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Abstract

Background: Cervical cancer is the fourth most common malignant tumor in women, and the develop-
ment of vaccines has profoundly transformed the landscape of its prevention and treatment. This
study aims to evaluate global research trends in this field since the 21st century through biblio-
metric methods, visually analyzing the current research status and focal points to provide a com-
prehensive overview of the impact of human papillomavirus (HPV) vaccination on cervical cancer.
Methods: We retrieved research articles on HPV vaccination published between 2000 and 2022 from
the Web of Science (WOS) database. Using R’s “Bibliometric” package, CiteNetExplorer, VOSviewer,
and CiteSpace, we analyzed regions, institutions, journals, authors, and keywords to delineate the
latest research trends and predict emerging hot topics. Results: A total of 6899 articles were in-
cluded in this study. Collaborative networks were observed among authors, institutions, and coun-
tries. Over time, the research focus has shifted toward monitoring and evaluating the effectiveness
of vaccination. Conclusion: This study comprehensively outlines the knowledge structure and de-
velopment trajectory of HPV vaccination research over the past two decades, providing a scientific
basis for optimizing vaccine allocation strategies, overcoming vaccination barriers, and formulating
differentiated cervical cancer prevention and control plans.
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1. 5|

BRI T A R AT B DY R W R 1] 4 tH 5 AR ZH 2 (World Health Organization, WHO)4t it
2020 EATERHTIGFEB1Z) 604,000 %1, FET-Z) 342,000 6], HEIAA AT FAR B R R & E R SHAETT OV
Z, TUGA R[2]. 3 PE S5 UGTT (N B ER) Ao R SR 0T 2 B 300 1Y) 38 259R 7 B, AR AT R A
7, RIGRE FHERHBBOT IR THLUREE N R TRt MR, HEFEIEIT 7 2 Rk
7, FEEH AL BT EE B RO IR [3]. % TR B0 A B LR T RO R e . —, IR R
s . 2 - — 2R T (O IR T9US07 ) A 5 T (412 H9R)

HHETIAN, 18 S HiPEANE A E S AL kJE Wi 75 (human papilloma virus, HPV)J& 4% DL A 26 5 414
PRFIRE 5= B TR T ok = B U A B I R R [4]. i, HPV o B, 84%(HK) HPV A 56 Bk fik
IR 22 RN E S [5] . HPV A& —FhXUEE IR DNA Jii 58, FERIZH297 8000 2L xS, Zmtd 6 Fh 3118 45 5
H(E1, E2, E4, E5, E6, E7)HI 2 AR IAZE M) (LY, L2), M5 100 Fl, b %0 14 fhsfa oy BusE
B, 3@ B R R AN S K S AR [6]-[8]. (B fFERMIZ, 2020 fEAERE) 90%IHIHT & = 300 9 51 FH AL T #B
RAAE RSN E R [9]. i [l 5K 3 I RV A 92 1 e P AN 7 2 V38 PR RO 26, T PRI B RS2 PR T
VIR = A LSt 2 B[ 1] WHO FIAE 9 PO R i 35 m] 0Bl HPV16/18 (%2 /0 T8 70% 5 ),
JUE AN 76 Hodth 5 FhEUE R (L) 5 B SR 20%), I RHIE T R LT e I AESE, HPV A
RUPHIT HPV B, i 0o mi s A % 12 2 MR M i RE [10]

b HPV 5 830 SN2 B IR N, MHTHS R AT L C K 2 A E 8, (B s A AEE A R REFE I
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ZS, BT MM AT SRS GRS [11]. SCHRTT 252 — Flig - Gei- S 07E PG B S SCE R oA
PR B S R W A 758, 8 R B AT SRR R F R B AR [12] [13], 7RI R A P o A
KT [14]-[16]. FT I, AHFFXF 2000~2022 4 (8] HPV & 1 5 5 2 < BE 0 SCRkiE AT R G0 A, i@k
HINVAE K EAEM LS SR SRR K 5| SCRRBERINT, #a7n TR a5, AIRRS T IR AL B

Ak, OF BT RE N SOk B 7 BRI HPV 1 5 5 S0 AT 98 10 4 R k4% [17] [18], 4R
MM, X 7R 45 e TR W), 8Ok R4 R IEEZ S KR E RN TS SRR
St bR AR IO UGB KB SRR TR T, SRR, W LREER S K
R E KIEM AT AERE S HOTEME LN ER, BIE AR FIRA B IX ) e 3000 45 5
WS R 72 S A TIE 8 S

