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Systematic Review

Introduction
Human papillomavirus (HPV) is the most common 
sexually transmitted infection worldwide,1 with more 
than 80% of sexually active men and women estimated 
to experience HPV infection at least once during their 
lifetime.2 HPV, a double-stranded circular DNA virus 
in the Papillomaviridae family has over 100 HPV-
identified genotypes, 40 of which are associated with 
human reproductive tract, mouth, and throat infections. 
Due to the uncontrolled proliferation of squamous 
epithelia within the mucosa.3 These genotypes can be 
categorized as either high-risk (HR) HPV or low-risk 
(LR) HPV types depending on their potential to cause 
cancer.4-6 LR-HPV may lead to warts on or around the 
genitals, anus, mouth, or throat, while HR-HP with no 
symptoms can cause various cancers depending on the 
site of infection, including anal, cervical, oropharyngeal, 
penile, vaginal, and vulvar cancers.7-9 In nearly all cases 
of cervical cancer, DNA sequences from HR-HPV types 
are detected. Cervical cancer ranks as the second most 

prevalent cancer among women globally, resulting in over 
340 000 women deaths annually.10 Moreover, at least 90% 
of oral squamous cell carcinoma (OSCC) cases that tested 
positive for HPV are related to the HR-HPV type 16.11 
OSCC is the predominant type of oral cancer, accounting 
for 80%-90% of all malignant growths in the oral cavity.12 
Genital HPV infection primarily spread through vaginal 
sex, while the oral HPV types associated with head and 
neck cancers are transmitted primarily through oral sex.13-

15 “Dual-site infections” are defined as any HPV infections 
occurring in both the oral cavity/oropharynx and cervix.16 
“Concurrency” refers to the existence of an HPV infection 
in both genital and oral sites, regardless of whether the 
HPV type is the same or not. “Concordance” refers to the 
existence of the identical type of HPV in both genital and 
oral sites, identified synchronously or asynchronously.17, 

18 A meta-analysis estimated the concordance rate of 
HPV infections in both oral and cervical areas at 27%, 
based on the results of 10 studies.19 Another study, 
reviewing the results of 114 studies, found the average 
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Abstract
Background and aims: The relationship between oral-genital infections caused by human 
papillomavirus (HPV) in men and women is not well studied. This systematic review and meta-
analysis aimed to determine the prevalence of concurrent and concordant oral-genital HPV infection.
Methods: This systematic review and meta-analysis was conducted by selecting 89 articles 
from PubMed, Scopus, and Web of Science databases, exclusively searching for English studies 
published in international journals up to June 2023. The study summarized the percentages of 
concurrent (presence of any HPV in both oral and genital sites) and concordant (presence of 
the same types of HPV in both oral and genital sites) oral-genital HPV infections. The quality of 
these studies was evaluated using the Quality Assessment Tool for Quantitative Studies (QATQS). 
Moreover, meta-analysis was done using comprehensive meta-analysis (CMA) software with a 
random-effects method at a significant level of 0.05.
Results: The meta-analysis incorporated a total of 86 articles. Based on QATQS, 83% of these 
studies achieved ‘Moderate’ ratings. The overall prevalence of concurrent oral-genital HPV 
infection was 15.5% (95% CI: 11.2–21) in women and 14% (95% CI: 8–23.3) in men. The 
concordance rate was 41.9% (95% CI: 33.8–50.5) in women and 32.2% (95% CI: 11–64.7) 
in men. Additionally, the prevalence of genital and oral HPV infections was 61% (95% CI: 
21.3–90.6) and 9.5% (95% CI: 7.7–11.7), respectively.
Conclusion: This meta-analysis showed that the high prevalence of genital HPV and oral-genital 
HPV can be a reason for the possibility of self-contamination. 
Keywords: Human papillomavirus, Oral, Genital, Infection, Prevalence, Systematic review, 
Meta-analysis
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infection rate in oral and cervical areas to be 16%. Among 
women with infections in both areas, the incidence rate 
of the same type of HPV (oral-cervical concordance) 
was reported at 41%.16 Although the incidence of HPV-
related oropharyngeal cancers is higher in men than 
in women,20 no studies have specifically addressed the 
concordance of genital and oral HPV in men. Therefore, 
it is essential to include studies containing data on both 
male and female participants or studies that only focus on 
the concurrence of male oral-genital HPV infections. The 
dual-site (presence in both oral and genital) and bi-sexual 
(incidence in men and women) nature of HPV provides a 
complex perspective for understanding the epidemiology 
and pathogenesis of the virus, potentially contributing to 
a better understanding of HPV transmission. As such, 
the current study presented a comprehensive analysis of 
the existing literature on the co-occurrence of genital and 
oral HPV infections in both genders and examined the 
prevalence of the infection in different continents.

Materials and Methods
Search Strategy and Information Sources
This systematic review was conducted using the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) guidelines. A comprehensive 
search was conducted in three databases, including 
PubMed/MEDLINE, Scopus, and Web of Science, 
using the following keywords up to June 2023: “Human 
papillomavirus”, “oral”, “genital” and “infection” or “lesion”. 
AND, OR, and MeSH terms were also used to improve the 
search results. Furthermore, a manual search of reputable 
scientific journals was performed to find relevant full-text 
articles. The search strategy used in PubMed is presented 
in Table S1 (See Supplementary file 1). 

Screening and Selection of Studies 
All retrieved articles were entered into Endnote 20 
software. After removing duplicates, studies were screened 
by title and abstract. The process of identifying duplicate 
articles was conducted in two phases. In the first phase, 
EndNote was used to detect duplicates. In the second 
phase, each title was manually reviewed for duplication. 
Then, their eligibility was verified by examining the full 
text. Articles that evaluated dual-site HPV infections (oral 
and genital) in patients with genital HPV infection were 
included in the analysis.

Inclusion and Exclusion Criteria
The review included all observational studies published 
in English addressing dual-site HPV infection in patients 
with genital HPV infection. Review studies, case reports 
or case series, letters to editors, commentaries, and reports 
were excluded.

Data Collection Tools and Methods
The prepared checklist was used to extract the data, 
and information extracted from each study included 

publication year, country of study, sample size, gender of 
participants, type of study, method of HPV detection, and 
methods of collecting oral and genital samples.

Measurement of Outcome Variables
The prevalence of concurrent HPV infections in both oral 
and genital sites was the primary outcome variable of this 
study. Concurrent infection refers to the presence of HPV 
in both genital and oral sites, regardless of the HPV type. 
The secondary outcome variable was the prevalence of 
HPV-type concordance, which refers to the presence of an 
identical type of HPV in both genital and oral sites. Two 
other outcome variables were the prevalence of oral and 
genital HPV infections. 

