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Introduction: Human Papillomavirus (HPV) is a prevalent sexually transmitted
infection that can lead to benign lesions, premalignant changes, and cancer.
Despite its significance, studies in Saudi Arabia report inconsistent findings
regarding HPV prevalence and risk factors. This systematic review and meta-
analysis aimed to assess the prevalence and genotype distribution of HPV
among women in Saudi Arabia.

Methods: A systematic literature search was conducted across multiple
electronic databases (January 1990-August 2024). Studies reporting HPV
prevalence among women in Saudi Arabia, regardless of nationality or health
status, were included. The pooled prevalence was calculated using a random-
effects model, with log-transformed proportions and 95% confidence
intervals (Cl).

Results: Twenty-two studies (n = 15,224 women) met the inclusion criteria.
The pooled prevalence of HPV among women attending cervical screening
was 14.9% (95% Cl: 10.9-18.9%), with substantial heterogeneity (1> = 97.4%,
p < 0.001). Subgroup analysis by region showed a higher prevalence in Riyadh
(19.1, 95% Cl: 13.1-25%) compared to the Western region (6.1, 95% ClI: 3.7-8.4%).
Among women with gynecological malignancies, the pooled prevalence was
68.1% (95% Cl: 49-87.1%). HPV-16 was the most common genotype (35.4%),
followed by HPV-18 (10.9%). Other high-risk types (HPV-45, 31, 33, 35, 52, and
58) accounted for 2.2-13.7% of infections.

Conclusion: HPV prevalence in Saudi Arabia is comparable to global figures,
though significant geographic variability exists. A national screening survey is
necessary to establish the true prevalence and inform preventive strategies.

Systematic Review Registration: PROSPERO No. CRD42024583260.
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1 Introduction

Human papillomavirus (HPV) is one of the most common
sexually transmitted infections globally, with over 85% of sexually
active individuals estimated to contract HPV at some point in their
lives (1). Currently, approximately 300 million women worldwide have
an active HPV infection. The global prevalence of HPV infection
among women with normal cervical cytology is approximately 9.9%,
while HPV carrier prevalence in this group is around 32.1% (2, 3).
However, the epidemiology of HPV varies significantly between
regions, influenced by factors such as sexual behavior, healthcare
access, vaccination programs, and cultural practices. Epidemiological
data show that HPV prevalence among women with normal cytology
is highest in United States (38.4%), Sub-Saharan Africa (24%), and
Europe (11-12%) (3-5). HPV is primarily transmitted through direct
sexual skin-to-skin contact or, less commonly, during non-sexual
routes (6, 7). The incubation period for HPV varies, ranging from
weeks to several months after exposure, with many infections
remaining asymptomatic. Clinical manifestations depend on the HPV
genotype, with low-risk types causing benign warts and high-risk
types potentially leading to premalignant and malignant lesions (8, 9).
Signs and symptoms of HPV-related diseases include genital warts,
respiratory papillomatosis, and lesions that may progress to cervical,
oropharyngeal, or other anogenital cancers in high-risk infections
(8, 10).

Currently, there are more than 200 identified HPV genotypes, of
which approximately 40 can infect the genital area (11). HPV is
classified into low-risk and high-risk types based on their association
with cervical cancer and precursor lesions. Among the high-risk
genotypes, HPV-16 and HPV-18 are the most prevalent, accounting for
approximately 70% of all cervical cancer cases globally (12). While most
HPV infections are transient and resolve within 2 years, some infections
persist and may progress to benign lesions, premalignant lesions, and
cancer (13, 14). Low-risk HPV can lead to genital warts or papilloma;
on the other hand, high-risk HPV infections are well-recognized causes
of pre-cancerous lesions and, ultimately, invasive cervical carcinoma.
HPV is also implicated in the anal, vulvar, vaginal, and penile cancers
(13, 15). Several risk factors have been identified that increase the
likelihood of persistent HPV infection, including multiple sexual
partners, unprotected sex, high parity, immunosuppression, smoking,
and long-term use of combined oral contraceptives (COCs) (16, 17).
The prevalence of COCs use in Saudi Arabia was reported to be 24.4%
(18), compared to a global figure of 8% (19).

Given the crucial role of HPV infection in cervical cancer, HPV
screening and vaccination have become pivotal components of cervical
cancer prevention strategies, reducing the incidence of cervical cancer
and its associated morbidity and mortality (20). In Saudi Arabia, current
data suggest an HPV prevalence ranging from 4.3 to 43%, with high-risk
genotypes accounting for most cases (21, 22). These alarming figures are
accompanied by significant increases in the incidence and mortality of
HPV-related malignancies over the past few decades (23). Nearly 70% of
women with cervical cancers in Saudi Arabia are diagnosed at later stages
and have never undergone HPV screening (24, 25). Epidemiological
studies from Saudi Arabia are also limited by the small sample sizes and
the lack of multi-center evaluation, underestimating the actual burden
of HPV infection in the Kingdom. Thus, it is crucial to understand the
actual prevalence of HPV infection as a first step toward establishing a
comprehensive national screening and vaccination program. The present
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systematic review and meta-analysis evaluated the prevalence and
genotypes distribution of HPV infection among women in Saudi Arabia.

2 Methods

We prepared the present manuscript in concordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) 2020 checklist (26). The review protocol was registered on the
PROSPERO register for systematic review protocols (CRD42024583260).

