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Introduction: Most cervical cancer precancerous lesions are associated with high-risk human papillomavirus (HPV) subtypes. Early detection through screening is crucial for preventing and managing HPV-related diseases. HPV Self-sample screening is a proposed method that can mitigate socioeconomic disparities, reduce embarrassment and costs of screening. This can possibly reduce the overall disease burden.

Methods: A search strategy was conducted across multiple databases, including PubMed, Cochrane Library, Scopus, and Embase. Data extraction was performed using a standardized form to collect detailed information on study characteristics, participant demographics, and various outcomes. The quality and risk of bias in the articles were assessed using the Critical Appraisal skills programme (CASP) checklist, and the Cochrane Risk of Bias (ROB) tool.

Results: Our review consistently found that HPV self-sampling is comparable to clinician-collected samples in terms of HPV detection rates and sensitivity, supporting the idea that HPV self-sampling can be a viable alternative for cervical cancer screening. Across the studies, self-sampling showed comparable or greater effectiveness to clinician-collected samples in detecting HPV in individuals. Specificity was comparable between both methods, with clinician-collected sampling slightly outperforming HPV self-sampling in some cases. Moreover when analyzing the negative predictive value (NPV) and positive predictive value (PPV) across the studies, it was evident that there was little difference between clinician-collected sampling and HPV self-sampling. 64.3% favored self-sampling over clinician-collected sampling due to increased comfort and privacy. Overall, the evidence suggests that self-sampling is an effective, patient-preferred, and cost-efficient alternative to clinician-collected sampling, particularly in under-screened populations.
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Introduction

Human Papillomavirus (HPV) remains a significant public health concern, being the most common sexually transmitted infection globally and a primary cause of cervical cancer (1). Early and accurate detection through screening is crucial for preventing and managing HPV-related diseases. As reported by the World Health Organization (WHO), approximately 660,000 new cervical cancer cases were recorded in 2022, making it the fourth most prevalent cancer among women (2). Traditionally, cervical cancer screening has relied on clinician-collected samples, where a healthcare provider collects a cervical sample using a speculum and cytobrush or spatula for testing. This method, often performed in a clinical setting, has been the standard for detecting high-risk HPV types and cervical precancerous lesions. However, self-sample screening has recently gained attention as a viable alternative, particularly in primary care settings, due to its ease of use and accessibility. Research from the Centers for Disease Control and Prevention (CDC) indicates that high-risk HPV types are found in 99% of cervical precancers, highlighting the need for effective screening methods (3). Self-sample screening allows women to collect their samples, which can enhance comfort and privacy and reduce barriers to screening participation. The incidence of cervical cancer reveals significant socioeconomic disparities that affect the disease’s burden (4). Addressing these disparities through accessible screening methods could potentially improve health outcomes for underserved populations by increasing screening participation and early detection. Despite these potential benefits, it is essential to determine whether self-sampling methods are as clinically effective as clinician-collected samples at detecting HPV. Therefore, the insights gained from this comparative analysis will be valuable for healthcare providers and policymakers, potentially shaping future screening practices and enhancing efforts to prevent cervical cancer.

The decision for women to undergo cervical screening is multifactorial. Preference is one of the main factors affecting decision-making for women when it comes to screening for HPV. Women around the world tend to reject the screening test purely due to embarrassment (5). An example is shown in an article written in Japan, illustrating that approximately 58% of women who underwent the trial preferred self-sampling to physician-led sampling, purely based on the embarrassment factor (6). Lack of knowledge is another determinant, especially in areas where screening is not given attention or not made available to the population. A US article assessing reasons for not screening found lack of knowledge was the most common reason for those who have not received timely screening, i.e., 64.4% of Hispanic women (7). Women with higher education (college) were found to have a higher prevalence of screening than those who were still in high school in the United States (8). Cost is a crucial component that determines whether a woman should go for screening. In the US, women with no health insurance at all had a 17% lower prevalence of cervical screening than those with some form of insurance; a 6% increase in the prevalence of screening among women not avoiding care compared to women who avoid it purely due to cost (8). All these aspects and more assimilate to the lack of screening and cervical cancer being among the four most prevalent cancers among women (2). This systematic review aims to incorporate these components, to review, compare, and assess the present HPV screening modalities.



Methodology

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure transparency and comprehensiveness, although the review protocol was not registered prior to the study.

Studies were selected based on the following inclusion criteria: Articles written in the English language and published within the last 10 years (2014–2024), female participants aged 18 years and older, and studies that directly compare the efficacy of HPV screening via self-sampling and clinician-collected sampling. Eligible study designs included original research, systematic reviews, and meta-analyses. The exclusion criteria included studies with participants younger than 18 years of age, articles not written in the English language, publications before 2014, literature reviews, gray literature, opinion pieces, and case series with less than 10 participants.

A comprehensive search strategy was conducted across multiple databases, including PubMed, Cochrane Library, Scopus, and Embase. The search used a combination of MeSH terms and keywords, with Boolean operators used to refine the search results and ensure a broad yet focused collection of relevant studies.

For PubMed, the search query included terms such as (“Papillomavirus Infections” [MeSH] OR “Human papillomavirus” OR “HPV testing” OR “HPV DNA testing”) AND (“Self Care” [MeSH] OR “Self-sampling” OR “Self-collection” OR “Self-testing” OR “Home testing”) AND (“Papanicolaou Test” [MeSH] OR “Pap smear” OR “Cytology” OR “Pap test” OR “Cervical cytology”) AND (“Sensitivity and Specificity” [MeSH] OR “Efficacy” OR “Accuracy” OR “Performance” OR “Diagnostic accuracy”) AND (“Comparison” OR “Versus” OR “Compared to” OR “Compared with” OR “Comparative”), yielding 80 results after applying filters.

In the Cochrane Library, the same advanced search was conducted, resulting in 23 Cochrane reviews after excluding 4,505 trials. The Scopus search retrieved 23 results, and the EMBASE search yielded 7,347 articles, with only 36 being considered for inclusion. This resulted in 162 total articles from each of the 4 databases being exported to the Rayyan web app where 3 independent reviewers (AA, YW, and MA) screened the titles and abstracts resolving differences in study selection through discussion.

Data extraction was performed using a standardized form to collect detailed information on study characteristics, participant demographics, and various outcomes. The primary outcomes included the detection rate of HPV in the self-sampling group compared to the clinician-collected sampling group, with comparative statistics such as odds ratios, relative risks, and statistical significance being assessed where possible. Secondary outcomes focused on the sensitivity and specificity of self-sampling versus clinician-collected sampling, the positive predictive value (PPV) and negative predictive value (NPV) of both methods, patient preference, cost-effectiveness, and the time required for patients to receive their results. Extractions were carried out independently by the same three reviewers, who also cross-checked the data for accuracy. It should be noted that not all outcomes were reported by the authors of the included studies.

Extracted studies reported HPV test results in varying formats. The majority of studies provided binary outcomes (positive or negative), while some also reported partial genotyping, identifying specific high-risk HPV types such as HPV 16 and HPV 18, or grouped into categories (e.g., high-risk HPV vs. low-risk HPV). Studies that performed partial genotyping typically used polymerase chain reaction (PCR)-based assays or hybrid capture technology, allowing for differentiation between individual HPV types. Additionally, the majority of studies utilized commercially validated HPV detection assays, including Hybrid Capture 2 (HC2), Cobas 4,800 HPV Test, APTIMA HPV Assay, Xpert HPV Test, and CareHPV Test. These assays have been widely recognized and approved for clinical use by regulatory bodies such as the U.S. Food and Drug Administration (FDA) and the European Medicines Agency (EMA). Additionally, some studies specified the use of in-house PCR assays, which underwent internal validation protocols to ensure reliability and reproducibility.

The quality and risk of bias in the articles were assessed using the Critical Appraisal Skills Programme (CASP) checklist, and the Cochrane Risk of Bias (ROB) tool. These tools were chosen due to their robust framework for evaluating the validity and relevance of the included studies. The CASP checklist provides a structured approach to assessing various study designs, making it particularly effective for the diverse types of studies included in our review. The Cochrane ROB tool was also selected as it is the gold standard for assessing bias in randomized controlled trials, of which there are several in our review. We did not opt for other assessments such as the Newcastle–Ottawa scale (NOS), or the GRADE approach as they were deemed to be less effective at addressing our concerns regarding validity and bias when compared to the former two.