Risk of Bias (Quality) Assessment
The quality of the articles in this systematic review 
was evaluated using the Quality Assessment Tool for 
Quantitative Studies (QATQS) from the Effective Public 
Health Practice Project criteria, as described by Thomas 
et al.21 This assessment tool examines various factors such 
as study design, analysis, withdrawals and dropouts, data 
collection practices, selection bias, invention integrity, 
and blinding as part of a controlled trial confounders.21 
This review assessed all these factors for the included 
studies, excluding blinding, because all the studies were 
observational and we did not include any experimental 
or randomized clinical trials. Each aspect was evaluated 
based on specific criteria and assigned a strong, moderate, 
or weak rating. Studies that received only moderate and/
or strong ratings for all aspects were considered “strong” 
studies. Those with one weak rating were considered 
“moderate” studies, while studies with more than one 
weak rating were labeled “weak” studies.21

Data Analyses
Meta-analysis was performed by comprehensive meta-
analysis (CMA) software with a random method at a 
0.05 significant level. To evaluate statistical heterogeneity, 
Cochran’s Q test was used with a significance level of 
P ≤ 0.1) and the I2 index with a significance level of ≥ 50%. 
A low I2 value (generally considered to be below 25%) 
indicates that the studies in the meta-analysis are relatively 
homogenous, and the observed differences are likely due 
to sampling error rather than true differences between 
the studies. On the other hand, a high I2 value (generally 
considered to be above 50%) indicates that the studies 
in the meta-analysis are highly heterogeneous, and the 
observed differences between the studies are likely due to 
true differences rather than sampling error.22 Therefore, 
we applied a random‐effects model for meta‐analysis 
of cases with heterogeneity (P < 0.1 and I2 > 50%) and 
a fixed‐effect model for meta‐analysis of cases without 
heterogeneity (P > 0.1 and I2 < 50%). We also used methods 
such as subgroup analysis to address heterogeneity across 
studies. In addition, the Trim and Fill method was used to 
calculate the adjusted prevalence for items with significant 
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publication bias.

Reporting Bias Assessment
Publication bias across the studies was assessed and 
illustrated using Funnel plots with pseudo 95% confidence 
limits, depicting the effects estimated from individual 
studies along the horizontal axis.

Results
Selection of Studies and Study Characteristics
After a systematic search, 3030 articles were collected from 
PubMed, Scopus, and Web of Science databases. After 
eliminating duplicate articles, 1801 records remained. Of 
these, 1683 articles were considered irrelevant based on 
the title review, and 11 more were excluded after abstract 
assessment. Subsequently, we thoroughly examined the 
full text of the remaining 107 articles, and ultimately, 89 
articles met the inclusion criteria for this study (Figure 1). 

Studies Characteristics
This review comprised 77 cross-sectional studies (86%), 
7 case-control studies (8%), and 5 cohort studies (6%). 
The publication dates of these articles ranged from 1992 
to 2023. Dual-site HPV infection was examined in 70 

articles exclusively involving women, 8 articles only 
involving men, and 11 articles involving both genders. 
Various methods were used to collect samples from the 
genital area, with the most common of which being a 
combination of methods (29.2%) and swabs (23.6%), 
while other methods included brush, smear, biopsy, and 
the like. The predominant methods for sampling the oral 
area were rinse (31.5%) and a combination of methods 
(27%). The most common HPV detection method in the 
articles was the polymerase chain reaction (PCR), used in 
82% of studies. Furthermore, 6 studies were conducted in 
Africa, 32 in America, 7 in Asia, and 42 in Europe. Table 1 
summarizes the characteristics of the studies included in 
the systematic review.

Quality Assessment
Table 2 summarizes the quality assessment results. Among 
the studies, 8 studies (9%) were classified as strong, 74 
studies (83%) as moderate, and 7 (8%) as weak. Studies 
were categorized as weak if their design was cross-
sectional (n = 77, 86%)17-19, 23-97 and moderate if they were 
case-control (n = 7, 8%)71, 98-103 or cohort (n = 5, 6%).104-

108 For selection bias, studies were classified as strong if 
individuals were randomly chosen from an exhaustive 

Figure 1. Flow of Information Through the Various Phases of the Systematic Review. Note. HPV: Human papillomavirus
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Table 1. A Summary of the Characteristics of the Studies Included in the Systematic Review (N = 89)

Author, Year Country
Sample Size 

and Gender of Participants
Type of Study

HPV-Detecting 
Method

Sample Collection Method

Genital Oral

Sonawane et al 23 US

3232 men with information 
on oral HPV infection 

2954 men with genital HPV 
infection

2883 men with data on 
both oral-genital HPV 

infections

Cross-sectional PCR Swab Rinse

Tewari et al 24 Ireland 223 women Cross-sectional

Genital: Reverse 
hybridization

Oral: PCR and reverse 
hybridization

Biopsy Rinse

Paaso et al 25 Finland 21 women Cross-sectional PCR Brush Brush

Mosmann et al 26 Argentina 100 women Cross-sectional PCR Brush, swab Swab, scrape

Custer et al 27 US
7093 women 

3241 men 
Cross-sectional PCR Swab Rinse

Suehiro et al 28 Brazil 254 women Cross-sectional PCR and Multiplex Kit Brush, spatula Brush, rinse

Sánchez-Siles et al 98 Spain 100 women Case-Control PCR Not specified Rinse

Perez Quintanilla et al 29 Mexico 174 women Cross-sectional
PCR and reverse 

hybridization
Brush Brush

Nemesio et al 30 Brazil 406 women Cross-sectional PCR
Cytology, 

colposcopy, 
biopsy

Rinse

Gilles et al 31 Belgium 44 women Cross-sectional PCR Smear Rinse

Sehnal et al 32 Czech Republic 718 women Cross-sectional Linear array Brush Rinse

Le et al 17 Japan 210 men Cross-sectional PCR Swab Rinse

Kiwerska et al 33 Poland
197 women 

197 male partners
Cross-sectional PCR Brush Swab

Enerly et al 34 Norway 312 women Cross-sectional
PCR and type-specific 

hybridization
Brush Swab

Eggersmann et al 35 Germany
221 women 

157 sexual partners 
Cross-sectional PCR Smear, brush Smear, rinse, brush

Christensen et al 99 Denmark 417 women Case-control PCR N/A Tumor specimens

Brouwer et al 36 US

10776 women and 1757 
men with genital samples

7102 women and 
6878 men with oral 

samples

Cross-sectional PCR Swab Rinse

Tuominen et al 37 Finland 39 women Cross-sectional PCR Scrape Scrape

Tsikis et al 38 Greece 294 men Cross-sectional PCR Swab, brush Rinse, brush

Thorsteinsson 39 Denmark 214 women Cross-sectional PCR Swab, brush Swab, brush

Rietbergen et al 40 Netherlands 308 women Cross-sectional PCR Pap smear Biopsy

Grimm et al 41 Germany
73 women 

Cross-sectional
Linear array and 
“Papillo Check”

Swab, brush
Swab, scrape, 

brush

Cossellu et al 42 Italy 44 women Cross-sectional PCR Swab Swab, brush, rinse

Woelber et al 43 Germany 235 women Cross-sectional PCR Swab Scrape

Sonawane et al 44 US
4641 women 

4493 men 
Cross-sectional PCR Swab Rinse

Patel et al 45 US 1683 men Cross-sectional Linear array Swab Rinse

Oliviera et al., 2017 46 Brazil 76 women Cross-sectional PCR Scrape Scrape, brush

