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Cervical cancer remains a major global health concern, particularly in low-
and middle-income countries (LMICs), where barriers such as limited
healthcare access, cultural stigma, and logistical challenges hinder routine
screening. Human papillomavirus (HPV) self-sampling has emerged as a
promising alternative to clinician-collected sampling, offering the potential to
improve screening coverage and reduce the burden of cervical cancer. This
scoping review aims to synthesize current evidence on the feasibility,
effectiveness, and acceptability of HPV self- sampling, with a focus on its
impact on screening uptake, psychological outcomes, and diagnostic
accuracy. Following the PRISMA-ScR guidelines, a systematic search was
conducted across PubMed, Google Scholar, and Scopus, resulting in the
inclusion of five studies: four randomized controlled trials and one umbrella
review. Findings indicate that self-sampling reduces anxiety associated with
cervical screening, improves participation among underserved populations,
and demonstrates high diagnostic concordance with clinician-collected
samples. Behavioral interventions, such as pay-it-forward models, show
potential to enhance sample return and feedback rates. However, challenges
remain regarding effective triage strategies for HPV-positive cases, especially
in resource-limited settings. The review supports the integration of self-
sampling into national screening programs, emphasizing the need for
culturally tailored approaches and continued research on cost-effective triage
methods.
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INTRODUCTION

Cervical cancer remains a significant global health challenge, ranking as the fourth most
common cancer among women worldwide. According to the World Health Organization
(WHO), approximately 600,000 new cases and over 340,000 deaths have been reported globally
in recent years, with the highest burden in low- and middle-income countries (WHO, 2021).
The primary etiological factor for cervical cancer is persistent infection with high-risk human
papillomavirus (HPV) types, particularly HPV-16 and HPV-18, which are responsible for
approximately 70% of cases (de Sanjosé et al., 2018).

Despite advances in screening and early detection, cervical cancer continues to cause
substantial morbidity and mortality, underscoring the need for effective preventive and
therapeutic strategies. Cancer vaccines have emerged as a promising approach to reduce the
incidence and progression of cervical cancer. Prophylactic HPV vaccines, such as the bivalent,
quadrivalent, and nonavalent vaccines, have demonstrated high efficacy in preventing infection
with oncogenic HPV types and subsequent precancerous lesions (Garland et al., 2016).
However, these vaccines are primarily preventive and have limited therapeutic effects on
established infections or cervical cancer.
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Therapeutic cancer vaccines, designed to stimulate the immune system to target and
eliminate HPV-infected or transformed cells, represent a novel and evolving area of research.
Various vaccine platforms, including peptide-based, viral vector-based, and DNA/RNA-based
vaccines, are currently under investigation in clinical trials (Trimble et al., 2015; Melief et al.,
2020). These vaccines aim to induce robust cellular immune responses
against HPV oncoproteins E6 and E7, which are consistently expressed in cervical cancer cells.
Current therapeutic vaccine development explores diverse platforms, including peptide-based,
viral vector-based, and DNA/RNA-based vaccines, each with distinct advantages and
limitations. Peptide vaccines, such as those targeting HPJV oncoproteins E6 and E7, are safe and
easy to produce but often exhibit limited immunogenicity. Viral vector-based vaccines (e.g.,
adenovirus or vaccinia vectors) induce robust immune responses but face challenges related to
pre-existing immunity and safety concerns. DNA/RNA vaccines, exemplified by VGX-3100 in
phase 2b trials, offer stability and scalability but require optimization for delivery and efficacy.
Clinical trial results highlight varying success rates: while some DNA vaccines show promise
in regressing precancerous lesions (e.g., 49.5% efficacy in CIN2/3 regression), others struggle
with consistency. A critical gap remains in translating preclinical success into durable clinical
outcomes, particularly in late-stage cancers.

Therapeutic options for existing HPV infections or cervical cancer are scarce, with
conventional treatments such as surgery and chemoradiation often causing significant morbidity
and failing to address recurrence. Therapeutic vaccines could fill this void by eliciting targeted
immune responses, yet no such vaccine has achieved widespread clinical adoption. This review
addresses this gap by synthesizing evidence from multiple vaccine platforms and clinical trials,
offering a comparative analysis of their immunogenicity, safety, and efficacy across disease
stages. By consolidating fragmented data, it aims to identify optimal strategies for vaccine
design and highlight pathways for future research.