2.1 Eligibility criteria

We included published reports that fulfilled the following inclusion
criteria: (1) studies that included adult women living in Saudi Arabia
who were screened for HPV infection, regardless of their health status,
nationality, ethnicity, or socio-economic status; (2) studies that
assessed the presence of HPV infection using validated laboratory
diagnostic methods, such as polymerase chain reaction (PCR) testing,
DNA hybridization assays, HPV genotyping techniques, or other
validated molecular methods; (3) studies that focused on detecting
HPV DNA in cervical, vaginal, or other genital samples; (4) studies
that reported at least the prevalence or genotype distribution of HPV
infection among the study population; and (5) studies that were
observational studies, including retrospective chart reviews, cohort
studies, cross-sectional studies, and case—control studies. We excluded
unpublished studies -including conference abstracts, preprints, and
theses-, review articles, case reports, and in-vitro studies. Studies that
were published in languages other than English were excluded as well.

2.2 Information source, search strategy,
and selection process

A systematic literature search was conducted across multiple
electronic databases from January 1990 to August 2024, including
Medline via PubMed, EMBASE via Ovid, Web of Science, Scopus, and
CINAHL (Cumulative Index to Nursing and Allied Health Literature).
A combination of Medical Subject Headings (MeSH) terms, free-text
keywords, and Boolean operators were employed. The primary search
terms included “Human Papillomavirus,” “HPV, “prevalence,”
“genotype,” and “Saudi Arabia” The search was not restricted by
publication year to include all relevant literature. Additionally,
reference lists of included studies were screened to identify any
additional articles. The detailed search strategy, including the list of
search terms and the number of articles retrieved from each database,
is provided in Supplementary Table 1.

Two reviewers performed the screening process independently,
and discrepancies were resolved through discussion and consensus.
All retrieved records were initially imported to Rayyan software,' and
duplicates were removed. Unique records were screened in two stages:
title and abstract screening, followed by full-text review.

1 https://new.rayyan.ai/
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2.3 Data collection process and risk of bias
assessment

A standardized data extraction form was developed to collect
relevant data from the included studies. Two independent reviewers
extracted the data, and any disagreement was resolved by consensus.
We extracted the study design, data collection window, studied
population, sample size, diagnostic methods, specimens, baseline
characteristics of the participants, the prevalence of HPV infection,
the distribution of HPV genotypes, and the histopathological
distribution of samples according to the HPV genotyping. The
primary outcome of the present study was the pooled prevalence of
HPV infection, defined as the proportion of women in the study
population who test positive for any type of HPV infection, as
determined by molecular diagnostic methods. When multiple
diagnostic tests were used, we considered the PCR-confirmed
prevalence. The secondary outcomes included the incidence of HPV
infection, genotypes’ distribution, clinical characteristics of women
with HPV infections, risk factors for HPV positivity, and the
association between HPV infection and cancer incidence.

The risk of bias in the included studies was assessed independently
by two reviewers. For cohort and retrospective studies, the Newcastle-
Ottawa Scale (NOS) was used (27). This scale evaluates studies based
on three key domains: selection of participants, comparability of study
groups, and outcome assessment. For the cross-sectional studies, the
NOS by Herzog et al. was adopted (28). The overall risk of bias was
categorized into low (score of 7-9), moderate (score of 4-6), or high
(score of 0-3) risk of bias (27).

2.4 Statistical analysis

All statistical analyses were performed using OpenMeta [Analyst]
(29). The pooled prevalence of HPV and the distribution of genotypes
were calculated using a random-effects model to account for
heterogeneity among the included studies. Proportions were
log-transformed, and pooled estimates were presented along with 95%
confidence intervals (CI). The statistical heterogeneity was evaluated
using the visual inspection of the forest plot, the Chi*-test (significant
if p < 0.10), and the I* statistic; the I” statistic quantifies the proportion
of variability in effect estimates due to heterogeneity, with an I” value
>50% was considered indicative of substantial heterogeneity. If high
heterogeneity was detected, a leave-one-out sensitivity and subgroup
analyses were performed based on the studied population, the
geographical distribution, or diagnostic methods. To further explore
sources of heterogeneity, a meta-regression analysis was conducted
using study-level covariates, including mean/median age. These
variables were selected based on availability and consistency across the
included studies.

3 Results

A total of 788 records were identified. After duplicate
removals, 565 unique records were screened based on titles and
abstracts, and 43 full texts were retrieved to assess eligibility. Of
them, 21 reports were excluded due to being knowledge, attitude,
and practice (KAP; n =3), animal studies (n =2), duplicate
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datasets (n = 4), studies with no report on HPV prevalence (n = 3),
mixed-gender studies (n=2), studies not conducted in
Saudi Arabia (n = 4), and review articles (n = 3). A total of 22
studies (n = 15,224 women) met the eligibility criteria and were
included in this systematic review and meta-analysis (21, 22, 30-
49) (Figure 1).

3.1 Characteristics of the included studies

The summary characteristics of the included studies are
summarized in Table 1. The majority of the included studies were
retrospective analyses (n = 10) or cross-sectional studies (1 =9).
Most studies were single-center experiences conducted in tertiary
care centers, and the data collection window spanned over two
decades (1990-2019). In terms of the studied population, the
majority of the included studies (n = 15) included adult women who
underwent routine cervical cancer screening (21, 22, 31, 32, 34-38,
40-42, 44, 48, 49), while five studies included women with cervical
or ovarian cancers (39, 43, 45-47). The remaining two studies
focused on women with abnormal cytology (30, 33). The sample
sizes varied considerably, from 40 to 5,360 participants. The
diagnostic methods used to detect HPV varied among the included
studies. The most frequently used methods were real-time PCR
(n = 10), followed by nested PCR (n = 6), Hybrid Capture 2 (HC2;
n = 3), and Hybrid PCR (n = 3). The analyzed specimen included
predominantly cervical swabs or cytology (21, 22, 31, 32, 34-38,
40-42, 44, 48, 49).