Results


Literature search

A total of 11,954 articles were identified through an initial database search. Following title and abstract screening, 162 full-text articles were assessed for eligibility. Of these, 66 studies met the inclusion criteria and were included in the systematic review (Figure 1).
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FIGURE 1
 PRISMA 2020 flow diagram for systematic review screening and selection. Adapted from Page et al. (9).




Methods of assessment

The quality and risk of bias in the included studies were assessed using the Critical Appraisal Skills Programme (CASP) checklist and the Cochrane Risk of Bias (ROB) tool. These tools were chosen for their structured and comprehensive approach to evaluating study validity. The CASP checklist was particularly useful for assessing the diverse study designs included in this review, while the Cochrane ROB tool provided a standardized framework for evaluating randomized controlled trials. Of the 66 included studies, 54 (81.8%) demonstrated a low risk of bias across key areas, indicating strong methodological rigor. However, 12 studies (18.2%) had a moderate risk of bias due to factors such as small sample sizes, specific settings, and potential biases related to self-selection or test performance variability. While the overall findings remain reliable, these limitations should be considered when interpreting the results.



Study characteristics

The 66 included studies comprised a total of 702,785 participants (excluding 4 systematic review/meta-analysis studies, 1 cost-effectiveness study, and 1 review study based on systematic reviews), with sample sizes ranging from 30 to 487,015 participants. The studies were conducted across 29 different countries, with the majority (43 studies) being cross-sectional studies. The remaining studies included 2 systematic reviews, 2 meta-analysis studies, 5 cohort studies, 10 randomized controlled trials, and 4 other studies, such as observational studies, comparative studies, and cost-effectiveness analyses.



Study purpose

All included studies provided details on both self-sampling and clinician-collected sampling. The included studies were categorized into the following themes: detection rate, sensitivity and specificity, PPV and NPV, patient preference and acceptability, and cost-effectiveness as illustrated in the following bar chart (Figure 2).
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FIGURE 2
 Distribution of included studies across key evaluation themes.




Statistical methods


Statistical test

A Wilcoxon signed-rank test was carried out to ascertain whether a significant difference was present between self-sampling and clinician-collected sampling in the examined themes. A critical value at alpha = 0.05 was obtained via a two-tailed test.



Area

Values incorporated in graphs were extracted exclusively from studies that were able to provide data for both self-sampling and clinician-collected sampling in the measured statistics (i.e., specificity, sensitivity, PPV, NPV, and patient preference). This was conducted to minimize bias in the comparison of self-sampling and clinician-collected sampling. An area graph was used to visualize the variability in the themes measured between self-sampling and clinician-collected sampling. An area estimate was calculated to help quantify the measures; (Y2 + Y1)/2*(X2-X1) for each point. The sum of all the points’ values was taken to give the overall area. The X change increments were kept constant at 1 for all points in all graphs. This is because we are not measuring area over another variable.



Comparative statistics

The agreement between self-sampling (SS) and clinician-collected sampling (CCS) methods for HPV detection was evaluated across various studies using kappa values. The average kappa value across these studies was 0.74, indicating strong agreement between the two methods. The highest kappa value reported was 0.88, indicating excellent agreement, while the lowest kappa value observed was 0.43, indicating moderate agreement but substantial variation in concordance between SS and PS methods (10, 11).



Statistical significance

When comparing self-sampling (SS) to clinician-collected sampling (CC) methods for HPV detection, the studies consistently found significant results. Seven studies reported p-values <0.001, showing the strong effectiveness of self-sampling. One study reported a strong agreement between self-sampling and clinician samples, with a p-value of <0.0001, highlighting the reliability of self-sampling (10).

While the majority of studies found strong support for self-sampling, some found no significant differences. For example, one study found a p-value of 0.527, showing no significant difference between the two methods.




Detection rate


Detection rate in healthy patients

Figure 3 compares the HPV detection rates in normal, healthy individuals using self-sampling versus clinician-collected sampling across 14 studies. The graph indicates that self-sampling continuously detects a greater amount of HPV cases than clinician-collected sampling, with self-sampling detection rates reaching as high as 40% of tested individuals, whereas detection rates for clinician-collected sampling remain approximately 30%. In some cases, both methods show equivalent detection rates, especially when the rate is approximately 10%. At higher detection ranges, self-sampling consistently identifies a greater number of cases, indicating its potential to cover a wider range of HPV infections, especially those found in vaginal cells.
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FIGURE 3
 Comparison of HPV detection rates in healthy individuals: Self-sampling vs. clinician-collected sampling (20, 26, 32, 35, 36, 39, 43–50).


However, larger detection rates do not necessarily suggest increased test sensitivity. Sensitivity measures the ability of a test to accurately identify individuals truly infected with high-risk HPV types. In this study, a true positive case refers to an individual confirmed to be HPV-positive via validated molecular diagnostic techniques, such as PCR-based or hybrid capture tests, which are recognized for their accuracy in identifying high-risk HPV DNA. Although self-sampling identifies a greater number of total HPV cases, samples taken by clinicians show superior sensitivity to detecting HPV within populations with normal cytology. This is likely linked to the more focused method of clinician-collected cervical samples, which concentrate on the transformation zone of the cervix, where persistent high-risk HPV infections and precancerous lesions generally arise. The Wilcoxon signed-rank test established that although self-sampling identifies a greater number of HPV-positive cases overall, clinician-collected sampling has significantly superior sensitivity in detecting true positives in normal cytology cases.

Generally, the area under the self-sampling curve is bigger than that of the clinician-collected sampling, suggesting a more consistent and usually better performance throughout the studies for detecting HPV among normal, healthy individuals.




Detection rate in patients with abnormal cytology

Figure 4 illustrates the detection rates of HPV in patients with abnormal cytology or those who are HIV-positive, across 14 studies. This group includes various conditions such as cervical intraepithelial neoplasia 2+ (CIN2+), low-grade squamous intraepithelial lesion (LSIL), high-grade intraepithelial lesion (HSIL), atypical squamous cells of undetermined significance (ASCUS), and high-risk HPV (hrHPV).
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FIGURE 4
 Comparison of HPV detection rates in individuals with abnormal cytology (6, 11–14, 27, 30, 33, 51–56).


Strong detection rates—reaching 75 to 100%—are shown by both self-sampling and clinician-collected sampling methods. Notably in the middle to high range, some studies find that self-sampling detection rates somewhat exceed those of clinician-collected sampling. For instance, in comparable settings, self-sampling can reach up to 85% or higher while detection rates for clinician-collected sampling might level off at 75%. A Wilcoxon signed-rank test was carried out to determine if a significant difference in sensitivity to normal cytology was present; however, the difference was found to not be significant.

The overall comparison of areas under the curves reveals that although clinician-collected sampling shows higher sensitivity, self-sampling attains high detection rates and serves as an efficient, accessible alternative for HPV screening.



Sensitivity


Sensitivity in healthy patients

Figure 5 compares the sensitivity of HPV detection in normal, healthy patients using a self-sample for HPV testing against clinician-collected sampling over 14 studies. As shown in the area graph, both techniques have great sensitivity to HPV detection—between 75 and 100%. Notably for HPV testing, self-sampling often shows good performance, usually matching or even exceeding the HPV detection sensitivity of clinician-collected samples. The HPV detection sensitivity of self-sample and clinician-collected sampling was assessed using a Wilcoxon signed-rank test. The findings showed that although self-sampling for HPV testing is quite effective at identifying HPV infections, it is important to point out that it does not offer cytological examination. Therefore, clinician-collected samples remain essential for detecting cytological abnormalities such as HSIL or ASC-US.
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FIGURE 5
 Sensitivity of HPV detection in healthy individuals using self-sampling vs. clinician sampling (13, 18, 24, 28, 29, 37, 40, 44, 48, 54, 57–59).


Furthermore, studies including HIV-positive women, a group that is frequently at higher risk, revealed a sensitivity of 94.15% for self-sampling, indicating its strong reliability even in complex clinical conditions (10). The overlap of areas in the graph demonstrates that, while clinician-collected sampling occasionally has slightly higher sensitivity, self-sampling repeatedly performs at a comparable level, making it a reliable alternative for HPV screening in healthy people.