Given the rapid development and diverse approaches in cancer vaccine research for
cervical cancer, a scoping review is warranted to synthesize the current evidence on their
efficacy, safety, and immunogenicity. This review aims to provide a comprehensive assessment
of cancer vaccines for cervical cancer, informing clinical practice and guiding future research
directions. It offers significant benefits by synthesizing current evidence on therapeutic
HPYV vaccines, providing a valuable resource for researchers, clinicians, and policymakers. By
comparing the efficacy, safety, and limitations of different vaccine platforms, it highlights the
most promising candidates for clinical application, accelerating the development of effective
treatments for existing HPV infections and cervical cancer. For healthcare providers, the review
clarifies the potential of therapeutic vaccines as adjuncts or alternatives to conventional
therapies, offering hope for improved patient outcomes, particularly in cases of advanced or
recurrent disease. Additionally, the analysis of clinical trial data identifies gaps in current
research, guiding future studies toward optimizing vaccine design and delivery. On a broader
scale, this work supports public health efforts by informing policy decisions and funding
priorities, ultimately contributing to the global goal of reducing cervical cancer incidence and
mortality. Ultimately, this review bridges the gap between experimental research and real-world
clinical practice, fostering progress toward accessible and equitable therapeutic solutions.

METHOD

This scoping review was conducted to comprehensively map the existing literature
on HPV self-sampling for cervical cancer screening, with a focus on identifying key concepts,
types of evidence, and research gaps. The methodology follows the framework outlined by
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Levac, Colquhoun, and O’Brien (2010), as well as the PRISMA-ScR (Preferred Reporting Items
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for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) guidelines
(Tricco

etal., 2018) to ensure methodological rigor and transparency, as shown in Figure 1.

A systematic search was carried out across three major electronic databases: PubMed,
Google Scholar, and Scopus. The search aimed to capture peer-reviewed articles, clinical trial
protocols, and relevant grey literature related to HPV self-sampling in cervical cancer screening.
The following Boolean search string was used to maximize sensitivity while excluding
irrelevant studies. Searches were adapted to the syntax and controlled vocabularies of each
database, including the use of Medical Subject Headings (MeSH) in PubMed where applicable.
No date or language restrictions were applied to capture the breadth of available evidence.

Eligibility Criteria

Given the exploratory nature of a scoping review, broad inclusion criteria were applied to

encompass diverse study designs and contexts:

e Population: Women eligible for cervical cancer screening or diagnosed with
cervical cancer, including underserved and minority populations.

e Concept: Studies examining HPV self-sampling methods, including behavioral
interventions to improve uptake or feedback rates, diagnostic accuracy of self-
sampling, psychological outcomes such as anxiety, and acceptability or feasibility.

o Context: Any healthcare setting globally, with no restrictions on geographic
location or healthcare system.

e Types of Evidence: Randomized controlled trials (RCTs), observational studies,
qualitative research, study protocols, systematic reviews, and meta-analyses.

Studies focusing exclusively on urine-based sampling were excluded to maintain focus on
vaginal or cervical self-sampling methods.

Study Selection

All identified records were imported into reference management software, and
duplicates were removed. Two independent reviewers screened titles and abstracts against the
eligibility criteria. Full texts of potentially relevant studies were retrieved and assessed for
inclusion. Discrepancies were resolved through consensus or, when necessary, consultation
with a third reviewer.

Data Extraction

A standardized data extraction form was developed and pilot-tested. Extracted
information included study characteristics (author, year, country, design), participant
demographics, intervention and comparator details, outcomes measured (e.g., anxiety,
screening uptake, feedback rates, diagnostic accuracy), and key findings. Both quantitative and
qualitative data were captured to allow for a comprehensive overview.

Data Synthesis and Presentation

Given the heterogeneity of study designs and outcomes, a narrative synthesis approach
was employed. Studies were grouped thematically according to major topics such as
psychological impact, behavioral interventions, diagnostic accuracy, and acceptability.
Descriptive tables were used to summarize study characteristics and findings. This approach
facilitated the identification of research gaps and informed recommendations for future studies.
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Quality Assessment

Consistent with scoping review methodology, formal risk of bias or quality appraisal of
included studies was not conducted, as the primary aim was to map the evidence rather than
critically appraise it.

Ethical Considerations

This review used publicly available data and did not involve human subjects; therefore,
ethical approval was not required.
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Figure 1. PRISMA flow diagram illustrating the selection process of studies for
systematic review, resulting in 5 studies included from an initial 1,223 records
identified Source: PRISMA guidelines (2021)

RESULTS AND DISCUSSIONS

The systematic review included four randomized controlled trials (RCTs) and one
umbrella review focusing on HPV self-sampling for cervical cancer screening, as shown in table
1.The growing body of evidence from recent randomized controlled trials and qualitative
investigations strongly supports the integration of HPV self-sampling as a feasible, acceptable,
and effective strategy to improve cervical cancer screening coverage and outcomes. This
approach addresses multiple barriers inherent in clinician-based sampling—such as anxiety,
privacy concerns, logistical challenges, and cultural sensitivities—and thus holds promise for
increasing participation especially among under screened and marginalized populations.