Nunes et al 47 Brazil, Mexico, 
US

717 men Cross-sectional PCR Swab Rinse

Lupato et al 48 Italy
253 women

247 men 
Cross-sectional Not specified

Self-report from 
Pap smear

Rinse

Beachler et al 104 Costa Rica 350 women Cohort PCR Not specified Rinse

Visalli et al 100 Italy 125 women Case-Control PCR Medical record Rinse

Vanya et al 49 Brazil
43 women

22 male partners
Cross-sectional PCR Pap smear Brush
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Author, Year Country
Sample Size 

and Gender of Participants
Type of Study

HPV-Detecting 
Method

Sample Collection Method

Genital Oral

Uken et al 50 Germany
101 women 

60 male partners
Cross-sectional PCR Brush Brush

Temizkan et al 101 Turkey 98 women Case-Control None (cytology)
Smear, biopsy, 

colposcopy
Swab, brush

Menezes et al 105 India 50 women Cohort PCR Swab Swab

Loverro et al 51 Italy
35 transgendered 

individuals (14 female to 
male, 21 male to female)

Cross-sectional Linear array Brush Brush

Kero et al 106 Finland
131 women

131 male partners
Cohort PCR Brush, scrape Brush, scrape 

Kedarisetty et al 18 US 3463 women Cross-sectional

Cervical: Linear array 
and “Digene HC2 HPV 

DNA” test
Oral: PCR

Swab Rinse

Tatar et al 52 Hungary
149 women 

60 male partners
Cross-sectional PCR Not Specified Rinse, brush

Skoczynski et al 53 Poland 152 women Cross-sectional PCR Brush, Swab Swab

Marques et al 54 Brazil
43 women

22 male partners
Cross-sectional PCR

Self-report from 
Pap Smear, 
colposcopy

Brush

Liu et al 55 China 2228 men Cross-sectional PCR Swab Swab

King et al 56 UK 151 men Cross-sectional PCR Swab Rinse

Grun et al 57 Sweden
211 women 

87 men
Cross-sectional PCR Swab Rinse

Brouwer et al 58 US

10407 women with genital 
samples

5236 women and 5264 
men with oral samples

Cross-sectional
Genital: Linear array 
and multiplex assay

Oral: PCR
Swab Rinse

Vidotti et al 59 Brazil N = 105 women Cross-sectional PCR Brush Brush

Steinau et al 60 US 1812 women Cross-sectional Linear array Swab Rinse

Meyer et al 61 Germany
129 women

15 male partners
Cross-sectional PCR Smear, brush Smear, rinse

Louvanto et al 102 Finland 95 women Case-control PCR Scrape, brush Scrape, brush

Lima et al 62 Brazil 200 women Cross-sectional
“Digene HC2 HPV 

DNA” test
Brush Scrape, brush

Kofoed et al 63 Denmark
58 women 
124 men 

Cross-sectional PCR Brush Rinse

Beder Ribeiro et al 64 Brazil
31 men 

31 female partners
Cross-sectional PCR Swab, brush Swab, brush

Vogt et al 65 South
Africa

34 women 
34 male partners

Cross-sectional PCR Swab Rinse

Videla et al 66 Spain 733 men Cross-sectional PCR Swab Brush, rinse

Schlecht et al 67 US 97 women Cross-sectional PCR Brush Rinse

Lang Kuhs et al 68 Costa Rica 5838 women Cross-sectional PCR Exfoliation Rinse

Adamopoulou et al 69 Greece 43 women Cross-sectional PCR and nested PCR Scrape Rinse

Zonta et al 70 Brazil 409 women Cross-sectional PCR Brush Brush

Elasbali et al 71 Sudan 50 women Case-Control PCR Scrape Scrape

Du et al 72 Sweden
408 women

82 men
Cross-sectional PCR Swab Rinse

Termine et al 19 Italy 100 women Cross-sectional PCR Not specified Exam, rinse

Sayyah-Melli et al 73 Iran 104 women Cross-sectional PCR Not specified Not specified

Ragin et al 74 US 118 women Cross-sectional Linear array Brush, Pap smear Brush, rinse

Peixoto et al 75 Brazil 100 women Cross-sectional PCR Histology
Swab, scrape, 
brush, biopsy

Paaso et al 107 Finland 323 women Cohort Multiplex kit Scrape Scrape

Matsushita et al 76 Japan 196 women Cross-sectional PCR Scrape, smear Scrape

Table 1. Continued.
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roster of the intended population (n = 17, 19%).18,23,27,36,3

9,44,45,47,53,55,58,60,68,78,89,99,104 If the participants were referred 
from a source such as a clinic, studies were classified 
as moderate (n = 66, 74%),17,19,24-26,28-33,35,37,38,40-43,46,48-52,54, 

56,57,59,61-67,69-73,75-77,79-82,84, 85,87,90-92,94-98,100-103,105-108 and they were 
classified as weak if the participants were self-referred 
(n = 6, 7%).34,74,83,86,88,93

Regarding data collection methods, studies were 
classified as strong if they reported the sample collection 
method for both oral and genital samples (n = 75, 
84%).17,18,23-47,49-51,53,55-72,74-77,81-90, 92-95, 97,100,102,103,105-108 In cases 
where the research did not explicitly mention the sample 

collection method for one or both oral and genital samples, 
they were classified as weak. If studies relied on HPV 
infections reported by individuals, they were classified as 
moderate (n = 14, 16%).19,48,52,54,73, 78-80, 91,96,98,99,101,104 

For confounders, the studies were classified as ‘strong’ 
if the researchers addressed confounding factors either 
through the study design (e.g., stratification or matching) 
or during the data analysis and took steps to control 
for potential biases.17-19,23-29, 31, 32,34-40,42-45,47-51,54-56,58-63,65-68, 

70,71,73-75,77,78,80-83,85-87,89,90,95,96,99-106,108 For the withdrawals and 
dropouts, only five cohort studies were considered, four 
of which described the number or reasons for participants 

Author, Year Country
Sample Size 

and Gender of Participants
Type of Study

HPV-Detecting 
Method

Sample Collection Method

Genital Oral

Crawford et al 77 UK 100 women Cross-sectional PCR Swab, brush Swab

Brown et al 78 Peru 184 women Cross-sectional PCR Not specified Rinse

Sánchez-Vargas et al 79 Mexico 46 women Cross-sectional PCR Not specified Swab

Saini et al 80 Malaysia 70 women Cross-sectional
“Digene HC2 HPV 

DNA” test
Not specified Swab, brush

Xavier et al 81 Brazil 30 men Cross-sectional
PCR and reverse 

hybridization
Biopsy

Exam, biopsy, 
scrape

Termine et al 82 Italy 140 women Cross-sectional PCR Spatula, brush Brush

Castro et al 83 Brazil 30 women Cross-sectional PCR
Colposcopy, 

biopsy
Brush

Richter et al 84 South Africa 30 women Cross-sectional Linear array
Examination, Pap 

smear
Brush

Marais et al 85 South Africa 115 women Cross-sectional Linear array Swab Swab

Ragin et al 86 Tobago 212 women Cross-sectional
Linear array, nested 

PCR
Brush Rinse

Passmore et al 87 South Africa 103 women Cross-sectional Linear array Swab Swab

Nordin et al 88

Not Specified 
(Swedish Author 

Group)
30 women Cross-sectional PCR Brush Swab

Giraldo et al 103 Brazil 140 women Case-Control PCR
Histopathological 

examination, 
colposcopy

Scrape, swab

Fakhry et al 89 US 221 women Cross-sectional PCR Rinse Rinse

Smith et al 90 US 577 women Cross-sectional PCR Pap Smear, swab Rinse

Canadas et al 91 Spain 188 women Cross-sectional PCR Exfoliation Not specified

Marais et al 92 South Africa 81 women Cross-sectional PCR and ELISA
Swab, brush, 

biopsy
Swab

Premoli De Percoco 
et al 93

Not Specified 
(Venezuelan 

Author Group)
50 women Cross-sectional

Non-radioactive DNA 
probes

Swab Biopsy

Badaracco et al 94 Italy 29 women Cross-sectional PCR
Spatula (cervix), 

swab (vulva-
vaginal)