Sensitivity in patients with abnormal cytology

Figure 6 shows the sensitivity of HPV detection in patients with abnormal cytology or who are HPV-positive across 15 studies. The findings show that self-sampling continues to demonstrate high sensitivity, frequently aligning with or closely matching that of clinician-collected sampling, with sensitivities generally ranging between 75 and 100%. A Wilcoxon signed-rank test (W = 10.0, p = 0.04086) confirmed that clinician-collected sampling has significantly higher sensitivity for detecting HPV in abnormal cytology cases. However, due to the minute difference in the graph, coupled with the lack of direct evidence detailing the sensitivity of self-sampling in abnormal cytology, we cannot conclude that self-sampling might not perform as efficaciously as clinician-collected sampling in HPV screening.
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FIGURE 6
 Sensitivity of HPV detection in patients with abnormal cytology (11, 12, 26, 27, 30, 33, 52–55, 60, 61).


Four studies show that self-sampling for HPV testing and clinician-collected sampling had equivalent sensitivity rates, supporting the claim that self-sampling can be as effective as clinician-collected samples in detecting HPV, even in patients with complex conditions. Although clinician-collected sampling may show sensitivity benefits in particular situations, it is widely recognized that HPV testing provides greater sensitivity for identifying cervical precancer and cancer, especially when centered on high-risk HPV genotypes such as HPV 16 and HPV 18. The enhanced sensitivity of HPV testing is shown in the ability of self-sampling methods to achieve performance levels comparable to those of clinician-collected samples for HPV detection.

The graph indicates that, although clinician-collected samples can yield reliable results in certain situations, self-sampling for HPV testing is a reliable and efficient method for HPV detection, particularly in individuals with HIV-positive status, where increasing screening accessibility is critical. These findings further highlight HPV testing’s superior sensitivity for early cervical abnormality detection, reinforcing the role of self-sampling as a practical and scalable screening approach.



Specificity


Specificity in healthy patients

Figure 7 shows specificity in healthy patients.
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FIGURE 7
 Specificity of HPV detection in healthy individuals: Self-sampling vs. clinician sampling (18, 24, 28, 37, 39, 40, 62).




Specificity in patients with abnormal cytology

A percentage of the papers were able to provide a direct value for specificity for both self-sampling and clinician-collected sampling (27%) detailing a direct comparison. These were used to plot area graphs for specificity in normal (Figure 7) and abnormal (Figure 8) cytology women. We have found a relationship between the values of specificity and whether the one testing is of abnormal or normal cytology; therefore, the graphs were split in two based on this. Of those papers that gave an indirect measure, most stated there is no significant difference in specificity between self-sampling and clinician-collected sampling (12–16).
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FIGURE 8
 Specificity of HPV detection in patients with abnormal cytology (11, 14, 27, 30, 37, 52–54, 60–62).


In the abnormal cytology graph, the area was estimated to be 742.1 in SS and 743.3 in clinician-collected sampling, giving a ratio of approximately 1.002 with CS being 0.16% greater. For the normal cytology graph, the areas were estimated to be 518.35 and 477.86 in CS and SS respectively, giving an area ratio of 1.08, with CS being 8.4% greater. A Wilcoxon signed-rank test was carried out on both graphs. Normal cytology showed a significant difference in favor of clinician-collected sampling according to the Wilcoxon signed-rank test. The calculated test statistic W was calculated to be 0 and the p-value was found to be 0.02771 (<0.05), therefore we reject the null hypothesis. Abnormal cytology had mean percentages of 55.77 and 56.18% (SS and CS); evidence cannot conclude that a difference is significant.




Positive predictive value (PPV) and negative predictive value (NPV)


PPV

Of the 30% that mentioned PPV, half gave a value for both clinician-collected and self-sampling methods, which were used to plot the area graph (Figure 8). There was no divide between abnormal and normal cytology as the results varied across both variables.

PPV, similarly to NPV, would appear slightly higher overall in clinician-collected sampling than in self-sampling as shown in the graph. The estimated area calculated in CS and SS was 480.4 and 445.45 respectively, giving a ratio of 1.077 (CS 7.27% greater). Using the Wilcoxon signed-rank test, we cannot conclude a significant difference from the evidence provided (Figure 9).
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FIGURE 9
 Positive predictive value (PPV) of HPV detection: Self-sampling vs. clinician sampling (11, 27–29, 33, 40, 46, 53, 54, 59–62).




NPV

The following area graph portrays a comparison between the negative predictive value (NPV) percentages of two different HPV diagnostic modalities: clinician-collected sampling and self-sampling.

High NPV in an HPV test is essential for clinical decision-making. When examining NPV in the included articles it was found that 15 of the studies gave values for NPV, while only 13 articles mentioned compared NPV of both self-sampling and clinician-collected sampling (2 of the 15 articles did not mention clinician-collected sampling NPV).

Using the Wilcoxon signed-rank test, no significant difference was found between the clinician-collected sampling NPV% and the Self Sampling NPV%. This insinuates that when solely considering NPV, self-sampling could be used as an alternative to clinician-collected sampling.

Figure 10 portrays a similar pattern with peaks and drops between both the self-sampling and clinician-collected sampling NPV, which portrays that their NPVs correlate. The total area under the clinician-collected sampling NPV curve is 1073.485, compared to 1025.69 for self-sampling. This gives a ratio of 1.047, indicating that overall, clinician-collected sampling has a slightly higher cumulative NPV compared to self-sampling. Furthermore, the ratio of 1.047 indicates that the difference between self-sampling and clinician-collected sampling is small and not clinically significant.
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FIGURE 10
 Negative predictive value (NPV) of HPV detection: Self-sampling vs. clinician sampling (13, 14, 22, 28, 30–38).





Patient preference

A total of 61% of the reviewed papers mentioned patient preference, with approximately 90% of these reporting positive data favoring self-sampling (SS) over clinician-collected sampling (CS). Among the studies that provided specific percentages for women’s preferences between SS and CS, we plotted an area graph to visualize the overall preference distribution (Figure 11). For papers that reported a preference for SS but did not specify a corresponding value for CS, we assumed the remainder of the preference (i.e., 100% minus the reported SS preference) was attributed to CS.
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FIGURE 11
 Patient preference for HPV sampling method: Self-sampling vs. clinician sampling (6, 10, 11, 20, 22, 35, 36, 38–40, 42, 62–66).


As illustrated in the graph, the area under the curve for self-sampling is substantially larger, indicating a greater overall preference for SS compared to CS (1011.4 vs. 438.05). The ratio of these areas was approximately 2.3. The mean preference values were 64.3% for SS and 30.7% for CS. A Wilcoxon signed-rank test confirmed that this difference was statistically significant, providing strong evidence in favor of self-sampling. Additionally, 84% of studies that did not report specific preference values still indicated a preference for SS, citing factors such as ease of use, comfort, reduced embarrassment, less pain, and higher acceptability.



Cost-effectiveness

Ten articles explicitly discussed the cost-effectiveness of self-sampling versus clinician-collected sampling. Of these, six presented general conclusions on the topic, and four reported specific cost-effectiveness values. These studies spanned 10 different countries, all of which concluded that self-sampling is more cost-effective than clinician-collected sampling.


Overall findings

Self-sampling was consistently found to be more cost-effective than clinician-collected sampling in all ten investigations, indicating that self-sampling may be a better choice when costs are considered.



Prominent research

[China]: In rural and urban environments, self-sampling produced the largest increases in quality-adjusted life years (QALYs), ranging from 220 to 440 QALYs. Self-sampling strategies were shown to be more cost-effective than current methods, with savings between $3,540 and $818,430. On the other hand, the total expense of the clinician-collected sampling was higher, with additional costs ranging from $20,840 to $182,840, suggesting that self-sampling would be the best option (17). [United States]: According to this study, self-sampling was more effective in reducing the lifetime risk of cervical cancer by 14.8%, compared to a 6.4% reduction for clinician-collected sampling. Additionally, self-sampling costs $62,720 for every year of life saved (YLS) (18). [Sweden]: According to this study, clinician-collected sampling costs at least €40, whereas self-sampling devices cost less than one-tenth of that amount (14). [France]: This research showed that self-sampling was cost-effective, with an incremental cost-effectiveness ratio (ICER) of €63.20 per additional screened woman compared to no intervention (19).