Table 1. Summary of Included Studies on HPV Self-Sampling for Cervical
Cancer Screening

Authors  Year Title Participants  Intervention/ Outcome
/ Subjects Comparator
The Effect of Self- 110 Turkish  Self-sampling Self-sampling
Sen & 2025  Sampling or women aged vs Clinician- significantly
Yilmaz Clinician-Based 30-65, no collected reduced post-
Sampling on Anxiety  prior sampling procedure anxiety

in Cervical Cancer
Screening

screening in
5 years

(30.3 vs 41.5;
p<0.001)
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A Pay-It-Forward 108 ethnic Pay-it-forward Primary: Feedback
Zhouet 2025  Approach to Improve  minority self-sampling rate; Secondary:
al. Feedback Rate of women in kits vs Free HPYV positivity,
Inner distribution adherence,
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Authors  Year Title Participants  Intervention/ Outcome
/ Subjects Comparator

HPV-Based Self- Mongolia, psychological

Sampling... China impact

Comparing VIA 878 VIA + Lugol’s  Higher sensitivity
Mekuria 2024  with/without Lugol’s screened; iodine vs VIA with iodine (50% vs
et al. Iodine for Triage of 197 HPV+ only 25%), specificity

HPV Positive Women  women ~84%

in Ethiopia

Self- vs Provider- 834 First Self-sampling Self-sampling
Zehbe et 2017  Directed Samplingin ~ Nations vs Pap cytology  preferred; doubled
al. Anishinaabek Cervical women in screening uptake

Cancer Screening Canada + 69

Study qualitative

participants

Meta-Analysis of 26 Self-collected High agreement:
Arbynet 2022  Agreementin HPV diagnostic HPYV tests vs 84.6% (positive),
al. Self- vs Clinician- test accuracy  Clinician- 91.7% (negative)

Collected Samples studies collected

In a Turkish RCT with 110 women aged 30—65 years, anxiety levels were measured
using the State Anxiety Inventory before and after sampling. There was no significant
difference in pre-test anxiety between the self-sampling group and clinician-collected group (p
> 0.05). However, post-test anxiety was significantly lower in the self-sampling group (mean
score 30.3) compared to the clinician-sampled group (mean score 41.5, p < 0.001). All HPV
DNA tests were negative, and sample adequacy was confirmed by detection of the B-globin
gene in all samples. The study provides compelling evidence that self-sampling significantly
reduces anxiety compared to clinician-collected sampling.

Anxiety related to cervical cancer screening is a well-documented barrier, often driven
by discomfort with pelvic examinations, embarrassment, fear of pain, and concerns about
privacy (Sen and Yilmaz, 2025; Polman et al., 2019; Chaw et al., 2022). Their study found that
while pre-test anxiety levels were similar, post-test anxiety scores were significantly lower in
the self-sampling group (mean 30.3 vs 41.5, p < 0.001). This reduction in anxiety is critical
because it may encourage women who otherwise avoid screening due to psychological distress
to participate. The study also demonstrated that self-collected samples were adequate for HPV
DNA testing, with all samples testing negative in this cohort, highlighting the technical
feasibility and reliability of self-sampling. These findings align with international literature
showing high acceptability and preference for self-sampling, including studies in Spain (Ibanez
et al., 2023).

Building on acceptability, Zhou et al. (2025) introduced an innovative behavioral
economic intervention—the Pay-It-Forward model—in ethnic minority regions of Inner
Mongolia, China. This randomized controlled trial protocol aims to improve the feedback rate
of HPV self-sampling results by requiring participants to pay a refundable deposit before
receiving the self-sampling kit. This ongoing RCT protocol in Inner Mongolia, China, plans to
enroll 108 women aged >24 years, randomized to either a pay-it-forward prepayment group or
a free kit distribution group. The pay-it-forward group pays a refundable 20 RMB deposit to
encourage timely feedback of self-sampling results. The primary outcome is the feedback rate
of HPV self-sampling results within one month. Secondary outcomes include HPV positivity
rate, treatment adherence, psychological status, and knowledge.

The intervention of this study aims to enhance psychological commitment and improve
screening effectiveness, particularly in ethnic minority regions. This strategy leverages
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psychological commitment and the sunk cost effect to motivate timely sample submission and
feedback, addressing a major challenge in self-sampling programs: low return rates of samples
and results (Zhou et al., 2025). Given the sociocultural and economic barriers in rural and
minority populations, this approach may enhance adherence to screening and follow-up care,
ultimately improving early detection and treatment. The study’s design, incorporating urban-
rural stratification and comprehensive psychosocial assessments, promises valuable insights
into scalable interventions to increase screening participation in resource-limited settings.