2. ZINEH*E
2.1. HIEFKFESKERE

BAAE PubMed FAGZE TAHICOCHEEE: HPV &1 (HPV vaccine, HPV vaccination). & il (cervical
cancer, carcinoma of uterine cervix). T #ilJ& 4% (cervical carcinogenesis)flE 20 i P 83 4% (cervical intraepi-
thelial neoplasia), VAR 2000 4E % 2022 (6] 5 HPV FE i\ 5 S0 ARG I SCHRESREAN A AT 7, AN
T PR UEBH 5T 10 2 TP RTAS B o 5 s 380 SR ST P BE AR, FRATTHE — R N I8 Web of Science (WOS)#%
O AT T WA 28T HPV P B AT B 29008 SRR IR 7 16 FISCER A . 2 SRBE W1 R . (TS = (hpv vaccine))
OR TS = (hpv vaccination) AND ((((TS = (cervical cancer)) OR TS = (carcinoma of uterine cervix))) OR TS =
(cervical carcinogenesis) OR TS = (cervical intraepithelial neoplasia) AND PY = (2000~2022) AND LA = (Eng-
lish) AND DT = (Article OR Review). ZZZ ik, HEFraWHEE . BIBE . RSO UL RTEL KRR
E, EAIN 6899 R SR S SRIA SR . R AN TAE AL AR (ERAX, NS5 ) A58 o
AEAE 3 B 38 P B 3 = 9 3 (L) AT 3R

22. MRITESHIRES

BT SCHREE 1B 7T T RS HEAE IR U AR S R R . MR EUE B, SRR A IR T
MGG RS . AN WOS 5 HPV B A B SR S ok, AR AU
(Plain.txt). N.FH CiteSpace 4341 I AT ML SCHRTA] (1) B2 519G &5 KM VOSviewer 1.6.18 #4% STk i1 &
] B A AT SCR R P DG TG GBI Bibliometrix & R IE F A0 S0 45 A AF S RORES 4 T [19]: JRE A
CiteNetExplorer 1.0.0 #F47 SCH#k 2 28 5 # s iH71[20]

3. &R
3.1. MHRA RIFESHT

AHFFILN 6899 i SCHR, 24,574 it Fi, AT 1258 MU, ¥ K 121 AFE Z L IX A 6165 it
RIFHLK . 83T Bibliometrix #44: %4 h $5%(h-index). 4% 51477k (total number of citations, TC). & X
& (total number of publications, NP)%:4i5#5. % 1 s T AT 10 A =g /1223, Horh Bosch FX S 5145
Ui (h #6% = 40, TC = 15,881), Garland SM ) h $850E 1 4 (h 6%t = 41, TC =10,331), —#HIE
717F HPV ZE W6 5 30 A AEFE 28 IR I B va 9T . 36 2 Y0 T 51 FH R AT 10 18 HPV T b7 i B $50 AH ¢
WESE, IXEESCERIR AR HPV BE DR R B O3 A LS008 A7 VS 907 428 S & S AN R W RO S e 4k, b ol i
T 3CHik A Chaturvedi AK - 2011 4 & % 7E Journal of Clinical Oncology ¥ “Human papillomavirus and
rising oropharyngeal cancer incidence in the United States” , 1% 745 H [ 1984 =35 [F ORI & R 54
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FFARFFEGAC, FETIN 2 2020 4F HPV [SHA: 1 i 47 095 %20 BB B 208« ¢ 3 SR 1 ROSCHERT 10 H3Y
T, EEEPF IR SR HEA R = TIK N Vaccine 532 &%, PIOS ONE 214 3, International
Journal of Cancer 178 & .7 4 %1t T Tk B w10 o7 (14 [l 5/ M X, 55 [B /& 1455 & (NP = 2119, TC = 87,073),
H BB 2 R RIEER, HES0ERME KRR EZR. £ 55 T 10 friliaisiiks, e TEE
PR 3 — 2, AT ROR R [ SR R A K 5 R 3R 283 I AHOCSCHR (el & 4.10%), J& TH5 & .

3.2. BRI EMREE

W LR, SR <ot o CBRYY” L C“TATERY . BRET . “HELHT . R
K “HRBE” 5, KRR T HPV Z 5 E U 7T AR O 32 8, 38 S8R 28 B4 BT 1R )
2000~2022 “EGRERAT 25 MIARIE, FHIFLAS G “RBTRERR” “HPV 16 7 “H R4

Table 1. The 10 most influential authors in the field of human papilloma virus (HPV) vaccines and cervical cancer research
= 1. AFLLJERE (human papilloma virus, HPV)E E S SRR SUS R 22200 89 10 (I{EH

e h 1% TC NP THUGF A
GARLAND SM 41 10,331 105 2002
BOSCH FX 40 15,881 79 2001
CASTELLSAGUE X 38 11,540 51 2001
SCHIFFMAN M 37 9540 78 2000
SCHILLERJT 37 5881 61 2001
WHEELER CM 37 12,036 59 2002
DE SANJOSE S 36 10,991 74 2001
HERRERO R 36 6190 71 2000
SMITH JS 36 5664 70 2003
FRANCESCHI S 35 10,351 69 2000

TC: BHEGIHIK; NP: BELE.