Discussion

This systematic review aimed to evaluate the effectiveness of self-sample screening methods for HPV compared to traditional clinician-collected sampling, the longstanding gold standard in cervical cancer screening. There has been a substantial amount of research dedicated to comparing self-sampling with clinician-collected samples for HPV detection. The onset of the COVID-19 pandemic further highlighted the need for alternative screening methods as healthcare systems worldwide faced unprecedented challenges. Self-sampling gained increased attention during this period as a potential solution to maintaining screening efforts while minimizing in-person visits. The global health crisis underscored the importance of self-administered screening methods, with self-sampling emerging as a feasible option for maintaining continuity in HPV screening programs amidst lockdowns and healthcare disruptions.

Our review synthesizes data from numerous studies, collectively suggesting that self-sampling for HPV detection is as effective as clinician-collected sampling, with minimal differences observed in HPV detection rates. This consistency across studies reinforces the potential for self-sampling as a reliable screening tool. These results have significant implications for public health, particularly in expanding screening access to underserved populations. This discussion will explore the considerations and limitations of the existing evidence, as well as provide direction for future research.


Summary of key findings


Detection rate and sensitivity

Our review consistently found that self-sampling is comparable to clinician-collected sampling in terms of HPV detection rates and sensitivity, supporting the idea that self-sampling can be a viable alternative to cervical cancer screening. Across the studies, self-sampling showed comparable or greater effectiveness than clinician-collected sampling in detecting HPV in individuals without any pre-existing health issues or in populations with greater susceptibility. For instance, in one of the studies focused on HPV detection in human immunodeficiency virus (HIV)-positive women, self-sampling detected HPV in 43.50% of cases, compared to 36.70% with clinician-collected sampling (20). Another study found similar results, with self-sampling detecting 29.40% of HPV cases, while clinician-collected sampling detecting 23.90% (21). These findings suggest that self-sampling may have a higher detection rate for HPV in certain high-risk populations, such as women with HIV. However, this does not necessarily suggest that it has more sensitivity to identifying clinically relevant HPV infections. This highlights the capacity of self-sampling to be similarly effective at identifying HPV, particularly in groups with a higher risk.

In individuals with abnormal cytology or who are HPV-positive, both methods had high detection rates, ranging from 50 to 100%. Overall, the results show that self-sampling works well, often as well as clinician-collected sampling, especially when it comes to finding high-risk HPV types. A study revealed that, while self-sampling was generally effective, its detection rate for CIN3+ cases was inferior to that of clinician sampling (22). This mismatch may be linked to differences in anatomical sampling and HPV genotype distribution. Self-sampling primarily gathers vaginal cells, while clinician-collected specimens specifically focus on the cervix, particularly the transformation zone, where high-grade lesions are most susceptible to arise (23). Therefore, self-sampling may inadequately identify CIN3+ lesions, resulting in lower sensitivity to detecting certain abnormalities (24). Certain high-risk HPV genotypes, including HPV 16 and HPV 18, show a greater affinity for cervical epithelial cells, increasing their likelihood of detection in clinician-collected samples (25).

In a study focused on identifying HSIL in healthy persons, self-sampling for HPV testing obtained a perfect sensitivity of 100%, while clinician-collected cytology detected only 45% of ASC-US+ cases (26). This significant finding shows that self-sampling for HPV testing can detect high-risk HPV infections associated with precancerous lesions with the same efficacy as conventional clinician-collected cytological analysis.

The constancy of sensitivity across studies is backed by statistically significant results. Seven studies found p-values <0.001, indicating the reliability of self-sampling as a diagnostic method for HPV. One study found significant agreement between self-sampling and clinician-collected sampling, with a kappa value of 0.88 and a p-value of <0.0001, indicating strong concordance between the two methods. Moreover, in trials involving HIV-positive patients within the abnormal cytology group, self-sampling for HPV testing showed a sensitivity of 92.6%, emphasizing its efficacy across various patient populations (10). These findings are important for ongoing efforts to enhance cervical cancer screening in regions with limited resources. Self-sampling provides a convenient and patient-friendly method of screening that maintains diagnostic accuracy.



Specificity

As mentioned in the specificity results section in more detail, we found a little increase in specificity between CS and SS across both graphs. Normal cytology showed a slight significant difference in favor of clinician-collected sampling. Abnormal cytology differences were found to be insignificant.

Aiko KY et al. (abnormal cytology) provide the strongest evidence supporting the specificity of self-sampling, demonstrating a 20% difference in specificity between self-sampling (SS) and clinician sampling (CS) (27). In the comparative study, 159 participants were enrolled, with 136 completing the study, suggesting relatively weak reliability. The CASP checklist confirmed good validity.

In contrast, Mremi A et al. presented the weakest evidence for SS compared to CS (82.1% vs. 59.3%) (28). This combined cross-sectional study included 1,620 women, indicating stronger reliability. The paper also demonstrated good validity according to the CASP checklist.

The presence of studies illustrating significantly higher specificity in SS suggests that the difference in specificity may not be significant. As a result, for women who prioritize comfort, less embarrassment, and less pain, the significant difference in preference could outweigh the small difference in specificity. This implies that more women may choose self-sampling generally, as they are less likely to be deterred by the negative effects of the slight decrease in specificity.



PPV

As mentioned in the PPV results section, we have found there to be little difference between the PPV of self-sampling and clinician-collected sampling; we determined this difference is statistically insignificant.

Fujita M et al. provide the strongest evidence for PPV in self-sampling compared to clinician-collected sampling (38.5–28.6%) (29). The paper used a high sampling number: 7337 for self-sampling and 7,772 for clinician-collected sampling. This indicates good reliability. The paper was also evaluated with CASP and risk bias (ROB) which was shown to have good validity and low bias. In contrast, Mremi A et al., in a cross-sectional study in Tanzania, present the strongest increase in PPV for clinician-collected sampling compared to SS (39.8–18%) (28). The CASP checklist showed good validity. A weakness of this paper is the low sampling amount, 1,620, which makes the results less reliable than the previous paper mentioned.

Certain articles displayed in the Results section showed instances of PPV in self-sampling being higher than clinician-collected sampling. This suggests that, for women who prioritize comfort, reduced embarrassment, or less pain, the strong preference for self-sampling may outweigh the small differences in PPV and specificity. As a result, self-sampling could lead to greater overall participation in HPV screening.



NPV

The processing and analysis of the data within the included studies revealed variability in the comparison between the negative predictive values (NPVs) of self-sampling and clinician-collected sampling. In three studies, self-sampling demonstrated a higher NPV than clinician-collected sampling, with differences ranging from 0.2 to 4.3% (13, 30, 31). Two studies reported equal NPVs for both methods (32, 33). In three other studies, self-sampling had a slightly lower NPV than clinician-collected sampling, with differences ranging from 0.09 to 2.4% (22, 28, 34). In the remaining five studies, self-sampling had significantly lower NPVs than clinician-collected sampling, with differences ranging from 5.9 to 16.7% (14, 35–38).

The disparity in the results observed in Figure 10 could be explained by the different types of self-sampling kits or cytology used. For instance, the largest difference between the self-sampling NPV values was 39.98%, wherein one used the Evalyn Brush and the other used a standard flock tip swab (22, 37). Additional research may be required to explore further confounding variables that led to this disparity.

The mean NPV percentages for self-sampling and clinician-collected sampling were 85.46 and 84.98%, respectively, suggesting that, on average, the NPVs of both methods are comparable. However, the total area under the NPV curve was slightly higher for clinician-collected sampling (1073.485) compared to self-sampling (1025.69), resulting in a ratio of 1.047. This ratio indicates that overall, clinician-collected sampling has a marginally higher cumulative NPV than self-sampling. These differences are minimal and do not appear clinically significant, suggesting that the difference in NPV between them is unlikely to impact clinical outcomes or decision-making processes. Therefore, this suggests that self-sampling can be used as an alternative to cytology.



Patient preference

As detailed in the Results section, self-sampling was strongly preferred over clinician-collected sampling, providing robust evidence of a significant difference.

The strongest evidence supporting SS over CS in terms of preference was reported by Des Marais et al., with 96.3% of participants favoring SS compared to 3.7% for CS (39). However, as this observational study included only 193 women, its reliability is somewhat limited. Cochrane ROB and CASP assessments indicated a low risk of bias and good validity. Conversely, the weakest evidence for SS preference came from a cross-sectional study by Ramesan et al., where only 5% of participants preferred SS over CS (95%) (40). This study, which enrolled just 42 women, had even lower reliability than that of Des Marais et al. Despite the low preference for SS in this study, all participants (100%) found SS acceptable, with 95% reporting that it was neither embarrassing nor painful. Cochrane ROB and CASP evaluations also indicated a low risk of bias and good validity for this study.