From a diagnostic and triage perspective, Mekuria et al. (2024) evaluated visual
inspection with acetic acid (VIA), with and without Lugols iodine, as triage tests for HPV-
positive women identified through self-sampling in Ethiopia. Approximately 878women were
screened, with 197 (22.4%) testing hrHPV positive via self-sampling. HPV-positive women
were randomized to visual inspection with acetic acid (VIA) alone or VIA combined with
Lugols iodine. The study concluded that VIA with iodine improved detection but was not
significantly better than VIA alone for triage of HPV-positive women. While VIA with iodine
demonstrated higher sensitivity (50%) and specificity (84.6%) for detecting cervical
intraepithelial neoplasia grade 2 or higher (CIN2+) compared to VIA alone (sensitivity 25%,
specificity 82.7%), the difference was not statistically significant (p=0.5). Importantly, HIV-
positive women had a significantly higher risk of CIN2+ (odds ratio 5.1), underscoring the need
for tailored triage and treatment strategies in high HIV prevalence areas (Mekuria et al., 2024).
The study highlights the limitations of VIA-based triage due to its subjective nature and variable
accuracy, emphasizing the urgent need for more sensitive, affordable, and scalable triage
methods such as DNA methylation markers or HPV genotyping, particularly in low-resource
settings (Manley et al., 2022; World Health Organization, 2021).

The Anishinaabek Cervical Cancer Screening Study (ACCSS) by Zehbe et al. (2017)
provides crucial qualitative and quantitative insights into the acceptability of HPV self-
sampling among Indigenous First Nations women in Canada. It used a mixed-methods approach
including qualitative interviews, focus groups, and a cluster RCT involving 834 First Nations
women in Canada. Women strongly preferred HPV self-sampling over clinician-administered
Pap tests due to greater accessibility, privacy, personal control, and less physical and emotional
discomfort. Self-sampling doubled screening uptake compared to Pap screening. Participants
emphasized the need for culturally sensitive education, including de-stigmatization of HPV and
involvement of men in awareness efforts.

The study demonstrated that self-sampling was strongly preferred over Pap tests due to
enhanced privacy, personal control, and less physical and emotional discomfort. These factors
contributed to a doubling of screening uptake, addressing persistent health disparities in cervical
cancer incidence and mortality faced by Indigenous populations (Zehbe et al., 2017). This study
emphasized the necessity of culturally sensitive education programs that include men and
address HPV-related stigma to foster community-wide acceptance. These findings resonate
globally, as self-sampling has been shown to overcome structural barriers such as
transportation, childcare, and clinic accessibility, particularly in rural and underserved
communities (Nelson et al., 2017).

Supporting the clinical validity of self-sampling, the umbrella review by Arbyn et al.
(2014) synthesized data from 26 diagnostic accuracy studies and found high concordance
between HPV testing on self-collected and clinician-collected samples, with agreement rates of
84.6% for positive and 91.7% for negative results. There was no significant difference in test
positivity ratios between methods, supporting self-sampling as a reliable alternative to clinician
sampling to increase screening coverage. This meta-analysis confirms that self-sampling is a
reliable alternative to clinician sampling, capable of maintaining diagnostic accuracy while
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expanding screening reach (Arbyn et al., 2014). Such evidence is critical to inform policy and
guideline development for incorporating self-sampling into national screening programs.

CONCLUSION

HPYV self-sampling is a feasible, acceptable, and effective approach to cervical cancer
screening that reduces anxiety and overcomes numerous barriers. Supported by robust
diagnostic accuracy data, it empowers women and improves screening participation,
particularly among underserved groups. Innovative behavioral economics interventions and
culturally tailored education can further enhance outcomes. Integrating self-sampling into
public health programs represents a pivotal step toward achieving equitable cervical cancer
prevention and, ultimately, its elimination.
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EVIEW. climecim-collected simpling, offering the p inl 40 improve g Sovemags

and reduce the burden of cervival cancer This scoping revarw aims 10 synibesize
current evidence on the faability, aﬂ'ouh-mn. and xcqmuny #HH wlf-
wampling, with & focus on its impact os w uptake,

and dugnostc accarmzy. Fallwing the PRISVA-S-R Lmulemu a ww—vmnr

search wirs conducted across PubMed, Google Scholar, and Scopay, ltng inthe
wclusion of five swdics four randomized controlled trials and one umhsella
review. Fndings indicatz that su-lf plag reds anciey d with
COIVICH SCreCIumg, Iproves § paticn among usdaserved popal nnl
demonstrates high dumﬁu concord with clies ectod