Swab

van Doornum et al 108 Netherlands
162 women 

85 men 
Cohort PCR

Spatula, 
swab, exam, 
colposcopy

Spatula

van Doornum et al 95 Netherlands
111 women 

65 men 
Cross-sectional PCR

Spatula, 
swab, exam, 
colposcopy

Spatula, swab

Panici et al 96 Italy
66 women

35 men 
Cross-sectional Hybridization Not specified Swab, biopsy

Kellokoski et al 97 Finland 334 women Cross-sectional
Southern blot 

hybridization and PCR
Biopsy Biopsy

Note. HPV: Human papillomavirus; PCR: Polymerase chain reaction; ELISA: Enzyme-linked immunosorbent assay; N/A: Not applicable. 

Table 1. Continued.
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Table 2. A Summary of the Results of Oral and Genital HPV Infections in Studies

Author
Oral-Genital HPV-
Positive Patients

Oral-Genital HPV-Positive Patients With 
HPV-Type Concordance

Oral HPV-Positive Patients
Genital HPV-Positive 

Patients
 QATQS

Sonawane et 
al 23 .

Men: n = 50/2883 (1.7%) (Who have data 
on both oral and genital HPV infections)

Men: n = 208/3232 (6.4%) 
(Any high-risk HPV)

Men: n = 830/2954 (28%)
(Any high-risk HPV)

Moderate

Tewari et al 24 Women: n = 21/223 
(9.4%)

Women: n = 6/21 (28.5%) Women: n = 22/223 (9.8%)
Women: n = 223/223 

(100%)
Moderate

Paaso et al 25 Women: n = 2/5 (40%) Women: n = 0/2 (0%) Women: n = 8/21 (38%) Women: n = 5/21 (23.8%) Moderate

Mosmann et 
al 26

Women: n = 5/18 
(27.7%) 

Women: n = 3/5 (60%) Women: n = 14/100 (14%) 
Women: n = 18/100 

(18%) 
Moderate

Custer et al 27

Men: n = 109/3040 
(3.5%)

Women: n = 63/6964 
(0.9%)

Men: n = 54/109 (49.5%)
Women: n = 39/63 (61.9%)

.

Men: n = 3040/3241 
(93.8%)

Women: n = 6964/7093 
(98.2%)

Moderate

Suehiro et al 28 Women: n = 15/103 
(14.5%)

Women: n = 0/15 (0%)
Women: n = 30/254 

(11.8%) 
Women: n = 103/254 

(40.5%) 
Moderate

Sánchez-Siles 
et al 98 Women: n = 7/50 (114%) Women: n = 1/7 (14.2%) Women: n = 13/100 (13%) 

Women: n = 50/100 
(50%)

Strong

Perez 
Quintanilla et 
al 29

Women: n = 155/168 
(92.2%)

Women: n ≤ 39/155 (Bar graph
description)

Women: n = 161/174 
(92.5%)

Women: n = 168/174 
(96.5%)

Moderate

Nemesio et al 30 Women: n = 10/251 
(3.9%)

Women: n = 9/10 (90%) Women: n = 16/406 (3.9%)
Women: n = 251/401 

(62.6%)
Moderate

Gilles et al 31 Women: n = 1/11 (9%) Women: n = 1/1 (100%) Women: n = 1/36 (2.7%) 
Women: n = 11/36 

(30.5%) 
Moderate

Sehnal et al 32 Women: n = 6/448 
(1.3%)

Women: n = 5/6 (83.3%) Women: n = 10/438 (2.2%)
Women: n = 448/714 

(62.7%)
Moderate

Le et al 17 Women: n = 5/58 (8.6%) Women: n = 1/5 (20%) Men: n = 16/198 (8%) Men: n = 58/198 (29.3%) Moderate

Kiwerska et al 33

Men: n = 45/114 (39.4%)
Women: n = 39/197 

(19.7%)

Men: n = 20/45 (44.4%)
Women: n = 17/39 (43.5%)

Men: n = 56/197 (28.4%)
Women: n = 39/197 

(19.7%)

Men: n = 114/197 (57.9%)
Women: n = 197/197 

(100%)
Moderate

Enerly et al 34 Women: n = 4/122 
(3.2%)

Women: n = 2/4 (50%) Women: n = 4/312 (1.2%) 
Women: n = 122/312 

(39.1%)
Weak

Eggersmann et 
al 35

Sexual Partners: Not 
Specified

Women: n = 1/144 
(0.6%)

.
Sexual Partners: n = 1/157 

(0.6%)
Women: n = 1/221 (0.4%)

Sexual Partners: Not 
Specified

Women: n = 144/221 
(65.1%)

Moderate

Christensen et 
al 99

Women: n = 42/172 
(24.4%)

.
Women: n = 203/417 

(48.6%)
Women: n = 172/343 

(50.1%)
Strong

Brouwer et al 36 Data were not 
specifically reported.

Men: n = 55
Women: n = 66

Men: n = 824/6878 (11.9%)
Women: n = 282/7102 

(3.9%)

Men: n = 795/1757 
(45.2%)

Women: n = 2542/10776 
(23.6%)

Moderate

Tuominen et 
al 37 Women: n = 4/9 (44.4%) Women: n = 2/4 (50%) Women: n = 13/39 (33.3%) Women: n = 9/39 (23%) Moderate

Tsikis et al 38 Women: n = 3/67 (4.4%) Women: n = 0/3 (0%) Men: n = 11/294 (3.7%) Men: n = 67/294 (22.8%) Moderate

Thorsteinsson 
et al 39 Women: n = 0 (0%) N/A Women: n = 12/214 (5.6%)

Women: n = 108/214 
(50.5%)

Moderate

Rietbergen et 
al 40

Women: n = 9/16 
(56.2%)

.
Women: n = 70/308 

(22.7%)
Women: n = 16/224 

(7.1%)
Moderate

Grimm et al 41 Women: n = 3/69 (4.3%) Women: n = 3/3 (100%) Women: n = 3/73 (4.1%) Women: n = 69/73 (94%) Weak

Cossellu et al 42 Women: n = 7/36 
(19.4%)