Concerning the baseline characteristics (Supplementary Table 2),
the majority of participants were between 31 and 50 years. Among
studies that recruited diverse nationalities, 55-86% of the women were
Saudi nationals, while few participants had no formal education
(range 5.3-6.5%). On the other hand, 63% had studied up to post-
secondary/university level (42). Most women (74.6-100%) were
married at the time of data collection. Few studies reported the
smoking status and the use of COCs; the percentages of current
smokers and COCs use were relatively low. The histopathological
findings of participants were variable across studies. Among studies
that included women undergoing routine cervical screening, the rate
of atypical squamous cells, cannot exclude high-grade lesions
(ASC-H) or higher grades ranged from 1 to 27.5%.

3.2 Risk of bias

Most cross-sectional studies were rated as having a low or
moderate risk of bias (see Table 1). All cross-sectional studies had
well-defined selection criteria and participant recruitment methods.
However, only a few studies, like Sait et al. (21), Ali et al. (37), and
Mousa et al. (38), controlled for key factors, such as age and cytological
status. Most included cross-sectional studies also provided detailed
descriptions of statistical methods for outcome assessment
(Supplementary Table 3). On the other hand, one prospective study
(49) and three retrospective studies (34, 43, 46) were rated as high risk
of bias, primarily due to a lack of control for confounding factors,
inadequate ascertainment of exposure, or insufficient justification for
participant selection. The remaining prospective and retrospective
studies had a moderate risk of bias (Supplementary Tables 3, 4).
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FIGURE 1
PRISMA flowchart.

3.3 Prevalence and incidence of HPV
infection

The prevalence of HPV infection among women in Saudi Arabia
is presented in Table 2.

3.3.1 HPV prevalence among women attending
routine cervical screening

A total of 15 studies assessed HPV prevalence among women
attending cervical screening, ranging from 4.3 to 43%. The pooled
prevalence of HPV infection was 14.9% (95% CI: 10.9 to 18.9%;
Figure 2A), with substantial heterogeneity across the included
studies (p < 0.001; I* = 97.4%). A leave-one-out sensitivity analysis
did not resolve this significant heterogeneity. Additionally, when
we excluded studies using the HC2 HPV detection method from the
pooled analysis, the significant heterogeneity persisted (Pooled
prevalence = 16.6% [95% CI: 12 to 21.1%]; I = 96%; Figure 2B).
This reflects substantial differences in the characteristics of the
studied populations, methodologies, or regional variations in
HPYV prevalence.

Frontiers in Public Health

We performed a subgroup analysis according to the geographical
location of the study. Eight studies were conducted in Riyadh and
showed a pooled prevalence of 19.1% (95% CI: 13.1 to 25%; Figure 3A).
However, substantial heterogeneity was present among the included
studies (I*=96%, p < 0.001). Six studies were conducted in the
Western region of Saudi Arabia, showing a pooled prevalence of 6.1%
(95% CI: 3.7 to 8.4%; Figure 3B). However, substantial heterogeneity
was present among the included studies (I* = 79%, p < 0.001).

We also conducted a subgroup analysis to explore potential
temporal trends in HPV prevalence before and after the introduction
of the national HPV vaccination program in Saudi Arabia (initiated
in 2017). As shown in Supplementary Figure 1, the pooled prevalence
of HPV in studies conducted after 2017 (Panel A) was 12.1% (95% CI:
7.1-17.2%; I* = 97.8%), compared to a pooled prevalence of 19.9%
(95% CI: 10.2-29.6%; I = 97.1%) in studies conducted prior to 2017
(Panel B). Although the observed point estimate suggests a lower HPV
prevalence in more recent studies, the difference was not statistically
significant, and substantial heterogeneity persisted in both subgroups.

A meta-regression analysis was conducted to evaluate whether the
mean age of study populations contributed to the heterogeneity in
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TABLE 1 Summary characteristics of the included studies (n = 22 studies).

Study ID Study Study Population = Setting Purpose of Type of Method of = Main Overall
design duration sample specimen diagnosis findings RoB
collection
Sait et al. 2024 A multi-center From 2013 to Ever-married Tertiary and Jeddah Cervical cancer 5,360 Cervical swabs HC2 HPV test HPV prevalence | Low
1) combined cross- | 2018 women aged primary care screening is low but
sectional and 30-65 centers requires
prospective continuous
study monitoring
Faqih etal. 2023 | A single-center From 2021 to Women aged 23 | Tertiary care Riyadh Cervical cancer 155 Cytology brushes | Real-time PCR The association Moderate
(30) retrospective 2022 to 82 with center screening between specific
analysis abnormal HPV genotypes
cytology and cervical
abnormalities is
controversial
and requires
further evidence.
Alshammari A single-center From 2020 to Saudi women Tertiary care Al-Madinah Cervical cancer 300 Exfoliative PCR High-risk HPV Low
etal. 2022 (31) cross-sectional 2021 aged 20 to center cytology infection is low.
study 70 years with Cervical
gynecologic abnormalities
complaints are associated
with HPV
infection.
Alhamlan et al. A single-center From 2006 to Women aged Tertiary care Riyadh Cervical cancer 315 FFPE cervical Real-time PCR HPYV screening Moderate
2021 (32) retrospective 2016 23-95 years old center biopsy is important to
analysis reduce the risk
of cervical
cancer
Kussaibi et al. A single-center From 2013 to Saudi women Tertiary care Eastern Province | Cervical cancer 164 Cytology brushes = Real-time PCR Thereis a Moderate
2021 (33) retrospective 2019 with ASCUS center geographical
analysis coinvestigated difference in the
for HR HPV HR HPV
along with Pap frequency and
tests genotype
distribution.