Behavioral ingerventions, such os pay-it-foswaerd models, show potentinl to eshance
sample refurn and feedback mtex. However, clmllcaga remain rcym.lng effective
tnage sirategies for FPF-positive cases, especially in gs. The
review suppocts the mtegmtion of self.sampiing ltln natiooad m’r'nng pmurm
emphasizing the need for zuliurally tilarsd a ¢

<flective triage methed

butkon-SharzAike 4.0 letemational (CC BY-SA 4.0

%TRODUC‘HON

Cervical cancer remains a significant g health challenge, ranking as the fourth maost
common cancer among women worldwide, ording to the World Hzalth Organization
(WHO), approximately 600,000 new over 340,000 deaths have been reported globally
in recent years, with the bighest burden lowa»qlmiddle—hwmmtiu(wﬁo. 2021),
The primary ctiological factor for cervical cancer 1s persistent infection with high-risk human
papillomavirus (HPF) type riicuiacly HPV-16 and HPV-18, which sre responsible for
approximacely 70% of cases (de Sanjos et al., 2018),

Despite advances in screening and carly detection, Gervical cancer continues to cause
substantial morbidity and mortality, undessconng the need for effective nlive and
thezapeutic strategies. Carcer vaccines have emerged as ising dpproach 10 reduce the
incidence und progression of cervical cancer. Prophylactic vaccingggpach as the bivalent,
quadrivelent, and ronavalent vaccines, have demonstrated high efficacy in preventing infection
with oncogenic APV 1ypes and subsequent precancerous lesions (Garland @1 al, 2016),
However, these vaccines are primarily preventive and have limited thesapeutic effects on
cstablished infoctions or cervical cancer,
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Therapeutic cancer vaccines, designed 10 stimulate the namme system 1o target and
elimiuﬁfl’l’-ilfeuod or transfoemed cells, represent @ novel and evolving area of research,
Various vaccine platforms, including peptide-based, viral vector-based, and DNA/RNA-based
vaccines, are currently under investigation in clinical trials (Trimble et al., 2015; Melief etal,
2020). ¢ vaccnes gt 1o induce  robust  ecllular  immune  rosporscs
ugainst HPV oncoproteins E6 und E7, whichure consisiently expressed in cervice cancer cells.
Current therapeutic vaccine development explores diverse platforms, including peptide-hased,
viral vector-dasec, and DONA/RNA-based vaccines, cach with distinct advantages and
limitations. Peptide vaccines, such as those targeting PV oncoproteins E6 and E7, are safe and
casy 1o produce but often exhibit limited immunogenicity, Viral vector-based vaccines (e.g.,
sdenovirus or vaceinia vectors) induce robust immune responses but face challenges related to
pre-exisiing immunity and safety concems. DNA/RNA vaccines, exemplified by VGX-3100 in
phase 2b trials, offer stability and scalability but require optimization for delivery and cfficacy.
Clinical trial results highlight varying success rates: while some DNA vaccines show promise
in regressing precancerous lesions (c.g., 49.5% efficacy in CIN2/3 regression), others struggle
with consistency. A criticzl gap remains in translating preclinical seecess mto durable clinical
outcomes, purticularly in late-stage cancers.

Therapeutic cptiors for existing 1PV infections or cervical cancer are scarce, with
conventional treatments such as surgery ard chemorudiation often cousing stgnificant morbidity
and fuiling to address recurrence, Therapeutic vaceines could fill this void by eliciting targeted
immune responses, yet no such vaccine has achieved widespread clinical adoption. This review
addresses this gap by synthesizing evidence from multiple vaccine platforms and clinical trials,
offermg a comparative analysis of their immunogenicity, safety, and efficacy across disease
stages, By consolidating fragmented data, it aims to identify optimal strategies for vaccine
design and highlight pathways for future research

Given the mpid development and diverse appeoiches in cancer vaccine resenrch for
cervical cancer, a scoping review is warranted to synthesize the current evidence on their
cfficacy. sefety, and immunogenicity, This review aims to provide & comprehensive asscsment
of cimeer vaccives for cervicul cancer, infonming clinicul prsctice und guiding future reseurch
directions. It offers significant benefits by syathesizing current cvidence on therapeatic
HPV vaccines, providing & valuable resource for researchers, clinicians, and policymekers, By
comparing the efficacy, safety, and Imitations of different vaccine platforms, it aghlights the
most promising candidates for clinical application, accelerating the development of effective
treatments for existing #PV infections and cervical cancer. For healthcare providers, the review
clanifies the potential of therapeutic vaccines as adjuncts or alternatives to conventional
therapies, offering hope for improved patient outcomes, particularly in cases of advanced or
recarrent disease. Additionally, the analysis of clinical trial data identifies gaps in current
research. gutding future studies toward optimiang vacemne design and delivery. On o broader
scale, this work supports public health efforts by informing policy decisions and funding
prioritics, ultimately contributing to the global goal of reducing eervical cancer incidence and
mortality, Ultimately, this review bridges the gap between expenmental research and real-world
clinical practice, fostering progress toward accessible and equitable therapeutic solutions.

