—‘—?\ - f A
2 Hum Vaccin Immunother 184 35 32 - EF" %ﬁ #3 (Cervarix™) bF&Xj‘fHE& B E’J'Im
3 PLoS One 188 26 36 IRAIESE; SERE#7 (FOREEIR) SR OREAR
4 Vaccines (Basel) 134 34 19 E:}%;‘:ﬁ?‘é’ ;ﬁkﬁ #5 ( ﬁ&lalrzj ) E%ﬁ #6 ( ?ﬁﬁi
5  BMC Public Health 118 3.6 32 N e N
ot Come ISR ) WL RE TR E A i
nt J Cancer 87 4.7 32
7 Asian Pac J Cancer Prev 66 21 Tﬁt‘kﬁfiﬂ%ﬁjﬁﬁaﬁfiﬂj%)ﬁﬁo %F{“ ] j‘:f/ls\;j\:]l
8 Front Public Health 65 34 15 il—?ﬁ\%ﬂ (#0. #1. #4. #10) , %E%Xﬂ}%ﬁﬂ/‘]
9  Prev Med 65 32 27
Yo ,—\—»AA /\ > H A »D
o el O T AT, SEh, SERE#L ()

IF: Impact factor.

25 FIRAEZTAEFEALY  CEHERAEIT
(ES) RG0S 2R (#0 24#10) , X
SR RET] YE— 20N 3 MZOBFSTYERE . 4ERE |
FE AR S KA (#2. #8. #9) , BEAEINE

[F158 HPV L AR | 2508 KAL 2 8 R IT 9T 5
SR #4 CREB0) TR S BURBILA ) (9 v 3 5
iR s ARAE#10 (FiATH ) SRR #0 (BlA
A ) HEYISRIK, W LRI A 3L T AR B A%
BRIl VAL AT H B A R, SER
JREC B A
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Tab 5 Top 10 most cited documents in human papillomavirus vaccination and cervical cancer prevention and treatment

Rank Title Author Source Year Citation

1 Estimates of incidence and mortality of cervical cancer in 2018: a Arbyn M Lancet Glob Health 2020 2864
worldwide analysis

Cervical cancer Cohen PA Lancet 2019 1990

Worldwide burden of cancer attributable to HPV by site, country and de Martel C  Int J Cancer 2017 1760

HPV type

HPYV vaccination and the risk of invasive cervical cancer LeilY New Engl J Med 2020 1060
5 American Cancer Society, American Society for Colposcopy and Saslow D Am J Clin Pathol 2012 1029

Cervical Pathology, and American Society for Clinical Pathology
screening guidelines for the prevention and early detection of cervical

cancer
Cervical cancer: a global health crisis SmallL W Cancer Am Cancer Soc 2017 973
Cancer of the cervix uteri Bhatla N Int J Gynecol Obstet 2018 913

8 Human papillomavirus vaccination: recommendations of the Advisory Markowitz LE MMWR Recomm Rep 2014 816
Committee on Immunization Practices (ACIP)

9 Annual report to the nation on the status of cancer, 1975-2009, Jemal A J Natl Cancer [ 2013 806
featuring the burden and trends in human papillomavirus (HPV)-
associated cancers and HPV vaccination coverage levels

10  Attitudes to vaccination: a critical review Yaqub O Soc Sci Med 2014 761
References Year Strength Begin End 2006 - 2025
Harper DM, 2006, Lancet, V367, P1247, DOI 10.1016/S0140-6736(06)68439-0 2006 85.572006 2011
Villa LL, 2005, Lancet Oncol , V6, P271, DOI 10.1016/S1470-2045(05)70101-7 2005  83.282006 2010
Harper DM, 2004, Lancet, V364, P1757, DOI 10.1016/S0140-6736(04)17398-4 2004 67.482006 2009
Villa LL, 2007, New Engl J Med, V356, P1915, DOI 10.1056/NEJM0a061741 2007 83.42008 2012
Paavonen J, 2007, Lancet, V369, P2161, DOI 10.1016/50140-6736(07)60946-5 2007 73.222008 2012
Garland SM, 2007,New Engl J Med, V356, P1928, DOI 10.1056/NEJM0a061760 2007 70.32008 2012
Paovonen J, 2009, Lancet, V374, P301, DOI 10.1016/S0140-6736(09)61248-4 2009 87.522010 2014
de Sanjose S, 2010, Lancet Oncol , V11, P1048, DOI 10.1016/S1470-2045(10)70230-8 2010 61.192011 2015
Joura EA, 2015, New Engl J Med, V372, P711, DOI 10.1056/NEJMoal405044 2015 90.712015 2020 —
Drolet M, 2019, Lancet, V394, P497, DOI 10.1016/S0140-6736(19)30298-3 2019 77.92020 2025 ———
SungH, 2021, CA-Cancer J Clin, V71, P209, DOI 10.3322/caac.21660 2021 123.982021 2025 —
Lei JY, 2020,New Engl J Med, V383, P1340, DOI 10.1056/NEJM0al1917338 2020 94.112021 2025 ——
Arbyn M, 2020, Lancet Glob Health ,V8, PE191, DOI 10.1016/52214-109X(19)30482-6 2020 78.52021 2025 ——
Bruni L, 2021, Prev Med, V144, PO, DOI 10.1016/j.ypmed.2020.106399 2021 68.54 2021 2025 ——
Unknown -, 2020, Global Strategy to Accelerate the Elimination of Cervical Cancer as a Public Health Problem 2020 76.922022 2025 e —

4 AL EFREEEEMSEIEMEHRTERIGEERSH 15 5% Xk
Fig4 Top 15 references with the strongest citation bursts in human papillomavirus vaccination and cervical cancer

prevention and treatment
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Keywords Year Strength Begin End 2006 - 2025
Type 16 2006 58.222006 2010
Type 18 2006 23.752006 2012
Efficacy 2006 23.28 2006 2009
Randomized controlled trail 2006 11.752006 2009
Virus like particles 2006 11.36 2006 2011
High risk 2006 10.04 2006 2009
Classification 2006 9.612006 2012
Follow up 2006 11.48 2007 2009
Anal cancer 2006 10.412012 2017
Systematic review 2007 14.572013 2018
Advisory committee 2011 18.56 2016 2023
Coverage 2010 11.49 2017 2025
Communication 2006  15.612018 2021
Vaccine hesitancy 2019 25.842020 2025
Low income 2019 17.442020 2025

B 6 AIFLBREBEEETNSEIENIEH R
SRILEEEHERT 15 ALK H2IA
Fig 6 Top 15 keywords with the strongest burst strength

in human papillomavirus vaccination and cervical cancer

prevention and treatment
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