(Continued)
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TABLE 1 (Continued)

Study ID

Study
duration

Population

Setting

Purpose of
sample
collection

Type of
specimen

Method of
diagnosis

Main
findings

Overall
RoB

AlBabtain et al. A single-center From 2002 to Women aged 21 | Tertiary care Riyadh Cervical Cancer 3,346 Pap smears PCR HPV prevalence | High
2020 (34) retrospective 2017 and 65 center is low but
analysis requires
continuous
monitoring
Alhamlan et al. A single-center NA Ever married Tertiary care Riyadh Cervical cancer 608 Cytology brushes | PCR HPV prevalence | Moderate
2020 (35) retrospective women center is comparable to
analysis other reports
from Riyadh
Obeid 2020 etal. | A single-center NA ‘Women who Tertiary care Riyadh Cervical cancer 933 FFPE cervical Nested-PCR HPV load is a Moderate
(36) retrospective underwent center biopsy and Pap predictor of
analysis cervical smears cervical cancer
screening
Ali et al. 2019 A multi-national | NA Women residing | Multiple centers | Across Cervical cancer 1,276 Cytology brushes = Real-time PCR The study Low
(37) cross-sectional in Saudi Arabia Saudi Arabia supports
study national
screening and
vaccination
programs
Mousa et al. A single-center From 2017 to Married women | Tertiary care Jeddah Cervical cancer 119 Vaginal swabs Nested-PCR HPV prevalence | Low
2019 (38) cross-sectional 2018 > 18 years center is low, with
study higher
prevalence
among high-risk
groups
Alsbeih et al. A single-center From 1990 to Women with Tertiary care Riyadh Cervical cancer 232 Histopathological | Nested-PCR HPV screening Moderate
2017 (39) retrospective 2012 invasive cervical | center slides or blood may be useful in
analysis cancer samples cervical cancer
Alhamlan et al. A multi-center From 2013 to Women Tertiary and Riyadh Cervical cancer 400 Cytology brushes | Hybrid PCR There is a high Low
2016 (40) cross-sectional 2015 undergoing primary care prevalence of
study routine cervical centers HPV infection
examinations
(Continued)
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TABLE 1 (Continued)

Study ID

Study
duration

Population

Setting

Purpose of
sample
collection

Sample
size

Type of
specimen

Method of
diagnosis

Main
findings

Overall
RoB

Al-Ahdal et al. A single-center NA Women residing | Tertiary care Riyadh Cervical cancer 519 Cytology brushes | Nested-PCR HPV is common | Moderate
2014 (41) cross-sectional in Saudi Arabia center among women
study in Riyadh
AlObaid et al. A multi-center From 2010 to Women Multiple centers | Riyadh Cervical cancer 417 Cytology brushes | Nested-PCR HPV prevalence | Low
2014 (42) cross-sectional 2011 undergoing was relatively
study routine cervical low
examinations
Al-Shabanah A single-center NA Women with Tertiary care Riyadh Ovarian 100 FFPE biopsy Nested-PCR HPV may havea | High
etal. 2013 (43) retrospective ovarian cancer center carcinoma role in ovarian
analysis carcinogenesis
Bondagji et al. A single-center From 2010 to Saudi women of | Tertiary care Jeddah Cervical cancer 485 Cervical scrapes Hybrid PCR HPV prevalence | Moderate
2013 (44) cross-sectional 2011 different age center was relatively
study groups attending low
gynecology
clinic
Turki 2013 etal. | A single-center From 2011 to Women with Tertiary care Jeddah Cervical cancer 40 Tissue biopsies Hybrid PCR HPV prevalence | Moderate
(22) cross-sectional 2012 gynecological center is alarmingly
study complaints increasing.
Al-Badawi et al. A single-center From 1997 to Women with Tertiary care Riyadh Cervical Cancer 90 FFPE biopsy PCR HPV prevalence | Moderate
2011 (45) retrospective 2007 cervical cancer center in cervical
analysis and carcinoma cancer patients is
in situ comparable to
other
international
report
Alsbeih et al. A single-center NA Women with Tertiary care Riyadh Cervical cancer 100 FFPE biopsy PCR HPV16-18 was High
2011 (46) retrospective cervical tumors center associated with
analysis earlier onset of
cervical cancer
Sait 2011 et al. A single-center From 2007 to Women with Tertiary care Jeddah Cervical 45 Cervical biopsy HC2 HPV test HPYV infection Moderate
(47) cross-sectional 2008 cervical cancer center dysplasia and predisposes to
study and carcinoma invasive disease cervical cancer
in situ
(Continued)
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ASCUS, Atypical Squamous Cells of Undetermined Significance; CIN, Cervical Intraepithelial Neoplasia; DNA, Deoxyribonucleic Acid; FFPE, Formalin-Fixed, Paraffin-Embedded; HC2, Hybrid Capture 2; HPV, Human Papillomavirus; HR HPV, High-Risk Human

Papillomavirus; NA, Not Available; PCR, Polymerase Chain Reaction; RoB, Risk of Bias.
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HPV prevalence across studies. There was a non-significant positive
association between mean age and HPV prevalence (coefficient = 0.007;
95% CI: —0.004 to 0.018; p = 0.2). The omnibus p-value for the model
was also non-significant (p = 0.2), indicating that age alone did not
explain a significant proportion of the between-study variability.