METHOD —

This scoping review was conducied to comprehensively map the existing literature
on HPV seif-sampling for cervical cancer screening. with a focus on identifving key corcepts,
types of evidence, and rescarch gaps. The mxthodology follows the framework outlired by
Levac, Colquhoun, and O'Brien(2010), as well asthe PRISMA-ScR (Preferved Reparting ltems

A1
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for Systematic Reviews and Meta-Amalyses extension for Scoping Reviews) guidelines (Tricco
etal., ) 10 ensure methodological rigor and transparency. as shown in Figure 1.

\ systematic search was carried oot 8et08S three major elecironic datahases: PubMed,
Google Scholar, and Scopus. The h aimed to capture peer-reviewed anticles, clinical trial
protocols, and relevant grey litcrature ecdated to 4PV self-sampling in cervical cancer sercening.
The following Booleun scarch string wis used W maximiee sensitivity while exciuding
urclevant studics. Searches were adapted to the syntax and controlled vecabularies of cach
database, including the use of Medical Subject Heudings (MeSH) in PubMed where applicadle.
No date or language restrictions were applied to capture the breadth of available evidence.
Eligibility Criteria

Given the exploratory nature of a scoping review, broad melusion enteria were apphied to

encompass diverse study designs and contexts:
« Population: Women cligible for cervical cancer screening or disgnosed with cervical
cancer, including wnderserved and mimority populations.
o Concept Studies examining HPV self-sampling methods, including behavioral
mterventions (o rmprove uptake or feedback rates, dingnostic accuracy of self-sampling.
psychological outcomes such as anxiety, and acceptability o feasibility,
o Context: Any healthcare setting globally, with no restnctions oa geographic location or
bealthcare system,
o Types of Evidence: Randommzed controlled trials (RCTx), cobservatonal studies,
qualitative rescarch, study protocols, systematic reviews, and mcta-analyses.
Studies foeusing exclusively on urine-based sampling were excluded to maintain focus on
inal or cervical self-sampling methods.
v Selection

All identified were imported into reference management sofiware, and
duplicates were removed. Two independent reviewers screened titles and abstracts against the
eligibility criteria. Full texts of potentially relevant studies were retrieved and assessad for
mclusion, Disercpancics were resolved through coasensus or, when nocessary, consultation
with i thirnd reviewer,

Data Extraction

A standardized data cxtraction form was developed and pilot-tested, EW
information included §udy characteristics (author, vear, country, design), participam
demographics, intervention and comparator details, outcomes measwed (e.g., arxiety,
screening uptake, feedback rates, diagnostic accuracy ), and key findings. Both quantitative and
qualitative data were captured to allow for a compreaensive overview.
Data Synthespy and Presentation

Given the Fetercgeneity of study designs und outcomes, a narrative synthesis approach
was employed. Studies were grouped thematcally according o migor topics such as
psychological impact, behavioral interventions, diagnostic accuracy, and acceptability,
Descniptive tables were used to summarize study charactenstics and findings. This approach
facilitated the identification of research gaps and informed recommendations for future studies.
Quality Assessment

Consistent with scoping review methodology, formal risk of bias or quality appraisal of
included studies was not conducted. as the primary aim was to map the evidence rather than
critically appraise 't
Ethical Considerations

This review used publicly avalable datz and did not involve human subjects. therefore,

ethical approval was 201 required,

Wie
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%e 1. PRISMA flow diagram illastrating the selection process of studies for
systematic review, resulting in £ studies included from an initial 1,223 records identified
Source: PRISMA guidelines (2021)

RESULTS AND DISCUSSIONS

The systematic review inglyded four randomized controlled trials (RCTs) and one
umbrelln review focusing an HPV Self-sampling for cervical cancer sereening, as hown in tahle
1.The growing bady of evidence from recent mized controlled trials and qualitative
mvestigations strongly supports the integrtion of HPV sclf-sampling as a fcasibic, aceeptuble,
dd effective stndegy W bmprove cervicsl cancer screening coverage and outconmes, This
approach addresses multiple barriers inherent in clinician-based sampling—such as anxicty,
privacy concems, ‘ogistical challenges, and cultural sensitivities—and thus holds promise for
mereasing participation especially among under soreened and margmalized populations,