Table 2. The 10 most cited papers in the field of HPV vaccines and cervical cancer research

5% 2. HPV B EME TR R U 5 DR Bim %8 10 B30k

SCHR TC P TC FrifEfk TC
CHATURVEDI AK, 2011, J CLIN ONCOL 2367 197.25 50.56
BOSCH FX, 2002, J CLIN PATHOL 2347 111.76 16.66
SCHIFFMAN M, 2007, LANCET 1772 110.75 17.43
DE SANJOSE S, 2010, LANCET ONCOL 1629 125.31 36.03
VILLA LL, 2007, NEW ENGL J MED 1446 90.38 14.22
GARLAND SM, 2007, NEW ENGL J MED 1323 82.69 13.01
SMITH JS, 2007, INT J CANCER 1213 75.81 11.93
KOUTSKY LA, 2002, NEW ENGL J MED 1208 57.52 8.57
HARPER DM, 2004, LANCET 1174 61.79 13.07
HARPER DM, 2006, LANCET 1174 69.06 13.51

TC: BB,
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Table 3. The 10 most influential journals in the field of HPV vaccines and cervical cancer research
% 3. HPV R EFIE HiEMRSus A 10 M

T h &%k TC NP

VACCINE 75 24,592 532

INTERNATIONAL JOURNAL OF CANCER 52 11,202 178
BRITISH JOURNAL OF CANCER 35 4089 52
CANCER EPIDEMIOLOGY BIOMARKERS & PREVENTION 35 3886 71
GYNECOLOGIC ONCOLOGY 35 3688 95

PLOS ONE 32 4148 214

JOURNAL OF ADOLESCENT HEALTH 28 2984 43
HUMAN VACCINES & IMMUNOTHERAPEUTICS 27 2762 166
JOURNAL OF VIROLOGY 27 2344 4

BMC PUBLIC HEALTH 26 1932 96

TC: BHFIAR; NP: BRI E,

Table 4. Top 10 core countries/regions in the field of HPV vaccines and cervical cancer research
= 4. HPV B E I E HiR s SumaT 10 itz O ERMX

E R X NP ScP MCP [ 55/ X TC PG HE
FEH 2119 1572 547 eS| 87,073 41.09
Gy 621 488 133 i 13,676 39.19
L 349 223 126 %H 12,501 57.88

BRH L 295 184 111 HRH 11,550 39.15

=Y 235 188 47 VEYEF 10,009 84.82
P Ed| 216 93 123 Hh 8751 14.09
JIE YN 211 123 88 IEPN 8414 39.88
EPRE 166 139 27 i 6927 43.29
HA 161 129 32 LR 6348 47.37
faf % 160 112 48 1 [ 5259 39.54

NP: Bk, SCP: HEMMY: MCP: ZEWEY: TC: K5Ik,

Table 5. The top 10 institutions with the highest number of publications in the field of HPV vaccines and cervical cancer

research
= 5. HPV EE M E SRR IS A X E&HRZH 10 M
B EP NP
SIRA K NN 283
5 [ ey P ) 5 TR vty 5% [ 243
HZHIRKF mEX 228
] s St FOHLAA PPAE 206
AL IS o TN 5% [ 206
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R B Ry K 5% [ 192
FEV N PRI 186
PRI R AR T gt 185

L TN EE 182

Yyig o XSRS % [H 174
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2000 - 2022
type 16 2000  60.392000 2009 m—
virus like particle 2000  59.352000 2008
human papillomavirus type 16 2000 39.12000 2009 p—
dendritic cell 2000  29.942000 2007
cytotoxic t lymphocyte 2000 18.01 2000 2007
antigen 2000  16.992000 2008 wu—
immunization 2000 16.86 2000 2007
protein 2000  16.212000 2005
polymerase chain reaction 2000 14.17 2000 2009
immune response 2000 13.812000 2007 .
antitumor immunity 2000 13.57 2000 2007 m—... -
natural history 2000  18.652001 2007
neoplasia 2001 13.252001 2009 p— —
particle vaccine 2006 106.132006 2012 e
young women 2002 57.552006 2009 ____
type 18 2006  29.482006 2012 —
efficacy 2005 22.92006 2009 ——
follow up 2003 15352006 2009 . mmmo
sustained efficacy 2007 28.992007 2012 T —
of study analysis 2012 18.722012 2016 S ——
hpv 16/18 as04 adjuvanted vaccine 2012 22.982014 2017 E—
advisory committee 2010 23.592016 2022 e
coverage 2008 19.37 2017 2022 F e —
barrier 2009 17.12019 2022 —
vaccine hesitancy 2019 13.922019 2022 —