The significant difference in this domain is drastically greater than the significant differences measured within the other factors measured (PPV, specificity, etc.). The preference factor can be a major cause of women testing than not testing at all; and with the recorded benefits of self-sampling, it would seem this to be a better option that leads to overall more women screening for cervical cancer. Women who prefer self-sampling due to comfort, less pain, less embarrassment, etc., may ultimately negate the small differences in specificity observed with clinician-collected sampling (e.g., a 6.6% difference in means). The more tests conducted, the less likely a false negative will occur. Additionally, while many women feel more comfortable using self-testing options, it is important to provide support to ensure that they can self-test confidently and appropriately (41).



Cost-effectiveness

Different factors contribute to determining the cost-effectiveness of different screening modalities; the main ones entail cost of intervention, effectiveness of intervention, and country/healthcare system.

Cost of intervention: Of the 10 studies, 3 explicitly mentioned the cost of self-sampling and clinician-collected sampling, which indicated that self-sampling is the optimal choice (14, 17, 19).

Effectiveness of Intervention: This mainly considers clinical effectiveness and health outcome metrics such as quality-adjusted life years (QALYs). A study in the United States delved into this and explained that self-sampling was more effective in reducing the lifetime risk of cervical cancer by 14.8%, compared to a 6.4% reduction for clinician-collected sampling (18).

Country/Healthcare system: Different countries/hospitals may have different healthcare systems or screening strategies, which would explain the difference in the values for the cost of intervention, as each study was based in a different country [China, Sweden, and France] (14, 17, 19).




Comparison with existing literature

The findings of this systematic review align with a growing body of literature investigating the effectiveness of self-sampling HPV screening. Multiple studies have consistently reported comparable results between self-sampling and clinician-collected sampling in terms of HPV detection rates, sensitivity, and specificity. For instance, one study concluded that self-sampling is non-inferior to clinician-collected sampling, particularly in high-risk populations, a result echoed in the findings of our review (24). Similarly, another study demonstrated that self-sampling and clinician-sampling for HPV have equivalent sensitivity for detecting high-grade cervical intraepithelial neoplasia (CIN2+), which is consistent with the results of our systematic review (13). These studies reinforce the conclusion that self-sampling can be as effective as traditional methods, especially for increasing coverage in under-screened populations.

Additionally, several studies have highlighted the practicality and convenience of self-sampling, which may improve patient adherence to screening programs. For example, one study reported that self-sampling was particularly well received in rural and underserved communities, which aligns with the findings from our review that suggest self-sampling can help bridge the gap between existing healthcare services and their accessibility to people of different demographic backgrounds (42). However, our review also uncovered some variability in the concordance between self-sampling and clinician-collected sampling, particularly in detecting more severe lesions (e.g., CIN3+). This observation is consistent with a study that suggested that while self-sampling performs comparably well, there still may be a slight edge to clinician-collected samples for detecting the most severe abnormalities (43).

Finally, it is important to mention the increased attention to self-sampling during the COVID-19 pandemic, which further propelled its adoption, as highlighted in other recent systematic reviews. Studies published during the pandemic emphasized the crucial role of self-sampling in maintaining screening rates while reducing the need for in-person clinic visits (18). This mirrors the findings from our review, where self-sampling was shown to be a viable option for expanding screening accessibility during times of strain on the healthcare system.



Implications for practice, policy, and further research

The results of this review have significant implications for both clinical practice and healthcare policy. First, evidence supporting the comparable efficacy of self-sampling and clinician-collected sampling for HPV detection suggests that self-sampling could be incorporated more widely into cervical cancer screening programs. This could help address barriers to screening, such as limited access to healthcare facilities, patient discomfort with clinician-administered tests, and the need for frequent clinical visits. Policymakers should consider promoting self-sampling as an option, particularly for under-screened or hard-to-reach populations, as it has the potential to increase screening uptake and reduce cervical cancer incidence.

From a policy perspective, increasing access to self-sampling kits through public health initiatives or partnerships with community organizations could further enhance participation rates. Programs in countries including Sweden and the Netherlands have already demonstrated the feasibility and cost-effectiveness of offering self-sampling kits as part of national screening programs. Scaling up similar models in other countries could lead to a more inclusive approach to cervical cancer prevention, reducing the disparity in screening coverage across different socioeconomic and geographic populations.

For clinical practice, the potential integration of self-sampling into routine HPV screening protocols would necessitate clear guidelines and education for both patients and healthcare providers. Patient education materials should address concerns about sample accuracy and explain how to properly perform self-sampling to ensure reliable results. Moreover, clinicians should be trained to support patients who choose self-sampling, offering guidance on follow-up procedures in the event of a positive result.

Regarding future research, long-term studies are needed to assess the performance of self-sampling over multiple screening rounds to determine its true effectiveness in reducing cervical cancer incidence. Additionally, more research is required to evaluate the sensitivity of self-sampling in detecting high-grade lesions such as CIN3+, given that the limited short-term evidence has not been promising thus far. In that same regard, longer-term studies looking into cost-effectiveness, patient preference, and patient adherence would also be beneficial in giving us a more well-rounded understanding of the true efficacy of self-sampling methods in cervical cancer detection.



Limitations

Several factors impact the validity of comparisons made using the graphs, stemming from variables such as: (1) the type of brush/self-sampling method used (where multiple were mentioned, an average was calculated), (2) the type of diagnostic assays used, (3) the type of neoplasia assessed (CIN2, CIN3, HSIL, and ASC-US), (4) the health status of the women tested (abnormal/normal cytology and HIV positive/negative), and (5) the timeline of when the test was conducted.

The lack of sufficient datasets to provide a more precise area estimate and percentage increase: 13 datasets were averaged for CS and SS for each graph.

We found it was not possible to use a parametric method to determine the significance between clinician-collected sampling and self-sampling within each theme. This was because the samples were low for each measure, making it harder to test for normality.




Conclusion

This systematic study found that self-sampling HPV screening is safe and reliable, with equivalent detection rates and sensitivity to clinician-collected sampling. Across a range of trials, self-sampling revealed comparable, and in some cases, superior outcomes, particularly in high-risk populations such as HIV-positive women. The concordance in diagnostic performance between self-sampling and clinician-collected sampling highlights the possibility of self-sampling being broadly embraced as a key screening method for cervical cancer, therefore helping to address gaps in healthcare access and improve early detection outcomes.

Self-sampling was also the preferred method among women, with studies indicating a strong preference for its convenience, privacy, and ease of use. This comfort and acceptability as well as its proven cost-effectiveness point to self-sampling’s potential to raise national screening program participation rates, especially among underprivileged groups. The economic benefits of lower screening costs further support the case for integrating self-sampling into public health strategies aimed at reducing the burden of cervical cancer.

Although the results are supportive, several variations in self-sampling techniques call for more research. Continued research is needed to ensure consistency in screening results across diverse populations and to optimize the effectiveness of self-sampling in long-term cervical cancer prevention efforts. Currently, extensive research is being conducted on HPV genotyping to enhance the detection of HSIL and its progression to cervical cancer. Still, the review emphasizes the important part self-sampling can play in increasing public health outcomes worldwide and therefore widening access to cervical cancer screening.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Author contributions

YW: Data curation, Formal analysis, Investigation, Project administration, Resources, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. A-BS: Data curation, Formal analysis, Investigation, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. AA-M: Data curation, Methodology, Resources, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. MA: Data curation, Formal analysis, Investigation, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. SF: Funding acquisition, Supervision, Writing – original draft, Writing – review & editing. A-AA: Conceptualization, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was supported by funding from the Royal College of Surgeons in Ireland, Medical University of Bahrain. The funding organization had no role in the design of the study, collection, analysis, and interpretation of data, or the decision to publish the review findings.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1567509/full#supplementary-material



References

 1. Centers for Disease Control and Prevention (CDC). Human papillomavirus (HPV) and cancer. (2024). Available online at: https://www.cdc.gov/cancer/hpv/index.html

 2. World Health Organization. Cervical cancer. (2023). Available online at: https://www.who.int/news-room/fact-sheets/detail/cervical-cancer

 3. Centers for Disease Control and Prevention (CDC). Human Papillomavirus (HPV). In: The pink book: epidemiology and prevention of vaccine-preventable diseases. (2024). Available online at: https://www.cdc.gov/vaccines/pubs/pinkbook/hpv.html