Women: n = 1/7 (14.2%) Women: n = 9/44 (20.4%)
Women: n = 36/43 

(83.7%)
Moderate

Woelber et al 43 Women: n = 6/207 
(2.8%)

Women: n = 3/6 (50%) Women: n = 6/135 (4.4%)
Women: n = 207/223 

(92.8%)
Moderate

Sonawane et 
al 44

Men: 19.3%
Women: 5.1%

.
Men: n = 536/4493 (11.9%)

Women: n = 178/4641 
(3.8%)

. Moderate

Patel et al 45 Women: n = 148/763 
(19.3%)

Women: n = 54/148 (36.4%) Men: n = 189/1683 (11.2%)
Men: n = 763/1683 

(45.3%)
Moderate

Oliviera et al 46 Women: n = 1/7 (14.2%) Women: n = 0/1 (0%) Women: n = 4/76 (5.2%) Women: n = 7/76 (9.2%) Weak

Nunes et al 47 Women: n = 181/557 
(32.4%)

. Men: n = 210/717 (29.2%) Men: n = 557/717 (77.7%) Moderate
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Author
Oral-Genital HPV-
Positive Patients

Oral-Genital HPV-Positive Patients With 
HPV-Type Concordance

Oral HPV-Positive Patients
Genital HPV-Positive 

Patients
 QATQS

Lupato et al 48 Women: n = 1/11 (9%) . Women: n = 10/253 (3.9%)
Women: n = 11/90 

(12.2%) 
Moderate

Beachler et al 104

Women in year 4 of 
follow-up: n = 47/223 

infections (21%)

Women in year 4 of follow-up: n = 31/47 
infections (66%)

Women in year 4 of follow-
up: n = 82/350 (23.4%) 

infections 

Women in year 4 of 
follow-up: n = 223/350 

infections (63.7%) 
Strong

Visalli et al 100 Women: n = 24/100 
(24%)

.
Women: n = 26/125 

(20.8%) 
Women: n = 100/125 

(80%)
Moderate

Vanya et al 49 Women: n = 1/43 (2.3%) .
Men: n = 3/22 (13.6%)

Women: n = 1/43 (2.3%)

Men: Not specified
Women: n = 43/43 

(100%)
Moderate

Uken et al 50

Men: Not Specified
Women: n = 3/101 

(2.9%)

Men: Not Specified
Women: n = 2/3 (66.6%)

Men: n = 3/60 (5%)
Women: n = 3/101 (3%)

Men: Not Specified
Women: n = 101/101 

(100%)
Moderate

Temizkan et 
al 101 Women: n = 3/30 (10%) . Women: n = 3/98 (3%)

Women: n = 30/98 
(30.6%)

Moderate

Menezes et 
al 105

Women: n = 4 
infections/17 (23.5%)

.
Women at follow-up: 

n = 5/38 (13.1%)
Women at follow-up: 

n = 17/41(41.5%)
Strong

Loverro et al 51 Women: n = 0 (0%) N/A Women: n = 0/35 (0%) Women: n = 3/34 (8.9%) Moderate

Kero et al 106

Among 15 concordant 
couples at baseline: 
Men: n = 0/3 (0%)

Women: n = 2/3 (66.6%)

Among 15 concordant couples at 
baseline: 
Men: N/A

Women: n = 1/2 (50%)

At baseline: 
Men: n = 24/131 (18.3%)

Women: n = 25/131 (19%)

At baseline:
Men: n = 29/128 (22.6%)

Women: n = 25/131 
(19%)

Moderate

Kedarisetty et 
al 18

Women: n = 107/1568 
(6.8%)

Women: n = 41/107 (38.3%) Women: n = 141/3463 (4%)
Women: n = 1568/3463 

(45.3%) 
Moderate

Tatar et al 52

Men: n = 3/18 (16.6%)
Women: n = 7/33 

(21.2%)

Men: n = 3/3 (100%)
Women: n = 5/7 (71.4%)

Men: n = 6/34 (17.6%)
Women: n = 8/40 (20%)

Men: n = 18/34 (53%)
Women: n = 33/40 

(82.5%)
Moderate

Skoczynski et 
al 53

Women: n = 14/24 
(58.3%)

.
Women: n = 19/152 

(12.5%)
Women: n = 24/152 

(15.8%)
Moderate

Marques et al 54 Men: Not Specified 
Women: n = 1/43 (2.3%)

.
Men: n = 3/22 (13.6%)

Women: n = 1/43 (2.3%)

Men: Not Specified
Women: n = 43/43 

(100%)
Moderate

Liu et al 55 Women: n = 43/376 
(11.4%)

Women: n = 27/43 (62.7%) Men: n = 149/2228 (6.6%)
Men: n = 376/2228 

(16.9%)
Moderate

King et al 56 Women: n = 14/98 
(14.2%)

Women: n = 0/14 (0%) Men: n = 21/151 (13.9%) Men: n = 98/151 (64.9%) Moderate

Grun et al 57 Men: Not Specified
Women: n = 4/134 (3%)

.
Men: n = 0/87 (0%)

Women: n = 4/200 (2%)

Men: Not Specified
Women: n = 134/211 

(63.5%)
Moderate

Brouwer et al 58 Women: n = 116/1791 
(6.4%)

Women: n = 45/116 (38.8%)
Men: n = 767/5264 (14.5%)

Women: n = 196/5236 
(3.7%)

Men: Not Specified
Women: n = 1791/10407 

(17.2%)
Moderate

Vidotti et al 59 Women: n = 25/61 (41%) . 
Women: n = 25/105 

(23.8%)
Women: n = 61/105 

(58%)
Moderate

Steinau et al 60 Women: n = 55/774 (7%) Women: n = 4/55 (6.4%)
Women: n = 69/1812 

(3.8%)
Women: n = 774/1812 

(42.7%)
Moderate

Meyer et al 61 Women: n = 4/70 (5.7%) Women: n = 1/4 (25%) Women: n = 7/129 (5.4%)
Women: n = 70/129 

(54.2%)
Moderate

Louvanto et 
al 102

Women: n = 13/43 
(30.2%)

. Women: n = 24/94 (25.5%) Women: n = 43/95 Strong

Lima et al 62 Women: n = 6/86 (6.9%) . Women: n = 13/200 (6.5%)
Women: n = 86/200 

(43%)
Moderate

Kofoed et al 63 Men: n = 15/124 (12%)
Women: n = 4/58 (6.9%)

60.9%
Men: n = 15/124 (12%)

Women: n = 4/58 (6.8%)

Men: n = 124/124 (100%)
Women: n = 58/58 

(100%)
Moderate

Beder Ribeiro 
et al 64

Men: n = 14/22 (63.6%)
Women: n = 12/18 

(66.6%)

Men: n = 8/14 (57.1%)
Women: n = 7/12 (58.3%)

Men: Not Specified
Women: n = 17/31 (54.8%)

Men: n = 22/31 (71%)
Women: n = 18/31 (58%)

Moderate

Vogt et al 65

Men: n = 5/20 (25%)
Women: n = 4/31 

(12.9%)

Men: n = 3/5 (60%)
Women: n = 2/4 (50%)

Men: n = 6/34 (17.6%)
Women: n = 4/34 (11.7%)