(b)

Figure 1. (a) Keyword occurrences by using Keywords Plus” Wordcloud visualization; (b) Top 25 keywords with the strongest
citation bursts
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“T RS AR B S SR E RN S A R, SRR IR AR T R TR ARG R
MR Ehd 2 A MIAT I 27 K

3.3. LR TER T

I G2 W T R AR G TR, BT DAERIE AR . MU & E R IX R R B ME SR, M
Bl AR . LA BRI, 5 SOR/NR R SCR, ERHE SHA R A TE RS, K 2(a)
7R 59 AL (NBIR =25 G e ) e e e, ot Mark Schiffman &L 8E#:58 5 (Total Link Strength,
TLS)#% =, ¥ 312, Schiffman 5 3L HIFAE The Lancet Oncology HIFF FTiIES2[21]: —4 HPV S 1% HPV16/18
BRI AR BT SRR+ R R RE, AE U KRR R IR . & 2(b) 2o Fibl
KA [ R oA A, GIESE T e HPV B A S B0 T 70 B AZ Oz s 3 v SE [ [ SRR 72
FIr(National Cancer Institute, NCI) #&f# k2% . S&[E 7 4% H 0> (Centers for Disease Control and Prevention, CDC)+
B SRR 2 K [ Brgs i F 70 2 (International Agency for Research on Cancer, IARC)RHI ™ i £ & HEEHL
MEERIGEER . B 2(c) RIEE Nz E 2 EK, SHE. BAR. R AEE . SR % E
SLAREAEA AT ERE RN, KIEEZK SO, XATaes H HPV ZHH R B S0 I 2 K%
DIRRSG, 17 B A 5 P 22 e W i 3 B3 X I3 9 R TR AN B0 1) SRR IR 3R

3.4. ARG EXFROHT
WEFURIL, HPV BEHT 5 S 7L I 5| STk 3 2248 R A S AR A PR 37 A~ 1 e e o
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Figure 2. (a) Network map showing authors’ collaborations in HPV vaccines and cervical cancer research; (b) Network map
showing organizations’ collaborations in HPV vaccines and cervical cancer research; (c) Network map showing national col-
laborations in HPV vaccines and cervical cancer research
E 2. (a) MEERRMEEE HPV BEMETRARFHEERER; (b)) MEERRIME HPV BEMETEHRF
HEMEEMR; (c) MEERRERE HPV EEFETEMRPHNEERE.
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ST, TR 5] SCHR 2 R R T T B AL S R B B R AR AT B 3 A U SR 5 HIE
2, YEUONRREN, T RAGRSTIR(UOE 1R TR R).
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Figure 3. HPV vaccines and cervical cancer research citation network graph from CitNetExplorer
3. 3k H CitNetExplorer B HPV & 5 = SEM 55| ST E

4. ¥1ig

SCHRTE 5 S 70 RT LASE S 5K 1 43 BT B8 0 SCRFRFF ST R0 R v S8 AR R, X AR s ek SR 1 7 s
M AT SRV, TR E C R R S R R AL, FEVP A AR E BT FT A SR AR R
WrfE[22] [23]. A5 2000~2022 4 (8] HPV ¥ f e 5 5 S S SCRRIZEAT SCR T B A, T8 S 4
AR T IR R E N IR AR, AR SRAIE 5T 7 Al S A R s 48 5]

H 2000 fELASKR, HPV H 5 5 £ S SR & AE I K F0k 12.58%, s iz AU oG FE R4
Tt EMRERERE, 2019 FfEEMKEE—DET, eSS UK PR PG . A7l
KA RS AT R HPV W 7 1A 8 IR v . SE DR IS BRI B bR & EAR AL, RBIZ
IR T 22 50 A . 1 10 BRI E S BN R R E R, K2 SRR AR E G, 1Rk X
FEAG ) T LRI 725 A BRPE BOE o BATTHRE A% R e b B AT STk v s A (1) 4()), FE5 A BRSCk (14
AW LRI KB E K SR I B R fE W “F A BEFULE 2020 4 O IGE, TR IBE K
FL7E 2016 F O SR o A E K HPV 2 i #6028 AN S 0 B 3508 i 227 5 2R 2 52 i)\ 8 K R 4R 40 ]
K[ 22 S AR () £ BB R [24] . 4T X022 it 7 2 SRAE R U N 3R [25], (EUAH CAFE 5 R R O o B 22 i
Rl o AR R BTG R B R A SR I 7 28, I R AZ A3 8 N DA e [ (R ik e A 41l [26] « Vaccine
PA S AT AR R SCR 23.74% o i s e T, /T 20 AT T R SCERE Y 32.5%, K HE A AR
SEFRTRIA A SR O T . 7E 59 A1k SR 25 B o e, Bosch FX AR sl 51 S o
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