 4. Surveillance, Epidemiology, and End Results (SEER) Program. Cervical Cancer - Cancer Stat Facts. (2024). Available online at: https://seer.cancer.gov/statfacts/html/cervix.html

 5. Bennett, KF, Waller, J, Chorley, AJ, Ferrer, RA, Haddrell, JB, and Marlow, LA. Barriers to cervical screening and interest in self-sampling among women who actively decline screening. J Med Screen. (2018) 25:211–7. doi: 10.1177/0969141318767471

 6. Hanley, SJ, Fujita, H, Yokoyama, S, Kunisawa, S, Tamakoshi, A, Dong, P , et al. HPV self-sampling in Japanese women: a feasibility study in a population with limited experience of tampon use. J Med Screen. (2016) 23:164–70. doi: 10.1177/0969141315625702

 7. Suk, R, Hong, Y, Rajan, SS, Xie, Z, Zhu, Y, and Spencer, JC. Assessment of US preventive services task force guideline–concordant cervical cancer screening rates and reasons for underscreening by age, race and ethnicity, sexual orientation, rurality, and insurance, 2005 to 2019. JAMA Netw Open. (2022) 5:e2143582. doi: 10.1001/jamanetworkopen.2021.43582 

 8. Benavidez, GA, Zgodic, A, Zahnd, WE, and Eberth, JM. Disparities in meeting USPSTF breast, cervical, and colorectal cancer screening guidelines among women in the United States. Prev Chronic Dis. (2021) 18:200315. doi: 10.5888/pcd18.200315

 9. Page, MJ, McKenzie, JE, Bossuyt, PM, Boutron, I, Hoffmann, TC, Mulrow, CD , et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. (2021) 372:n71. doi: 10.1136/bmj.n71

 10. Obiri-Yeboah, D, Adu-Sarkodie, Y, Djigma, F, Hayfron-Benjamin, A, Abdul, L, Simpore, J , et al. Self-collected vaginal sampling for the detection of genital human papillomavirus (HPV) using careHPV among Ghanaian women. BMC Womens Health. (2017) 17:86. doi: 10.1186/s12905-017-0448-1 

 11. de Melo, KL, Lorenzi, AT, Stein, MD, Resende, JCP, Antoniazzi, M, Longatto-Filho, A , et al. The role of self-collection by vaginal lavage for the detection of HPV and high-grade intraepithelial neoplasia. Acta Cytol. (2017) 61:425–33. doi: 10.1159/000477331 

 12. Martinelli, M, Giubbi, C, Di Meo, ML, Perdoni, F, Musumeci, R, Leone, BE , et al. Accuracy of human papillomavirus (HPV) testing on urine and vaginal self-samples compared to clinician-collected cervical sample in women referred to colposcopy. Viruses. (2023) 15:1889. doi: 10.3390/v15091889 

 13. Polman, NJ, Ebisch, RMF, Heideman, DAM, Melchers, WJG, Bekkers, RLM, Molijn, AC , et al. Performance of human papillomavirus testing on self-collected versus clinician-collected samples for the detection of cervical intraepithelial neoplasia of grade 2 or worse: a randomised, paired screen-positive, non-inferiority trial. Lancet Oncol. (2019) 20:229–38. doi: 10.1016/S1470-2045(18)30763-0 

 14. Asciutto, KC, Henningsson, AJ, Borgfeldt, H, Darlin, L, and Borgfeldt, C. Vaginal and urine self-sampling compared to cervical sampling for HPV-testing with the Cobas 4800 HPV test. Anticancer Res. (2017) 37:4183–7. doi: 10.21873/anticanres.11807

 15. Arbyn, M, Simon, M, de Sanjosé, S, Clarke, MA, Poljak, M, Rezhake, R , et al. Accuracy and effectiveness of HPV mRNA testing in cervical cancer screening: a systematic review and meta-analysis. Lancet Oncol. (2022) 23:950–60. doi: 10.1016/S1470-2045(22)00294-7 

 16. Martinelli, M, Latsuzbaia, A, Bonde, J, Pedersen, H, Iacobone, AD, Bottari, F , et al. Performance of BD Onclarity HPV assay on FLOQSwabs vaginal self-samples. Microbiol Spectr. (2024) 12:e0287223. doi: 10.1128/spectrum.02872-23 

 17. Zhao, XL, Zhao, S, Xia, CF, Hu, SY, Duan, XZ, Liu, ZH , et al. Cost-effectiveness of the screen-and-treat strategies using HPV test linked to thermal ablation for cervical cancer prevention in China: a modeling study. BMC Med. (2023) 21:149. doi: 10.1186/s12916-023-02840-8 

 18. Campos, NG, Scarinci, IC, Tucker, L, Peral, S, Li, Y, Regan, MC , et al. Cost-effectiveness of offering cervical cancer screening with HPV self-sampling among African-American women in the Mississippi Delta. Cancer Epidemiol Biomarkers Prev. (2021) 30:1114–21. doi: 10.1158/1055-9965.EPI-20-1673 

 19. Haguenoer, K, Sengchanh, S, Gaudy-Graffin, C, Boyard, J, Fontenay, R, Marret, H , et al. Vaginal self-sampling is a cost-effective way to increase participation in a cervical cancer screening programme: a randomised trial. Br J Cancer. (2014) 111:2187–96. doi: 10.1038/bjc.2014.510 

 20. Adamson, PC, Huchko, MJ, Moss, AM, Kinkel, HF, and Medina-Marino, A. Acceptability and accuracy of cervical cancer screening using a self-collected tampon for HPV messenger-RNA testing among HIV-infected women in South Africa. PLoS One. (2015) 10:e0137299. doi: 10.1371/journal.pone.0137299 

 21. Loopik, DL, Melchers, W, Vedder, J, van den Brule, A, Massuger, L, Bekkers, R , et al. Reflex cytology for triage of high-risk human papillomavirus positive self-sampled material in cervical cancer screening: a prospective cohort study. BJOG. (2020) 127:1656–63. doi: 10.1111/1471-0528.16352 

 22. Arbyn, M, Costa, S, Latsuzbaia, A, Kellen, E, Girogi Rossi, P, Cocuzza, CE , et al. HPV-based cervical cancer screening on self-samples in the Netherlands: challenges to reach women and test performance questions. Cancer Epidemiol Biomarkers Prev. (2023) 32:159–63. doi: 10.1158/1055-9965.EPI-22-1041 

 23. Bhat, D. The 'Why and How' of cervical cancers and genital HPV infection. Cytojournal. (2022) 19:22. doi: 10.25259/CMAS_03_03_2021 

 24. Arbyn, M, Smith, SB, Temin, S, Sultana, F, and Castle, P. Detecting cervical precancer and reaching underscreened women by using HPV testing on self samples: updated meta-analyses. BMJ. (2018) 363:k4823. doi: 10.1136/bmj.k4823 

 25. Ahmed, HG, Bensumaidea, SH, Alshammari, FD, Alenazi, FSH, Almutlaq, BA, Alturkstani, MZ , et al. Prevalence of human papillomavirus subtypes 16 and 18 among Yemeni patients with cervical Cancer. Asian Pac J Cancer Prev. (2017) 18:1543–8. doi: 10.22034/APJCP.2017.18.6.1543 

 26. Untiet, S, Vassilakos, P, McCarey, C, Tebeu, PM, Kengne-Fosso, G, Menoud, PA , et al. HPV self-sampling as primary screening test in sub-Saharan Africa: implication for a triaging strategy. Int J Cancer. (2014) 135:1911–7. doi: 10.1002/ijc.28834 

 27. Aiko, KY, Yoko, M, Saito, OM, Ryoko, A, Yasuyo, M, Mikiko, AS , et al. Accuracy of self-collected human papillomavirus samples from Japanese women with abnormal cervical cytology. J Obstet Gynaecol Res. (2017) 43:710–7. doi: 10.1111/jog.13258 

 28. Mremi, A, McHome, B, Mlay, J, Schledermann, D, Blaakær, J, Rasch, V , et al. Performance of HPV testing, pap smear and VIA in women attending cervical cancer screening in Kilimanjaro region, northern Tanzania: a cross-sectional study nested in a cohort. BMJ Open. (2022) 12:e064321. doi: 10.1136/bmjopen-2022-064321 