3.3.2 HPV prevalence among women with
cytological abnormalities

Two studies (30, 33) assessed HPV prevalence among women with
cytological abnormalities. The prevalence was considerably higher in
these subgroups compared to the general population. The pooled
prevalence of HPV infection was 33.7% (95 CI: 0-71.2%; Figure 4A); the
pooled prevalence showed substantial heterogeneity (I* = 98%, p < 0.001).

3.3.3 HPV prevalence among women with
gynecological malignancies

The prevalence of HPV was markedly elevated among women with
gynecological malignancies, as reported in five studies (39, 43, 45-47),
with a prevalence ranging from 42 to 95.5%. The adjusted pooled
prevalence among this cohort was 68.1% (95% CI: 49 to 87.1%; Figure 4B);
the pooled prevalence showed substantial heterogeneity (I* =98%,
p<0.001).

3.3.4 Incidence and clearance rate

Only one included study reported the incidence of HPV infection
among women residing in Saudi Arabia after a 5-year follow-up
period (21). In this study, the reported incidence of HPV infection was
47 per 100,000 person-years. On the other hand, the rate of HPV
clearance after 1 year was 84.3%.

3.4 HPV genotypes’ distribution

Among the studies that focused on women attending cervical
screening, HPV-16 was the most common genotype, accounting for
nearly 35.4% of the reported HPV infections. HPV-18 was also
prevalent, accounting for 10.9% of the reported infections. Other
high-risk HPV genotypes, such as HPV-45 and types 31, 33, 35, 52,
and 58, were less frequently reported, accounting for 2.2 and 13.7% of
the reported infections, respectively (Figure 5).

Based on the studies with available data, the pooled prevalence of
the HPV-16 genotype among the general population was 4.8% (95%
CL: 2.9 to 6.7%; Supplementary Figure 2A), while the pooled
prevalence of the HPV-18 genotype was 2.1% (95% CI: 1.1 to 3.1%;
Supplementary Figure 2B). The pooled prevalence of the high-risk
HPV genotypes (31, 33, 35, 50, 51) and among the general population
was 2.1% (95% CI: 0.9 to 3.4%%; Supplementary Figure 3C).

The genotype’s distribution of HPV infection among women with
cytological abnormalities or gynecological malignancies was similar
to the general population, with HPV-16 and HPV-18 being the most
common genotypes (Table 2).

3.5 Factors associated with HPV infection
The association of various risk factors with HPV infection among

women residing in Saudi Arabia was analyzed across 11 studies, as
presented in Table 3. Age was identified as a significant risk factor in
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TABLE 2 Prevalence and genotype distribution of HPV (n = 22 studies).

Study ID Prevalence of HPV genotype
HEV HPV-16 HPV-45 HPV types Combined or

31, 33, 35, Others
52, and 58

I. General population

Sait et al. 2024 (21) 5,360 254 (4.3%) NA NA N/A N/A N/A

Alshammari et al. 300 14 (4.6%) 6 (42.8%) 1(7%) 0 7 (50%) 0

2022 (31)

Alhamlan et al. 2021 315 96 (30.47%) 54 (56.3%) 7 (7.3%) 1(1.0%) 11 (11.5%) 23 (23.9%)

(32)

AlBabtain et al. 2020 274 18 (6.6%) 3(18.8%) 1(5.5%) N/A 2(11.1%) 12 (66.7%)

(349

Alhamlan et al. 2020 608 69 (11.4%) 9 (18%) 27 (54%) 0 2 (4%) 31 (20%)

(35)

Obeid et al. 2020 933 165 (17.7%) 62 (51.2%) 34 (28.1%) 0 7 (5.8%) 18 (14.8%)*

(36)

Ali etal. 2019 (37) 1,276 219 (17.2%) 47 (21.5%) 5(2.3%) N/A 124 (56.6%) 43 (19.6%)

Mousa et al. 2019 119 7 (5.9%) NA

(38)

Alhamlan et al. 2016 400 67 (17%) 13 (19.4%) 23 (34%) 0 7 (10.4%) 24 (35.8%)

(40)

Al-Ahdal et al. 2014 519 164 (31.6%) N/A

(41)

AlObaid et al. 2014 417 41 (9.8%) 3(7.3%) 4(9.8%) 0 6 (14.6%) 28 (68.3%)

(42)

Bondagji et al. 2013 485 27 (5.6%) NA

(44)

Turki et al. 2013 40 17 (43%) 12 (30%) 3(7.5%) 2 (5%) 0 0

(22)

Al-Muammar et al. 120 38 (31.6%) 16 (42%) 4(11.1%) 0 0 18 (47.4%)

2007 (48)

Gazzaz et al. 2007 100 6 (6%) NA

(49)

1. Women with cytological abnormalities

Fagih et al. 2023 155 82 (52.9%) 18 (11.6%) 6 (3.9%) 6 (3.9%) N/A 52 (31%)

(30)

Kussaibi et al. 2021 164 24 (16.4%) 8 (33.3%) 2 (8.3%) N/A N/A 14 (58.3%)

(33)