Table |. Summary of Included Stadies on HPV Self-Sampling for Cervical Cancer
Screening
Authors  Year Title Participants  Intervention’ Outcome
! Subjeets Comparator
The Effect ol Sell- 110 Twkish  Sell-sanpling Sell-senpling

Sen & 2023 Sapliog o wuorien aged  vs Cliniciong- significanly

Yilmaz Clinician-Based 3D-65, no collected reduced post-
Sampling on Anxicty  prior sampling procedure anxicty
in Cervical Cancer sereeming in (303 vs41.5:
Screcning S years p<0.001)

A Pay-It-Forward 108 ethni Pay-t-forward  Primary: Feedbacs
Zhouet 2025 Appeoachto Improve  minority scif-sampling rate; Secondary:
al Feedback Rate of wormen i kits vs Free HPV postivity,
lener distribution adherence,

187
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Authors  Year Titke Parficipants  Intervention’ Outcome
! Subjects Comparator

HPV-Hased Self- Mongolia, psychologicsl

Sampling... China impac

Comparing VIA 878 VIA - Lugol's  Higher sensitivity
Mekuria 2024 with'without Lugeld’s  sereencd; wdine vs VIA with jodine (507 vs
etal lodine for Tringe of 197 HPV4 mnly 25%). specificity

HPV Pasiive Women  women ~84%

in E‘.Eph

Salf. vs Provaders 834 Farst Selfsampling Self-sumpling
Zehbea 2017 Dirccted Samplingin ~ Nations vi Pap eytology  preferred; doubled
al Anishinssbek Corvical  wornen n scrooning uptake

Coaneer Screening Conade + 69

Sudy qualitative

participanss
Muts-Anadysis of 20 Self-collectad High agrecincol

Abynet 2022 Aweanent i HPY digrwstiv HIV Lesin vy £4.6% (punitive),

al Salfs vs Clinicun- test accuricy  Climician 91, 7% (negative)
Collected Samples studies collected
In 8 Turkish RCT with 110 women aged 30-65 years, anxgppy levels were measured
using the State Amvicty Inventery before and after sampling. was no signficant

difference in pre-test anxiety between the sclf-sampling group and dinician-collected group (p
> 0.03). However, post-test anxicty was significantly lower in the self-sampling group (mean
score 30.3) compared to the clinician-sampied group (mean score 41.5, p < 0.001). All HPY
DNA 1ests were negative, and sample adequacy was confirmed by detection of the p-globin
gene in all samples, The study provides compelling evidence that self-sampling significantly
reduces anxiety compared to clinician-collected sampling.

Anxiety related 10 cervical cancer screening is a well-documented barrier, often driven
by discomfort with pelvie examinations, embarrassment, fear of pain, and concerns ahoat
privacy iSen and Yilmaz, 2025; Polman et al., 2019; Chaw ct al., 2022). Their study found that
while pre-test anxicty levels were similar, post-test anxicty scores were significantly lower in
the sell-sampling group (mean 30.3 vs 41.5, p < 0.001), This reduction in aaxiety is critical
because it may encourage women who otherwise avoid screening due 10 psychological distress
to participste. The study also demonstrated that self-collected samples were adequate for HPV
DNA testing, with all samples testing pegative in this cobort, highlighting the 1wechnical
feasibility and reliability of self-sampling. These findings align with intemational literature
showing high acceptability and preference for self-sampling, inclnding studies in Spain (Ihanc
et al,, 2023).

Building on acccptability, Zhou ot al. (2025) introduced an innovative behavioral
ceunomic inkervention—the Pay-I-Furwanl model—in ethaie minonty regions of Inner
Maongolia, China, This randomized controlied trhgl protocol aims 1o improve the feedback rate
of HPV self-ssampling resulis by requiring participants to pay a refundable ceposit before
receiving the self-sampling kit. This ongoing RCT protocol in Inner Mongolia, China. plans to
enroll 108 women aged =24 vears. andomized to either a pay-it-forward prepayment group or
u free kit distribution group. The pay-it-forward group pays a refundable 20 RMB daposit to
encournge timely feedback of self-sampling results. The primary outcome 15 the feedback mte
of HPV scif-sampling results within one month. Secondary outcomes include HPY positivity
rate, treatment adherence, psychological status, and knowledge.