 29. Fujita, M, Nagashima, K, Shimazu, M, Suzuki, M, Tauchi, I, Sakuma, M , et al. Effectiveness of self-sampling human papillomavirus test on precancer detection and screening uptake in Japan: the ACCESS randomized controlled trial. Int J Cancer. (2024) 155:905–15. doi: 10.1002/ijc.34970 

 30. Leeman, A, Del Pino, M, Molijn, A, Rodriguez, A, Torné, A, de Koning, M , et al. HPV testing in first-void urine provides sensitivity for CIN2+ detection comparable with a smear taken by a clinician or a brush-based self-sample: cross-sectional data from a triage population. BJOG. (2017) 124:1356–63. doi: 10.1111/1471-0528.14682 

 31. Wang, R, Lee, K, Gaydos, CA, Anderson, J, Keller, J, and Coleman, J. Performance and acceptability of self-collected human papillomavirus testing among women living with HIV. Int J Infect Dis. (2020) 99:452–7. doi: 10.1016/j.ijid.2020.07.047 

 32. Ajenifuja, OK, Ikeri, NZ, Adeteye, OV, and Banjo, AA. Comparison between self sampling and provider collected samples for human papillomavirus (HPV) deoxyribonucleic acid (DNA) testing in a Nigerian facility. Pan Afr Med J. (2018) 30:110. doi: 10.11604/pamj.2018.30.110.14321 

 33. Edblad-Svensson, A, Silfverdal, L, Collberg, P, and Tunón, K. High-risk types of human papilloma virus DNA testing in women with false negative cytology. Acta Cytol. (2018) 62:411–7. doi: 10.1159/000490487 

 34. Hamers, FF, Poullié, AI, and Arbyn, M. Updated evidence-based recommendations for cervical cancer screening in France. Eur J Cancer Prev. (2022) 31:279–86. doi: 10.1097/CEJ.0000000000000701 

 35. Ketelaars, PJW, Bosgraaf, RP, Siebers, AG, Massuger, L, van der Linden, JC, Wauters, CAP , et al. High-risk human papillomavirus detection in self-sampling compared to physician-taken smear in a responder population of the Dutch cervical screening: results of the VERA study. Prev Med. (2017) 101:96–101. doi: 10.1016/j.ypmed.2017.05.021 

 36. Wong, ELY, Cheung, AWL, Huang, F, and Chor, JSY. Can human papillomavirus DNA self-sampling be an acceptable and reliable option for cervical cancer screening in female sex workers? Cancer Nurs. (2018) 41:45–52. doi: 10.1097/NCC.0000000000000462 

 37. Saidu, R, Kuhn, L, Tergas, A, Boa, R, Moodley, J, Svanholm-Barrie, C , et al. Performance of Xpert HPV on self-collected vaginal samples for cervical cancer screening among women in South Africa. J Low Genit Tract Dis. (2021) 25:15–21. doi: 10.1097/LGT.0000000000000575 

 38. Kilfoyle, KA, Des Marais, AC, Ngo, MA, Romocki, L, Richman, AR, Barclay, L , et al. Preference for human papillomavirus self-collection and Papanicolaou: survey of Underscreened women in North Carolina. J Low Genit Tract Dis. (2018) 22:302–10. doi: 10.1097/LGT.0000000000000430 

 39. Des Marais, AC, Zhao, Y, Hobbs, MM, Sivaraman, V, Barclay, L, Brewer, NT , et al. Home self-collection by mail to test for human papillomavirus and sexually transmitted infections. Obstet Gynecol. (2018) 132:1412–20. doi: 10.1097/AOG.0000000000002964 

 40. Ramesan, CK, Calvin, JD, Thomas, A, Fletcher, J, Kannangai, R, Abraham, P , et al. Diagnostic study of human papillomavirus DNA detection in cervical and vaginal samples using the filter paper card. Int J Gynaecol Obstet. (2023) 163:660–6. doi: 10.1002/ijgo.14906 

 41. World Health Organization. New recommendations for screening and treatment to prevent cervical cancer. (2021). Available online at: https://www.who.int/news/item/06-07-2021-new-recommendations-for-screening-and-treatment-to-prevent-cervical-cancer

 42. Gottschlich, A, Rivera-Andrade, A, Grajeda, E, Alvarez, C, Mendoza Montano, C, and Meza, R. Acceptability of human papillomavirus self-sampling for cervical Cancer screening in an indigenous Community in Guatemala. J Glob Oncol. (2017) 3:444–54. doi: 10.1200/JGO.2016.005629 

 43. Haguenoer, K, Giraudeau, B, Gaudy-Graffin, C, de Pinieux, I, Dubois, F, Trignol-Viguier, N , et al. Accuracy of dry vaginal self-sampling for detecting high-risk human papillomavirus infection in cervical cancer screening: a cross-sectional study. Gynecol Oncol. (2014) 134:302–8. doi: 10.1016/j.ygyno.2014.05.026 

 44. Inturrisi, F, Aitken, CA, Melchers, WJG, van den Brule, AJC, Molijn, A, Hinrichs, JWJ , et al. Clinical performance of high-risk HPV testing on self-samples versus clinician samples in routine primary HPV screening in the Netherlands: an observational study. Lancet Reg Health Eur. (2021) 11:100235. doi: 10.1016/j.lanepe.2021.100235 

 45. Gibert, MJ, Sánchez-Contador, C, and Artigues, G. Validity and acceptance of self vs conventional sampling for the analysis of human papillomavirus and pap smear. Sci Rep. (2023) 13:2809. doi: 10.1038/s41598-023-29255-y 

 46. Hellsten, C, Ernstson, A, Bodelsson, G, Forslund, O, and Borgfeldt, C. Equal prevalence of severe cervical dysplasia by HPV self-sampling and by midwife-collected samples for primary HPV screening: a randomised controlled trial. Eur J Cancer Prev. (2021) 30:334–40. doi: 10.1097/CEJ.0000000000000693 

 47. Viviano, M, Catarino, R, Jeannot, E, Boulvain, M, Malinverno, MU, Vassilakos, P , et al. Self-sampling to improve cervical cancer screening coverage in Switzerland: a randomised controlled trial. Br J Cancer. (2017) 116:1382–8. doi: 10.1038/bjc.2017.111 

 48. McLarty, JW, Williams, DL, Loyd, S, and Hagensee, ME. Cervical human papillomavirus testing with two home self-collection methods compared with a standard clinically collected sampling method. Sex Transm Dis. (2019) 46:670–5. doi: 10.1097/OLQ.0000000000001045 

 49. Bogale, AL, Teklehaymanot, T, Ali, JH, Kassie, GM, Medhin, G, Baye, AY , et al. Comparison of self-collected versus clinician collected cervicovaginal specimens for detection of high risk human papillomavirus among HIV infected women in Ethiopia. BMC Womens Health. (2022) 22:360. doi: 10.1186/s12905-022-01944-2 

 50. Rosenbaum, AJ, Gage, JC, Alfaro, KM, Ditzian, LR, Maza, M, Scarinci, IC , et al. Acceptability of self-collected versus provider-collected sampling for HPV DNA testing among women in rural El Salvador. Int J Gynaecol Obstet. (2014) 126:156–60. doi: 10.1016/j.ijgo.2014.02.026 

 51. Giubbi, C, Martinelli, M, Vallini, I, Paganoni, S, Dafa'alla, T, Perdoni, F , et al. Human papillomavirus (HPV) detection in vaginal self-samples: evaluation of eNat® as an alternative suspension medium to ThinPrep®PreservCyt® for vaginal swabs. Open Res Eur. (2022) 2:35. doi: 10.12688/openreseurope.14344.2 

 52. Asciutto, KC, Ernstson, A, Forslund, O, and Borgfeldt, C. Self-sampling with HPV mRNA analyses from vagina and urine compared with cervical samples. J Clin Virol. (2018) 101:69–73. doi: 10.1016/j.jcv.2018.02.002 

 53. Viviano, M, Tran, PL, Kenfack, B, Catarino, R, Akaaboune, M, Temogne, L , et al. Self- versus physician-collected samples for the follow-up of human papillomavirus-positive women in sub-Saharan Africa. Int J Women's Health. (2018) 10:187–94. doi: 10.2147/IJWH.S154212 

 54. Onuma, T, Kurokawa, T, Shinagawa, A, Chino, Y, and Yoshida, Y. Evaluation of the concordance in HPV type between self- and physician-collected samples using a brush-based device and a PCR-based HPV DNA test in Japanese referred patients with abnormal cytology or HPV infection. Int J Clin Oncol. (2020) 25:1854–60. doi: 10.1007/s10147-020-01727-5 