I1l. Gynecological malignancies

Alsbeih et al. 2017 232 163 (77%) 110 (67.5%) 11 (6.8%) 9 (5.5%) 9 (5.5%) N/A

(39)

Al-Shabanah et al. 100 42 (42%) 18 (42.9%) 11 (26.2%) 3(7.1%) 0 10 (23.8%)

2013 (43)

Al-Badawi et al. 90 86 (95.5%) 57 (63.4%) 10 (11.1%) 4 (4.5%) 9 (10.5%) 6 (6.9%)

2011 (45)

Alsbeih et al. 2011 100 89 (89%) 58 (65.2%) 3 (3.4%) 6 (6.7%) 7 (7.9%) 15 (16.9%)

(46)

Sait et al. 2011 (47) 45 18 (47.4%) NA

HPV, Human Papillomavirus; NA, Not Available. *Data regarding the genotypes were not available for 44 patient.
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Al-Ahdal 2014 0.316 (0.276, 0.356) 164/519 ——
AlObaid 2014 0.098 (0.070, 0.127) 41/417 —
Bondagiji 2013 0.056 (0.035, 0.076) 27/485 ——
Turki 2013 0.425 (0.272, 0.578) 17/40
Al-Muammar 2007 0.317 (0.233, 0.400) 38/120 —_—
Gazzaz 2007 0.060 (0.013, 0.107) 6/100 —
Overall (1"2=97% , P< 0.001) 0.149 (0.109, 0.189) 1202/11266 e
I : T T T 1
01 0.2 0.3 04 0.5
Proportion
B
Studies Estimate (95% C.I.) Ev/Trt :
Alshammari 2022 0.047 (0.023, 0.071) 147300 —J— :
Alhamlan 2021 0.305 (0.254, 0.356) 96/315 : —a—
AlBabtain 2020 0.066 (0.036, 0.095) 18/274 —— 3
Alhamlan (a) 2020 0.113 (0.088, 0.139) 69/608 |
Obeid 2020 0.177 (0.152, 0.201) 165/933 ——
Ali 2019 0.172 (0.151, 0.192) 219/1276 —.—
Mousa 2019 0.059 (0.017, 0.101) 7/119 —— :
Alhamlan (b) 2016 0.168 (0.131, 0.204) 67/400 +
Al-Ahdal 2014 0.316 (0.276, 0.356) 164/519 : ——
AlObaid 2014 0.098 (0.070, 0.127) 417417 —
Bondagiji 2013 0.056 (0.035, 0.076) 27/485 -
Turki 2013 0.425 (0.272, 0.578) 17/40 : =
Al-Muammar 2007 0.317 (0.233, 0.400) 38/120 3 —_—
Overall (1*2=96% , P< 0.001) 0.166 (0.120, 0.211) 942/5806 <>
I : T T T 1
01 0.2 0.3 0.4 0.5
Proportion
FIGURE 2
Forest plot of HPV prevalence among women in Saudi Arabia (A) and in women who underwent PCR testing (B). Cl, confidence interval; PCR,
polymerase chain reaction.

multiple studies. For instance, Sait et al. (21) found a statistically significant
association between age and HPV infection, with an odds ratio (OR) of
0.98 (95% CI: 0.96-0.99), indicating a slight decrease in risk with
increasing age. Conversely, Alshammari et al. (31) reported an OR of 3.01
(95% CI: 1.02-8.88), suggesting increased risk in specific age groups.
Parity, higher education, and comorbidities were other significant factors
in HPV infection risk in Sait et al. (21). On the other hand, several studies
found an association between marital status and HPV infection risk.
Alhamlan et al. (32) and Obeid et al. (36) reported significant associations
between ever-married status and HPV infection, with p-values of 0.003
and 0.002, respectively. Smoking was also identified as a significant risk
factor for HPV infection, with an OR of 2.49 (95% CI: 1.40-4.46) (40).
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The presence of multiple sexual partners was significantly
associated with HPV infection risk in Alhamlan et al. (40), with an OR
of 3.56 (95% CI: 1.19-11.3). The association between COC use and
HPYV infection was less commonly reported. Among the studies that
assessed COC use, none reported a statistically significant association
between COC use and HPV infection.

4 Discussion

While global trends show a decline in cervical cancer cases due
to the success of screening and vaccination programs, Saudi Arabia
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FIGURE 3
Forest plot of HPV prevalence among women in Saudi Arabia residing in Riyadh (A) and in the Western Region (B). Cl, confidence interval.
A
Studies Estimate (95% C.I.) Ev/Trt 1
Faqih 2023 0.529 (0.450, 0.608) 82/155 — R
Kussaibi 2021 0.146 (0.092, 0.200) 24/164 —— !
Overall (1*2=98% , P< 0.001) 0.337 (-0.038, 0.712) 106/319 :
T T T : T T T 1
0 0.1 0.2 0.3 0.4 0.5 0.6 07
Proportion
B
Studies Estimate (95% C.I.) Ev/Trt
Alsbeih (a) 2017 0.703 (0.644, 0.761) 163/232 Y
Al-Shabanah 2013 0.420 (0.323, 0.517) 42/100 —
Al-badawi 2011 0.956 (0.913, 0.998) 86/90 e
Alsbeih (c) 2011 0.890 (0.829, 0.951) 89/100 .
Sait 2011 0.400 (0.257, 0.543) 18/45 =
Overall (12=97% , P< 0.001) 0.681 (0.490, 0.871) 398/567 —e e
r T T T : T T 1
0.3 04 0.5 0.6 07 0.8 0.9
Proportion
FIGURE 4
Forest plot of HPV prevalence among women with cytological abnormalities (A) and gynecological malignancies (B). Cl, confidence interval.
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FIGURE 5
Pie chart of HPV genotypes’ distribution among women in
Saudi Arabia.

