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Abstract: Human papillomavirus (HPV) infection is one of the most common sexually transmitted infections worldwide and
a necessary cause of cervical cancer. Although HPV vaccination and HPV-based cervical cancer screening have strengthened
prevention strategies, participation across screening and follow-up pathways remains suboptimal in many settings, limiting programme
effectiveness and equity. For nurses and midwives - who play a central role in counselling, education, and community-based
prevention - a clear conceptualization of adherence is essential to guide practice, research, and policy. This study aimed to analyze
the concept of adherence to HPV-based cervical cancer screening and to propose an operationally useful framework for nursing and
midwifery practice. A literature review of peer-reviewed studies addressing adherence to HPV-based or cervical cancer screening
published between 1997 and 2025 (n = 38) was conducted using PubMed, CINAHL, and PsycINFO, and Walker and Avant’s concept
analysis method was applied. Adherence was defined as the extent to which eligible individuals initiate, complete, and sustain
participation in recommended cervical cancer screening pathways over time in accordance with established guidelines, including
appropriate timing, test modality, follow-up, and repeat screening. Defining attributes were knowledge, awareness, and empowerment;
key antecedents included education and social support; and consequences encompassed improved health outcomes, fewer complica-
tions, and reduced healthcare costs. Age, gender-related factors, and healthcare professionals’ counselling practices emerged as
moderators influencing adherence behaviors, while anxiety, fear, and perceived lack of need acted as mediators shaping individual
screening decisions. This concept analysis clarifies adherence as a complex phenomenon extending beyond a single screening event
and supports the development of tailored, nurse- and midwife-led strategies to improve equitable cervical cancer prevention.
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Introduction
Human papillomavirus (HPV) is the most common sexually transmitted infection worldwide, with estimates indicating
that up to 90% of the population will acquire at least one HPV type during their lifetime.! Although most infections are
transient and resolve spontaneously within one to two years, persistent infection with high-risk genotypes can lead to the
development of precancerous lesions and cervical cancer.” The introduction of HPV vaccination and organised screening
programmes has substantially reduced HPV-related morbidity and cervical cancer incidence in many countries.>
Alongside vaccination, cervical cancer screening has undergone a major transition from cytology-based Pap testing to
HPV DNA-based strategies due to their higher sensitivity for detecting high-grade lesions.” Updated international
guidelines increasingly recommend HPV-based screening as the primary test, often combined with extended screening
intervals and risk-stratified follow-up pathways.®’ In low- and middle-income settings, innovative approaches such as
self-sampling and screen-and-treat models have been promoted to address structural and geographical barriers and to

improve access among underserved populations.® However, regardless of the screening modality adopted, the
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effectiveness of cervical cancer prevention programmes depends not only on test performance but also on sustained
participation throughout the entire screening pathway, including initial testing, triage, follow-up, and repeat screening
over time.”'”

Adherence to HPV-based screening therefore represents a critical determinant of programme success. Despite the
availability of effective screening tools, adherence remains suboptimal in many contexts. Recent evidence from European
settings illustrates the magnitude of this gap. In Portugal, nearly 43.9% of women were found to be non-compliant with
recommended cervical screening intervals,'' while up to 30% of women remaining under- or unscreened in
Switzerland.'? Participation disparities are particularly pronounced among vulnerable populations; a meta-analysis of
18 European studies reported significantly lower screening uptake among migrant women compared with native
populations (OR = 0.54)."> Moreover, recent population-based analyses suggest that non-adherence to cervical cancer
screening increased following the COVID-19 pandemic, rising from 19.2% to 25.8% in the United States.'* Population-
based data consistently show that a substantial proportion of cervical cancer cases occur among individuals who have not
been screened or who have not completed recommended follow-up. In the United States, adherence to cervical cancer
screening declined between 2005 and 2019, despite expanded access to preventive services.'> Comparable gaps have
been reported across different health systems and population groups, highlighting persistent disparities between recom-
mended screening pathways and real-world participation.'>'® Despite the extensive literature on screening uptake and
participation, no unified conceptual framework of adherence specific to HPV-based cervical cancer screening pathways
has been clearly established.

Across the literature, however, adherence to HPV or cervical cancer screening is inconsistently defined and variably
operationalised. Studies refer to adherence using overlapping terms such as screening uptake, participation, compliance
with recommended intervals, completion of follow-up after abnormal results, or continuity across repeated screening
rounds.'®'®!7 While these terms are often used interchangeably, they reflect distinct dimensions of screening behaviour.
For example, screening uptake generally refers to initial participation, compliance refers to following recommended
medical advice, and persistence describes continued engagement over time, whereas adherence encompasses the broader
alignment of individual behaviours with recommended screening pathways. Operational indicators differ widely in terms
of denominators, timeframes, inclusion of follow-up pathways, and handling of under- or over-screening. This hetero-
geneity limits comparability across studies, complicates evidence synthesis, and weakens the interpretability of adher-
ence-related outcomes for clinicians and policymakers.