Men: n = 20/34 (58.8%)
Women: n = 31/34 

(91.1%)
Moderate

Table 2. Continued.
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Author
Oral-Genital HPV-
Positive Patients

Oral-Genital HPV-Positive Patients With 
HPV-Type Concordance

Oral HPV-Positive Patients
Genital HPV-Positive 

Patients
 QATQS

Videla et al 66 Women: n = 47/52 
(90.4%)

. Women: n = 35/650 (5.3%) Women: n = 52/733 (7%) Moderate

Schlecht et al 67 Women: n = 8/57 (14%) Women: n = 0/8 (0%) Women: n = 11/93 (11.8%)
Women: n = 57/96 

(59.3%)
Moderate

Lang Kuhs et 
al 68

Women: n = 35/1953 
(1.8%)

.
Women: n = 101/5838 

(1.7%)
Women: n = 1953/5838 

(33.4%)
Moderate

Adamopoulou 
et al 69 Women: n = 19/26 (73%) Women: n = 14/19 (73.6%) Women: n = 19/43 (44.1%)

Women: n = 26/43 
(60.4%)

Moderate

Zonta et al 70 Women: n = 18/27 
(66.6%)

Women: n = 1/18 (5.5%) Women: n = 23/27 (85.1%)
Women: n = 27/409 

(6.6%)
Moderate

Elasbali et al 71 Women: n = 1/40 (2.5%) . Women: n = 1/50 (2%) Women: n = 40/50 (80%) Moderate

Du et al 72

Men: Not Specified
Women: n = 22/129 

(17%)

Men: Not Specified
Women: n = 20/22 (90.9%)

Men: n = 8/82 (9.7%)
Women: n = 37/401 (9.2%)

Men: Not Specified
Women: n = 129/174 

(74.1%)
Weak

Termine et al 19 Women: n = 14/98 
(14.2%)

Women: n = 3/14 (21.4%) Women: n = 14/98 (14.2%)
Women: n = 98/98 

(100%)
Moderate

Sayyah-Melli 
et al 73

Women: n = 45/65 
(69.2%)

.
Women: n = 49/104 

(47.1%)
Women: n = 65/104 

(62.5%)
Moderate

Ragin et al 74 Women: n = 5/37 
(13.5%)

Women: n = 1/5 (20%)
Women: n = 12/118 

(10.1%)
n = 37/110 (33.6%) Weak

Peixoto et al 75 Women: n = 81/100 
(81%)

. Women: n = 81/100 (81%)
Women: n = 100/100 

(100%)
Moderate

Paaso et al 107 Women: n = 0 (0%) N/A Women: n = 0/316 (0%)
Women at baseline: 
n = 54 infections/323 

(16.7%)
Strong

Matsushita et 
al 76

Women: n = 6/103 
(5.8%)

Women: n = 2/6 (33.3%) Women: n = 12/196 (6.1%)
Women: n = 103/196 

(52.5%)
Moderate

Crawford et al 77 Women: n = 88/96 
(91.6%)

. Women: n = 92/100 (92%)
Women: n = 96/100 

(96%)
Moderate

Brown et al 78 Women: n = 10/121 
(8.2%)

. Women: n = 14/184 (7.6%)
Women: n = 121/184 

(65.7%)
Moderate

Sánchez-Vargas 
et al 79

Women: n = 43/43 
(100%)

. Women: n = 43/43 (100%)
Women: n = 43/43 

(100%)
Moderate

Saini et al 80 Women: n = 4/70 (5.7%) . Women: n = 4/70 (5.7%)
Women: n = 70/70 

(100%)
Moderate

Xavier et al 81 Women: n = 1/30 (3.3%) . Men: n = 1/30 (3.3%) Men: n = 30/30 (100%) Moderate

Termine et al 82 Women: n = 2/76 (2.6%) Women: n = 0/2 (0%) Women: n = 2/140 (1.4%)
Women: n = 76/140 

(54.2%)
Moderate

Castro et al 83 Women: n = 0 (0%) N/A Women: n = 0/30 (0%)
Women: n = 17/30 

(56.6%)
Moderate

Richter et al 84 Women: n = 6/29 
(20.6%)

Women: n = 3/6 (50%) Women: n = 6/30 (20%)
Women: n = 29/30 

96.6%)
Moderate

Marais et al 85 Women: n = 25/98 
(25.5%)

Women: n = 5/25 (20%) 
Women: n = 28/105 

(26.6%)
Women: n = 98/109 

(89.9%)
Moderate

Ragin et al 86 Women: n = 7/75 (9.3%) Women: n = 1/7 (14.3%) Women: n = 14/212 (6.6%)
Women: n = 75/212 

(35.3%)
Weak

Passmore et al 87 Women: n = 4/92 (4.3%) Women: n = 4/4 (100%) Women: n = 22/91 (24.1%)
Women: n = 92/103 

(89.3%)
Moderate

Nordin et al 88 Women: n = 0 (0%) N/A Women: n = 0/30 (0%) Women: n = 2/30 (6.6%) Weak

Giraldo et al 103 Women: n = 26/70 
(37.1%)

.
Women: n = 29/140 

(20.7%)
Women: n = 70/140 

(50%)
Strong

Fakhry et al 89 Women: n = 37/145 
(25.5%)

Women: n = 14/37 (37.8%)
Women: n = 43/221 

(19.4%)
Women: n = 145/221 

(65.6%)
Moderate

Smith et al 90 Women: n = 6/165 
(3.6%)

Women: n = 0/6 (0%) Women: n = 14/577 (2.4%)
Women: n = 165/577 

(28.5%)
Moderate

Canadas et al 91 Women: n = 7/52 
(13.4%) 

Women: n = 3/7 (42.8%) Women: n = 15/188 (7.9%)
Women: n = 52/187 

(27.8%) 
Moderate

Marais et al 92 Women: n = 2/81 (2.4%) Women: n = 0/2 (0%) Women: n = 2/28 (7.1%)
Women: n = 81/81 

(100%)
Moderate

Table 2. Continued.
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lost to follow-up (n = 4/5, 80%).104,105,107,108

Main Results
Table 2 summarizes the results of each of the 89 studies. 
Due to high heterogeneity (P < 0.001), a random model 
was used to analyze the data. Heterogeneity tests and 
funnel plots of studies included in the meta-analysis 
indicated no publication bias except in studies reporting 
genital positive among women (Figures 2 and 3). 
Moreover, due to insufficient data or heterogeneous 
results, several articles for each variable were excluded 
from the meta-analysis. Specifically, 88 articles reported 
the prevalence of genital HPV infection, and 71 out of 88 
articles were included in the meta-analysis. Articles were 
excluded if they initially selected all their samples from 
genital HPV-positive individuals or selected case-control 
articles containing genitally HPV-positive case grou
ps.19,24,33,50,54,63,71,75,79-81,85,96,98,100-103

The overall prevalence of concurrent oral-genital HPV 
infection was 12% (95% CI: 3.4–34.7) in both genders, 
15.5% (95% CI: 11.2–21) for women, and 14% (95% 
CI: 8–23.3) for men (Table 3). The overall prevalence of 
concordance HPV-type was 53.5% (95% CI: 47.8–59.0) 
for both genders (Table 2 and Figure 4), 41.9% (95% CI: 
33.8–50.5) for women (Table 2 and Figure 5), and 32.2% 
(95% CI: 11–64.7) for men (Table 3 and Figure 6). 