 55. Kittisiam, T, Chanpanitkitchot, S, Tangjitgamol, S, Srijaipracharoen, S, Manusirivithaya, S, Srisomboon, J , et al. Clinical performance of self-collected specimen HPV-DNA vs clinician- collected specimen HPV-mRNA to detect high-risk HPV and high-grade cervical lesions and Cancer. Asian Pac J Cancer Prev. (2024) 25:211–7. doi: 10.31557/APJCP.2024.25.1.211 

 56. Krings, A, Dückelmann, AM, Moser, L, Gollrad, J, Wiegerinck, M, Schweizer, J , et al. Performance of OncoE6 cervical test with collection methods enabling self-sampling. BMC Womens Health. (2018) 18:68. doi: 10.1186/s12905-018-0559-3 

 57. Boers, A, Bosgraaf, RP, van Leeuwen, RW, Schuuring, E, Heideman, DA, Massuger, LF , et al. DNA methylation analysis in self-sampled brush material as a triage test in hrHPV-positive women. Br J Cancer. (2014) 111:1095–101. doi: 10.1038/bjc.2014.392 

 58. Mangold, BR. Self-collected samples in cervical Cancer screening: results of HPV and pap self-collected samples compared to physician-obtained specimens. Acta Cytol. (2019) 63:379–84. doi: 10.1159/000499373 

 59. Boggan, JC, Walmer, DK, Henderson, G, Chakhtoura, N, McCarthy, SH, Beauvais, HJ , et al. Vaginal self-sampling for human papillomavirus infection as a primary cervical cancer screening tool in a Haitian population. Sex Transm Dis. (2015) 42:655–9. doi: 10.1097/OLQ.0000000000000345 

 60. Lorenzi, NPC, Termini, L, Ferreira-Filho, ES, Nunes, RAL, Silva, GAF, Lepique, AP , et al. A positive HPV test with positive p16/Ki-67 double staining in self-sampled vaginal material is an accurate tool to detect women at risk for cervical cancer. Cancer Cytopathol. (2022) 130:41–54. doi: 10.1002/cncy.22498 

 61. Chernesky, M, Jang, D, Gilchrist, J, Elit, L, Lytwyn, A, Smieja, M , et al. Evaluation of a new APTIMA specimen collection and transportation kit for high-risk human papillomavirus E6/E7 messenger RNA in cervical and vaginal samples. Sex Transm Dis. (2014) 41:365–8. doi: 10.1097/OLQ.0000000000000125 

 62. Islam, JY, Mutua, MM, Kabare, E, Manguro, G, Hudgens, MG, Poole, C , et al. High-risk human papillomavirus messenger RNA testing in wet and dry self-collected specimens for high-grade cervical lesion detection in Mombasa, Kenya. Sex Transm Dis. (2020) 47:464–72. doi: 10.1097/OLQ.0000000000001167 

 63. De Pauw, H, Donders, G, Weyers, S, De Sutter, P, Doyen, J, Tjalma, WAA , et al. Cervical cancer screening using HPV tests on self-samples: attitudes and preferences of women participating in the VALHUDES study. Arch Public Health. (2021) 79:155. doi: 10.1186/s13690-021-00667-4 

 64. Sultana, F, Mullins, R, English, DR, Simpson, JA, Drennan, KT, Heley, S , et al. Women's experience with home-based self-sampling for human papillomavirus testing. BMC Cancer. (2015) 15:849. doi: 10.1186/s12885-015-1804-x 

 65. Leinonen, MK, Schee, K, Jonassen, CM, Lie, AK, Nystrand, CF, Rangberg, A , et al. Safety and acceptability of human papillomavirus testing of self-collected specimens: a methodologic study of the impact of collection devices and HPV assays on sensitivity for cervical cancer and high-grade lesions. J Clin Virol. (2018) 99-100:22–30. doi: 10.1016/j.jcv.2017.12.008 

 66. Catarino, R Jr, Vassilakos, P, Stadali-Ullrich, H, Royannez-Drevard, I, Guillot, C, and Petignat, P. Feasibility of at-home self-sampling for HPV testing as an appropriate screening strategy for nonparticipants in Switzerland: preliminary results of the DEPIST study. J Low Genit Tract Dis. (2015) 19:27–34. doi: 10.1097/LGT.0000000000000051 


Copyright
 © 2025 Waly, Sharafeldin, Al-Majmuei, Alatoom, Fredericks and Aloia. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Assessment of HPV screening modalities within primary care: a systematic review



		Introduction



		Methodology



		Results



		Literature search



		Methods of assessment



		Study characteristics



		Study purpose



		Statistical methods



		Statistical test



		Area



		Comparative statistics



		Statistical significance









		Detection rate



		Detection rate in healthy patients









		Detection rate in patients with abnormal cytology



		Sensitivity



		Sensitivity in healthy patients









		Sensitivity in patients with abnormal cytology



		Specificity



		Specificity in healthy patients



		Specificity in patients with abnormal cytology









		Positive predictive value (PPV) and negative predictive value (NPV)



		PPV



		NPV









		Patient preference



		Cost-effectiveness



		Overall findings



		Prominent research















		Discussion



		Summary of key findings



		Detection rate and sensitivity



		Specificity



		PPV



		NPV



		Patient preference



		Cost-effectiveness









		Comparison with existing literature



		Implications for practice, policy, and further research



		Limitations









		Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/fmed-12-1567509-g011.jpg
Patient Preference (%)

Patient Preference
M Clinician-Collected Sample (%) W Self-Sample (%)
100

3

@
3

»
X

Study Number





OPS/images/fmed-12-1567509-g010.jpg
NPV

M Clinician-Collected Sample (%) Self-Sample (%)

Study Number





OPS/images/cover.jpg
’ frontiers = Frontiers in Medicine

Assessment of HPV screening
modalities within primary care: a
systematic review












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






OPS/images/fmed-12-1567509-g005.jpg
Sensitivity in Normal Cytology
M Clinician-Collected Sample (%) [ Self-Sample (%)

Study Number





OPS/images/fmed-12-1567509-g006.jpg
Sensitivity in Abnormal Cytology
W Clinician-Collected Sample (%) M Self-Sample (%)

Study Number





OPS/images/fmed-12-1567509-g003.jpg
Detection Rate in Normal Cytology
M Clinician-Collected Sample (%) [l Self-Sample (%)
100

75

‘Study Number





OPS/images/fmed-12-1567509-g004.jpg
Detection Rate in Abnormal Cytology

W Cinican-Collected Sample (%) B Sel-Sample (%)






OPS/images/fmed-12-1567509-g009.jpg
PPV

| Clinician-Collected Sample (%) [l Self-Sample (%)

Study Number





OPS/images/fmed-12-1567509-g007.jpg
Specificity in Normal Cytology

M Clinician-Collected Sample (%) [l Self-Sample (%)

£
&
5]
@
aQ
0

Study Number





OPS/images/fmed-12-1567509-g008.jpg
Specificity (%)

Specificity in Abnormal Cytology

M Clinician-Collected Sample (%) [l Self-Sample (%)

100

3

75

g

25

Study Number





OPS/images/fmed-12-1567509-g001.jpg
Asticles identified from
Databases (n = 11,954)

EMBASE, Scopus, Cochrane
Library, PubMed, (n = 4)

Aticles removed before screening:

Articles removed via REFOWRKS duplicate
identification tool (n = 10,091)

Articles manually removed by Rayyan
duplicate identification tool (n = 201)

(n=1662)

Articles after duplicates removed

(n=1,662)

Articles screened

Articles excluded with reasons (n = 1,500)

Not relevant to study objective (n = 1,500)

Articles sought
(n=162)

for retrieval

eligibility (n = 1

Full-text articles assessed for

62)

Full text articles excluded with reasons (n = 96)

Participants <18 years of age (n = 6)
Did not use self-sampling (n = 32)
Wrong or missing outcome measures (n = 58)

Studies included in review

(n=66)






OPS/images/fmed-12-1567509-g002.jpg
Number of Sources by Study Purpose

60
50
2
2
S 30
]
2
E 20
E}
=
) .
0
Detection Rate ~ Sensitivityand ~ PPVand NPV Patient  Costeffectiveness
Specificity satisfaction and
acceptability

Study Purpose