has seen a 450% rise in cervical cancer incidence since 1990, with
an annual mortality of 179 women (23). Despite these alarming
figures, the utilization of cervical screening in the region is low,
even though routine screening is recommended for women with
intraepithelial neoplasia (24). This highlights the urgent need to
address the burden of HPV-related diseases, as recent studies
predict a significant rise in cervical cancer incidence in
Saudi Arabia by 2030 if no further interventions are implemented
(23). With the lack of a national registry for HPV infections, there
is a need to understand the actual prevalence of HPV infection as
a first step toward establishing a comprehensive national screening
and vaccination program.

In the present systematic review and meta-analysis, which
included 15,224 women across Saudi Arabia, we found that the
hospital-based prevalence of HPV infection among the general
population residing in Saudi Arabia was 14.9% (95% CI: 10.9 to
18.9%). Such an estimate is comparable to data from the Middle
East, where prevalence ranges from 14.7 to 31.3% (37). Our
findings also suggest that the prevalence of HPV infections has
become comparable to global figures despite historically lower
rates in the region. For instance, a previous systematic review
found that the global prevalence of HPV infections ranged from 9
to 12% (52). More recent reports also showed that the global
prevalence of HPV infections among the general female population
ranges from 9.4 to 21.8%, while it was 9-11% among women
attending cervical screening (3). Additionally, the current
prevalence rates from Saudi Arabia align more closely with those
reported in several Western countries, including the
United Kingdom [13.2% (53)], Spain [9.6% (50)], and France
[11-16% (54)], which may suggest shifting epidemiological
patterns in Saudi Arabia. The prevalence in Saudi Arabia also runs
in line with estimates from the United Arab Emirates (14.7%) (37),
Qatar (8.1%) (55), Oman (17.8%) (56), and Egypt (13.5%) (57).
Thus, it is crucial to implement widespread screening and
vaccination programs to curb the rising incidence of HPV
infections in Saudi Arabia.
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Despite the significant burden of HPV in Saudi Arabia, our
findings are limited by the substantial variability among the included
studies, with a prevalence ranging from 4.3 to 43%. This variability
could not be resolved by subgroup analyses according to the
geographical location or diagnostic methods, suggesting that other
factors, such as differences in study populations, sample sizes, or
healthcare access, may contribute to the observed heterogeneity. The
wide range of prevalence underscores the need for more standardized,
large-scale epidemiological studies to provide a clearer understanding
of the actual burden of HPV infection in Saudi Arabia.

Current evidence demonstrates geographical variability in the
HPV distribution, with a higher prevalence among developing
countries. Previous reports showed higher HPV prevalences in
Sub-Saharan Africa, Latin America, Fastern Asia, and Eastern
Europe (3). The present systematic review and meta-analysis revealed
significant geographical differences in HPV prevalence across
Saudi Arabia. The inability of our subgroup analyses to fully explain
these regional differences suggests that other underlying factors, such
as differences in sexual behaviors, population patterns, and the
presence of high-risk subpopulations, might play a role. Moreover,
there may be variations in public health initiatives or the availability
of HPV screening in different regions, leading to inconsistent
reporting of HPV cases. Thus, targeted awareness campaigns,
improved access to screening in remote areas, and a better
understanding of local risk factors are essential for addressing the
disparities in HPV prevalence across different regions in Saudi Arabia.

Several risk factors contribute to the persistence of HPV
infection, including high parity, multiple sexual partners, genetic
predispositions, smoking, and coinfections with other sexually
transmitted infections, and COC use (51, 58). In the present
systematic review, several studies from Saudi Arabia have identified
important risk factors for HPV infection. Age emerged as a significant
factor in multiple studies, as well as parity, higher education, the
presence of comorbidities, and smoking (see Table 3). These findings
underscore the importance of identifying key demographic,
behavioral, and clinical factors contributing to HPV infection risk in
Saudi Arabia, as understanding these associations can help inform
targeted public health interventions.

There is limited awareness about HPV-related health risks, both
in the general population and among individuals who are
HPV-positive. In a recent national study from Saudi Arabia, it was
found that 88% of Saudi women with cervical cancer did not undergo
cervical cancer screening, primarily due to the lack of a physician’s
recommendations and lack of knowledge about cervical cancer (23).
More notably, nearly 60% of the adults in Saudi Arabia were found to
have inadequate knowledge about HPV screening and vaccination
(59). Addressing these knowledge gaps is essential for the successful
implementation of a national HPV screening and vaccination program.

To our knowledge, this is the first systematic review and meta-
analysis that has comprehensively evaluated the prevalence and
genotypes’ distribution of HPV infection among women in
Saudi Arabia. However, we acknowledge the existence of some
limitations. First, there was considerable heterogeneity across the
included studies, as indicated by the high I* values, suggesting
substantial variability in study designs, populations, and
methodologies. We explored potential sources of heterogeneity
through meta-regression analyses assessing participants’ age
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TABLE 3 Risk factors of HPV infection among women residing in Saudi Arabia (n = 11 studies).