In both genders, the higher prevalence of concurrent 
oral-genital HPV infection was observed in America at 
16.7% (95% CI: 10.4–25.7), and the lower prevalence was 
observed in Africa at 9.2% (95% CI: 2.9–25.9). Table 4 
provides a summary of each meta-analysis result. 

The overall prevalence of genital HPV infection was 
61.0% (95% CI: 21.3 – 90.6) for both genders (Table 3) and 
48.5% (95% CI: 33.4–63.9) for men (Table 3). Using the 
Trim and Fill method for adjustment, the imputed point 

estimate was 0.31 (95% CI: 0.25–0.38). 

Discussion 
This study aimed to explore the occurrence of oral HPV 
infection among individuals with genital HPV infection. 
To achieve this goal, a systematic search of three databases, 
namely, PubMed, Scopus, and Web of Science, was 
performed, and 89 articles were included in the systematic 
review. A meta-analysis was conducted to synthesize 
the prevalence data. To the best of our knowledge, this 
is the first meta-analytic research exploring dual-site 
HPV infections in oral and genital areas for both men 
and women.

The findings of our meta-analysis showed that the 
overall prevalence of genital infection is higher than 
that of oral infection in both genders. In women, the 
pooled prevalence of genital infection was 47.5% (95% 
CI: 41.1–54.1), while oral HPV infection prevalence was 
11.8% (95% CI: 8.9–15.4). In men, genital HPV infection 
prevalence was 48.5% (95% CI: 33.4–63.9), and oral HPV 
infection prevalence was 11.1% (95% CI: 9–13.6). 

Concerning the overall prevalence of concurrent 
oral-genital HPV infection, only two studies have been 
published up to now: a meta-analysis by Termine et al 
and a systematic review by Jordan et al, both investigating 
the concurrent oral-cervical HPV infection in female 
patients.16,19 These studies found low rates of dual-site 
and concordant oral-cervical HPV infections in women. 
Our systematic review and meta-analysis gathered new 
information on the concurrent oral-genital HPV infection 
by including additional data on HPV concurrency in 
men.17,27,33,38,45,47,52,55,56,63-65,81,95,106,108 

In total, 86 articles were included in our meta-analysis 
on concurrent oral-genital HPV infection. Various values 
were observed in the data ranging from 0% to 100%. 

Author
Oral-Genital HPV-
Positive Patients

Oral-Genital HPV-Positive Patients With 
HPV-Type Concordance

Oral HPV-Positive Patients
Genital HPV-Positive 

Patients
 QATQS

Premoli De 
Percoco et al 93

Women: n = 23/28 
(82.1%)

Women: n = 23/23 (100%) Women: n = 35/50 (70%) Women: n = 28/50 (56%) Moderate

Badaracco et 
al 94 Women: n = 5/10 (50%) Women: n = 3/5 (60%) Women: n = 11/29 (37.9%)

Women: n = 10/29 
(34.4%)

Moderate

van Doornum 
et al 108

Men: n = 0 (0%)
Women: n = 0 (0%)

N/A

Baseline: Men: n = 0/85 
(0%)

Women: n = 0/162 (0%)
Follow up: Men: n = 0/48 

(0%)
Women: n = 1/110 (0.9%)

Baseline: Men: n = 22 
infections/85 (25.8%) 

Women: n = 36 
infections/162 (22.2%) 

Follow up: Men: 
n = 32/49 infections in 

48 men
Women: n = 59/99 

infections in 110 women 

Strong

van Doornum 
et al 95

Men: n = 0 (0%)
Women: n = 0 (0%)

N/A
Men: n = 0/65 (0%)

Women: n = 0/111 (0%)

Men: n = 17/65 (26.1%)
Women: n = 24/111 

(21.6%)
Moderate

Panici et al 96 Women: n = 49/101 
(48.5%)

.
Women: n = 49/101 

(48.5%)
Women: n = 101/101 

(100%)
Moderate

Kellokoski et 
al 97

Women: n = 14/14 
(100%)

Women: n = 2/14 (14.3%)
Women: n = 42/272 

(15.4%)
Women: n = 14/272 

(5.1%)
Moderate

Note. HPV: Human papillomavirus; QATQS: Quality assessment tool for quantitative studies; N/A: Not applicable.

Table 2. Continued.
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The pooled prevalence of oral HPV infection in genital 
HPV-positive patients was 15.5% (95% CI: 11.2–21) in 
women, 14% (95% CI: 8–23.3) in men, and 12% (95% 
CI: 3.4–34.7) in studies that reported the concurrency 
for both genders. These values are higher than those 
generally reported in healthy adult populations without 

genital HPV infection.109 The wide range of these values 
suggests considerable variation in the prevalence of HPV 
infection across different populations and studies. This 
could be due to differences in the study populations, HPV 
detection methods, and the types of HPV analyzed.

HPV-type concordance was examined in 52 articles, 

Figure 2. Funnel Plot of Studies Included in Meta-analysis Reporting Concurrent Oral-genital HPV Infection; A: Both Genders (9 studies), B: Men (16 studies), C: 
Women (79 studies) Note. HPV: Human papillomavirus
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indicating a pooled prevalence of 41.9% (95% CI: 33.8–
50.5) in women, 32.2% (95% CI: 11–64.7) in men, and 
53.5% (95% CI: 47.8–59) in studies reporting HPV-type 
concordance in both genders. Many studies that have 
examined the relationship between HPV infection in 
oral and genital areas have not assessed whether the HPV 

types are the same in these two areas or not, highlighting 
the need to conduct more studies to better understand 
HPV type concordance. Most of these articles (83%) were 
scored ‘moderate’ according to the QATQS.

Our results indicated a relatively low percentage of 
concurrent oral-genital HPV infection in both men and 

Figure 3. Funnel Plot of Studies Included in Meta-analysis Reporting Concordant Oral-genital HPV Infection Prevalence; A: Both Genders (7 studies), B: Men (11 
studies), C: Women (43 studies). Note. HPV: Human papillomavirus
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Figure 4. Forest Plot of Studies in Meta-analysis Reporting Concordant Oral-genital HPV Infection Prevalence in Both Genders. Note. HPV: Human papillomavirus

Figure 5. Forest Plot of Studies in Meta-analysis Reporting Concordant Oral-genital HPV Infection Prevalence in Men. Note. HPV: Human papillomavirus

Table 3. A Summary of the Meta-analysis Results Based on Infection Site

Result Gender Number of Studies Prevalence (%) (95% CI) Lower Limit (%) Upper Limit (%)

Concurrent oral-genital HPV infection

Women 79 15.5 11.2 21

Men 16 14 8 23.3

Both9 ٭ 12 3.4 34.7

Concordant oral-genital HPV infection

Women 45 41.9 33.8 50.5

Men 11 32.2 11 64.7

Both 7 53.5 47.8 59

Genital HPV infection

Women 62 47.5 41.1 54.1

Men 15 48.5 33.4 63.9

Both 8 61 21.3 90.6

Oral HPV infection

Women 80 11.8 8.9 15.4

Men 24 11.1 9 13.6

Both 16 9.5 7.7 11.7

Note. HPV: Human papillomavirus; CI: Confidence interval; ٭The number of articles provided data for both men and women, whose overall results were included 
in this group.