The intervention of this study aims to enhance psychological commitment and urprove
screening effectiveness, particularly in ethnic munority regions, This strategy leverages

2451
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psychological commitment and the sunk cost ¢ffect 1o motivate tmely sumple subrnission and
feadback, addressing a major challenge in self-sampling programs: low retum rates of samples
and results (Zhou ef al, 2025) Given the sociocultiral and econamic barriers in miral and
minority populations. this approach may enhance adherence to screening and follow.up care,
ultimatcly improving carly detection and treatment. The study's design, incorporating urban-
rurdl stratification und comprebieasive psyciosocial sssessments, prumises valuable insights
mto scalable interventions to increase scréening participation in resource-limited settings.

From a diagnostic and triage perspective, Mckuria et al. (2024) evaluated visual
mspection with acstic acid (VIA), with and without Lugols wodine. as tringe tests for HPV-
positive women identified through self-sampling in Ethiopia. Approximately 378women were
screened, with 197 (22.4%) testing hrHPV positive via self-sampling. HPV-positive women
were randomized 1o visual inspection with acetic acid (VIA) alone or VIA combined with
Lugols wdine. The study concluded that VIA with sodine improved detection but was not
significantly better than VIA alone for mage of HPY-positive women. WhigssVIA with iodine
demonstrated  bigher sensitivity (50%) and specificity (84.6%) for cervical
intmepithelinl neopkxga grade 2 or higher (CIN24) compared to VIA alone (seasitivity 25%,
specificity 82.7%). the difference was not statistically significant (p=0.5). Importantly, HIV-
positive women had a significantly hagher risk of CIN2+ (odds ratio 5.1). underscoring the need
for tatlored triage and treatment strategies in high HIV prevaleace areas (Mekuria et al., 2024).
The study highlights the limitations of VIA-based triage due to #ts subjective noture and variable
sccwacy, cmphasizing the wigent ncal for more sensitive, affordable, and scalable triage
meshods such as DNA methylation markers or HPV genotyping, particularly in low-resource
settings (Manley et al, 2022; World Health Organization, 2021).

The Anishinnabek Cervical Cancer Sereening Study (ACCSS) by Zehbe ¢t al, (2017)
provides crucial qualitative and quantitative insights mto the Epnbility of HPV self-
sompling ameng Indigenons First Nations wamen in Canida. Ttosed S mixedsmethods approach
including qualitative interviews, groups, and a cluster RCT involving 834 First Nations
women i Canada. Women strongly preferred iV self-sumpling over clinicimn-administered
Pap tests due 10 greater accessibility, privacy, persoml contol, wed Tess phiysical wd cimotions
discomfort. Felf-sampling doubled screening uptake compared to Pap screening. Participants
emphasized the need for culturally sensitive education, including de-stigmatization of HPV and
mvolvement of men in awarenegy effors.

The study (unonstrmcd self-sampling was strongly preferred over Pap tesis duc to
enhanced privacy, persanal control, and less physical and emotional discomfort. These factors
contributed to a doubling of screening uptake, addressing persistent health disparitics in cervical
cancer incidence and mortality faced by Indigenous populations (Zehbe etal, 2017) This study
emphasized the necessity of culurally sensitive education programs that include men and
address HPV-related stigma 1o foster community-wide aceeptance. | hese findings resonale
globally, as self-sampling has been shown to overcome structural bammers such as
transponaton, childcare, and clinike accessibility, particularly in rural and underserved
commuritizs { Nelson ctal, 2017)

Supparting the clinical validity of self-sampling, the umbrella review by Arbyn et al,
(2014) synthepsged dota from 26 diagnostic accuracy studics and found high concordonce
between HPY testing or selficollected and clinician-collected samples, with agreement rates of
84.5% for positive and 91 7% for negative results. There was no significant difference in test
posttivity ratios between methods, supporting self-sampling as a reliable altermative to climician
sampling 1 increase screening coverage, This meta-analysis confirms that self:sampling is a
reliable altermative to dinician sampling, capable of maintaining diagoostic accuracy while

159
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expanding sereening reach (Arbyn etal, 2014). Such evidence is eritical to inform policy and
guideling development for incorporating self-sampling into national screening programs.

CONCLUSION

1PV self-sampling is & feasible, aoceptable, und effective approach 1o cervical cancer
screening that reduces anxiety and overcomes numerous barriers. Supported by robast
diaznostic accuracy datz, it empowers women and improves scréening perticipation,
particalarly among underserved groups. Innovative behavioral economics interventions and
culturally ailorsd education can further enhance outcomes, Integrating self-sampling into
public health programs represents a pivatal step toward achieving equitable cervicel carcer
prevention and, ultimately, its elimination.
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