Study ID Parity Higher Multiple Diabetes Hypertension Ever Smoking Multiple Contraceptive
education comorbidities married sexual use
partner

Saitetal. 2024 | 0.98(0.96,0.99) 0.91(0.86, 1.7 (1.1,2.8) 0.38 (0.20,0.71) 0.49 (0.30, 0.83) 0.65 (0.43, 0.98) N/A N/A N/A N/A
(21) 0.96)
Faqih et al. HPV-16: (p- N/A N/A N/A N/A N/A N/A N/A N/A N/A
2023 (30) value = 0.012,

coefficient = 5.99);

HPV-Others:

(p-value = 0.029,

coeflicient = 3.67)
Alshammari 3.01(1.02, 8.88) N/A N/A N/A N/A N/A N/A N/A N/A N/A
etal. 2022 (31)
Alhamlanetal. = p=0.013 N/A N/A N/A N/A N/A p =0.003 N/A N/A N/A
2021 (32)
Kussaibi et al. NS N/A N/A N/A N/A N/A N/A N/A N/A N/A
2021 (33)
Obeid et al. p=0.003 N/A N/A N/A N/A N/A p=0.002 N/A N/A N/A
2020 (36)
Aliet al. 2019 P < 0.001 N/A N/A N/A N/A N/A N/A N/A N/A N/A
(37)
Alsbeih et al. NS p=0.049 N/A N/A N/A N/A N/A N/A N/A N/A
2017 (39)
Alhamlanetal. | NS NS NS N/A N/A N/A NS 2.49 (1.40,4.46) | 3.56 (1.19, 11.3) NS
2016 (40)
AlObaidetal. | NS NS NS N/A N/A N/A N/A NS N/A N/A
2014 (42)
Alsbeih 2011 p=0028 N/A N/A N/A N/A N/A N/A N/A N/A N/A
etal. (46)

Data are presented as odds ratio (95% confidence interval) or p-values. N/A, Not available; NS, Not significant.
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distributions, marital status, and screening uptake; however, these
analyses also failed to significantly clarify the observed variability.
This persistent heterogeneity suggests that unmeasured or
insufficiently reported factors—such as temporal variations,
differences in sexual behaviors, socio-economic contexts, or
variability in healthcare access—could underlie the observed
discrepancies. Thus, our pooled estimates should be interpreted with
caution, highlighting the need for standardized, large-scale
epidemiological studies to accurately determine HPV prevalence in
Saudi Arabia. Second, many of the studies included were based on
specific subpopulations, such as women attending tertiary care
centers or those with existing gynecological abnormalities, which
may not be representative of the general population in Saudi Arabia.
Third, there were significant regional differences in the reported
prevalence, with some regions, such as Riyadh, having a higher
prevalence compared to others, such as Jeddah. This geographic
variability may reflect differences in screening practices or population
characteristics. Additionally, several studies included in our meta-
analysis were retrospective in design and classified as having a high
risk of bias, primarily due to potential selection bias, incomplete
control of confounding factors, or inadequate reporting standards.
Inclusion of such studies might have contributed to biased prevalence
estimates, either over or underestimating the actual HPV prevalence.
Thus, results should be interpreted with caution. Several included
studies lacked comprehensive HPV genotype reporting and were
excluded from the genotype-specific meta-analyses. While this
approach preserved analytical robustness, it may have introduced
reporting bias by omitting potentially informative data. Finally, some
studies did not adequately control confounding factors, which are
crucial for understanding the actual risk of HPV infection. These
limitations emphasize the need for a well-designed national screening
survey to provide robust and representative data on HPV prevalence
across different regions of Saudi Arabia.

4.1 Conclusion

In conclusion, the prevalence of HPV infections among women
in Saudi Arabia has become comparable to global figures and recent
statistics from Western countries. We demonstrated that the
prevalence of HPV infection among women attending cervical
screening ranges from 11 to 19%, with a higher prevalence among
those with cervical abnormalities or malignancies. The prevalence of
high-risk HPV genotypes was notable. Our results also demonstrate
that several risk factors predispose to the risk of HPV infection among
women residing, including age, parity, education, comorbidities,
marital status, smoking, and sexual behavior.

4.2 Policy recommendations and future
research

Unlike Western nations, Saudi Arabia is still in the early stages of
adopting HPV screening and preventive vaccination. The Saudi
Ministry of Health recently introduced the HPV vaccine for young
schoolgirls aged 9 to 14, but its uptake has been met with resistance
due to sociocultural factors. These include a lack of awareness about
HPYV and its link to cervical cancer and cultural sensitivities around
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discussing sexually transmitted infections in conservative societies.
Additionally, there is a stigma associated with HPV due to its sexual
transmission, which can deter individuals and families from seeking
vaccination or screening services (60). Since 2017, several countries
have fully or partially implemented HPV DNA-based screening (30).
As HPV-based screening becomes more prevalent globally,
Saudi Arabia will need to consider whether and how to implement
similar programs to enhance cervical cancer prevention. However,
without accurate data on the actual prevalence of HPV infection in
Saudi Arabia, it is difficult to answer whether HPV DNA-based
screening should be nationally implemented. Our data highlights
significant variability in HPV prevalence within the country.

Thus, as a first step forward, there is a need for a comprehensive,
nationwide epidemiological study to assess the actual prevalence of
HPYV infection and genotype distribution across different regions and
demographics. Additionally, a gradual transition from Pap smear-
based screening to HPV DNA-based testing, following the successful
example of other countries, would allow for earlier detection of high-
risk HPV types, enabling more timely interventions and reducing
cervical cancer rates. As a long-term strategy, there is a need to
strengthen the implementation of HPV vaccination programs and
establish a national registry to track HPV infection rates and
vaccination coverage.
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