Table 4. A Summary of the Meta-analysis Results in Both Genders Based on Continents

Result Number of Studies Prevalence (%) Lower Limit (%) Upper Limit (%)

Africa 6 9.2 2.9 25.9

America 32 16.7 10.4 25.7

Asia 7 14.5 5.3 34.1

Europe 42 14.4 9.4 21.3
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women, which may be attributed to various factors such 
as different exposure levels in the oral and genital regions, 
transmission dynamics, and the oral cavity’s potential to 
be constantly cleared of the virus by saliva. Another reason 
may be the differences in the sensitivity and specificity 
of HPV detection methods in the oral and genital areas. 
These are potential reasons, but the exact factors remain 
unknown. Further research is needed to understand these 
factors entirely. 

One of the strengths of our study lies in the large number 
of studies included in the meta-analysis from different 
countries around the world. In addition, our study is the 
first meta-analysis performed on oral-genital concurrence 
data in both genders. However, the limitations of our 
study include high heterogeneity among studies, which 
can affect the reliability of our results, and a lack of 
HPV-type reporting in patients. Another limitation is 
excluding non-original and non-English studies from the 
systematic review and meta-analysis, which may have led 
to unwanted missing information. Regarding the quality 
assessment of the articles, the standardized QATQS tool 
could not be fully employed due to the specific nature of 
this study, which solely relied on observational studies. 

The overall risk of oral HPV infection was not significant. 
However, it is still higher in patients with genital HPV 
infections, so it is crucial to take proactive measures. 
Encouraging HPV vaccination for both genders at the 
recommended ages can prevent both genital and potential 
oral HPV infections. Governments should consider 
policies to make these vaccines accessible and affordable 
for all individuals. Regular HPV screening, especially for 
sexually active individuals, can aid in early detection and 
treatment of the infection. Health organizations should 
invest in public awareness campaigns to educate people 
about the risks of HPV, its transmission, and prevention 
methods. Further research is needed to understand the 
transmission dynamics between oral and genital HPV 
infections, especially in men. Lastly, policies should be 
implemented to promote sexual health education and 
provide resources for HPV testing and treatment.

Conclusion 
In summary, our meta-analysis demonstrated low rates 
of concurrent oral-genital HPV infection in both male 
and female patients. However, HPV-type concordance is 
significant, with 41.9% pooled prevalence of concordant 

Figure 6. Forest Plot of Studies in Meta-analysis Reporting Concordant Oral-genital HPV Infection Prevalence in Women. Note. HPV: Human papillomavirus
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Study name  Statistics for each study     Event rate and 95% CI     
 Event 

rate 
Lower 

limit 
Upper 

limit 
 
Z-Value 

 
p-Value 

      

Tewari et al. 2021 0.286 0.134 0.508 -1.897 0.058       

Paaso et al. 2021 0.167 0.010 0.806 -1.039 0.299       

Mosmann et al. 2021 0.600 0.200 0.900 0.444 0.657       

Custer et al. 2020 0.619 0.494 0.730 1.871 0.061       

Suehiro et al. 2020 0.031 0.002 0.350 -2.390 0.017       

Sánchez-Siles et al. 2020 0.143 0.020 0.581 -1.659 0.097       

Nemesio et al. 2020 0.900 0.533 0.986 2.084 0.037       

Sehnal et al. 2019 0.833 0.369 0.977 1.469 0.142       

Kiwerska et al. 2019 0.436 0.291 0.593 -0.798 0.425       

Enerly et al. 2019 0.500 0.123 0.877 0.000 1.000       

Tuominen et al. 2018 0.500 0.123 0.877 0.000 1.000       

Grimm et al. 2018 0.875 0.266 0.993 1.287 0.198       

Cossellu et al. 2018 0.143 0.020 0.581 -1.659 0.097       

Woelber et al. 2017 0.500 0.168 0.832 0.000 1.000       

Beachler et al. 2017 0.660 0.515 0.780 2.149 0.032       

Uken et al. 2016 0.667 0.154 0.957 0.566 0.571       

Kero et al. 2016 0.500 0.059 0.941 0.000 1.000       

Kedarisetty et al. 2016 0.383 0.296 0.478 -2.394 0.017       

Tatar et al. 2015 0.714 0.327 0.928 1.095 0.273       

Brouwer et al. 2015 0.388 0.304 0.479 -2.393 0.017       

Steinau et al. 2014 0.073 0.028 0.178 -4.902 0.000       

Meyer et al. 2014 0.250 0.034 0.762 -0.951 0.341       

Beder Ribeiro et al. 2014 0.583 0.308 0.815 0.575 0.566       

Vogt et al. 2013 0.500 0.123 0.877 0.000 1.000       

Schlecht et al. 2013 0.056 0.003 0.505 -1.947 0.052       

Adamopoulou et al. 2013 0.737 0.502 0.886 1.976 0.048       

Zonta et al. 2012 0.056 0.008 0.307 -2.753 0.006       

Du et al. 2012 0.909 0.700 0.977 3.105 0.002       

Termine et al. 2011 0.214 0.071 0.494 -1.995 0.046       

Ragin et al. 2011 0.200 0.027 0.691 -1.240 0.215       

Matsushita et al. 2011 0.333 0.084 0.732 -0.800 0.423       

Termine et al. 2009 0.167 0.010 0.806 -1.039 0.299       

Richter et al. 2008 0.500 0.168 0.832 0.000 1.000       

Marais et al. 2008 0.200 0.086 0.400 -2.773 0.006       

Ragin et al. 2007 0.143 0.020 0.581 -1.659 0.097       

Passmore et al. 2007 0.900 0.326 0.994 1.474 0.140       

Fakhry et al. 2006 0.378 0.239 0.542 -1.465 0.143       

Smith et al. 2004 0.071 0.004 0.577 -1.748 0.081       

Canadas et al. 2004 0.429 0.144 0.770 -0.377 0.706       

Marais et al. 2001 0.167 0.010 0.806 -1.039 0.299       

Premoli De Percoco et al. 1998 0.979 0.741 0.999 2.694 0.007       

Badaracco et al. 1998 0.600 0.200 0.900 0.444 0.657       

Kellokoski et al. 1992 0.143 0.036 0.427 -2.346 0.019       

Total 0.419 0.338 0.505 -1.853 0.064       

      -2.00 -1.00 0.00    1.00 2.00 

       Favours A     Favours B  
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Figure 6: Forest plot of studies in meta-analysis reporting concordant oral-genital HPV infection 
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oral-genital HPV infection in women and 32.2% in men. 
This suggests a relationship between oral and genital 
HPV types and potential virus transmission from one 
area to another. However, further research needs to be 
conducted, especially on men, to fully understand the 
viral transmission to the oral cavity or other sites.
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