For primary care professionals involved in preventive services, including nurses and midwives, unclear definitions
and measures of adherence may hinder the identification of points at which individuals disengage from screening
pathways and obscure which barriers are most amenable to intervention. Psychosocial factors such as risk perception,
stigma, self-efficacy, fear, and perceived lack of need interact with social and health system determinants, including
access to services, professional recommendation, and continuity of care.'®'?'®2° These interacting influences under-
score adherence as a multidimensional phenomenon that extends beyond a single screening event.

A review is therefore warranted to clarify how adherence to HPV-based cervical cancer screening is conceptualised
and measured across the literature. By synthesising existing definitions and operational approaches, and by identifying
key conceptual gaps, this review aims to support clearer measurement, improve comparability across studies, and inform
the development of targeted interventions within primary care and preventive health services.

Materials and Methods

Walker and Avant’s concept analysis method®' was applied, as it provides a structured and theory-driven approach for
clarifying complex concepts and supporting their operational definition in health research. Following identification of
adherence to HPV screening as the concept of interest, a comprehensive review of the literature was conducted to explore
how the concept has been applied across midwifery, nursing, medicine, and the social sciences.

Two reviewers independently screened titles, abstracts, and full texts to ensure methodological rigor and reduce
selection bias. Defining attributes, antecedents, and consequences of adherence were identified, together with model and
contrary cases to illustrate the concept in practice. In addition, moderators and mediators were examined to capture the
contextual and psychosocial complexity of adherence behaviours.”” These elements were analysed to support the
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Table | Search Queries According to Each Database

Database Search Query
Medline (“Papillomavirus Infections” OR “Uterine Cervical Neoplasms”[MeSH] OR *“Mass Screening”[MeSH] OR “Papanicolaou Test”[MeSH] OR “HPV
(via PubMed) screening”)

AND

(“Patient Compliance”[MeSH] OR “Health Behavior”’[MeSH] OR adherence OR compliance OR uptake)

CINAHL (MH “Papillomavirus Vaccines” OR MH “Mass Screening” OR “HPV screening”)
AND
(MH “Patient Compliance” OR adherence OR uptake OR compliance)

PsycINFO (DE “Cervical Cancer” OR DE “Pap Smear Tests” OR “HPV screening”)

AND

(DE “Patient Compliance” OR adherence OR compliance OR uptake)

AND

(DE “Health Belief Model” OR DE “Health Attitudes” OR DE “Health Behavior”)

conceptual clarification and definition of adherence to HPV-based cervical cancer screening according to Walker and
Avant’s methodological framework.

The literature search was conducted in PubMed, CINAHL, and PsycINFO using the terms (“HPV screening” OR
“human papillomavirus screening” OR “cervical cancer screening””) AND (adherence OR participation OR compliance).
Database-specific controlled vocabularies, including MeSH terms, CINAHL Headings, and the APA Thesaurus of
Psychological Index Terms, were combined with free-text keywords to enhance sensitivity and ensure comprehensive
coverage (Table 1). The search covered publications from database inception to March 2025. No geographical restrictions
were applied and only articles published in English were considered. Primary and secondary research publications were
eligible for inclusion if they addressed adherence or participation in HPV-based or cervical cancer screening pathways
and discussed conceptual, behavioural, or health system determinants of adherence. Grey literature, conference abstracts,
editorials, pilot studies, and publications not directly relevant to screening adherence were excluded from the analysis.
The study selection process is presented in the PRISMA flow diagram (Figure 1). Overall, 38 publications published
between 1997 and 2025 met the inclusion criteria and were included in the analysis.

Results
Defining and ldentifying Adherence to HPV Screening

Adherence is defined as the proportion of the target population that follows current recommendations® for cervical
cancer screening and surveillance, including initiation of screening and completion of the recommended procedure. In the
context of cancer screening, adherence is inherently multidimensional, as recommendations typically specify starting and
stopping ages, screening modalities, and screening intervals.>* Consequently, adherence reflects not only participation
prevalence and intervention efficacy, but also psychosocial and contextual factors influencing screening behaviours.>’

Evidence indicates that adherence encompasses both initial participation and sustained engagement over time.
A population-based study among Chinese women demonstrated that vaccination status and sociocultural factors
influenced both uptake and continuity of cervical cancer screening,' highlighting the importance of social context in
shaping adherence behaviours. Psychosocial factors further complicate adherence patterns. A prospective pilot study
found that perceived risk and HPV awareness alone did not reliably predict follow-up adherence after abnormal screening
results, suggesting that knowledge alone is insufficient to ensure continued participation.'”

Age has also been associated with screening participation patterns. A national survey in the United States reported
higher adherence among younger caregivers, potentially reflecting greater exposure to HPV awareness and prevention
initiatives.'® Other studies have operationalized adherence using guideline-defined screening intervals, classifying
deviations as under- or over-screening. Such approaches enable population-level quantification of adherence and
facilitate comparisons across health systems.”®

Notably, HPV vaccination has been associated with reduced adherence to subsequent screening, likely due to
a perceived reduction in cancer risk.”” However, the magnitude of this association has been inconsistently quantified
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Figure | PRISMA flow diagram illustrating the identification, screening, eligibility assessment, and final inclusion of studies in the concept analysis of adherence to HPV-based
cervical cancer screening.

across studies, with limited reporting of effect measures such as odds ratios or risk differences. Most studies included in
this review described the relationship qualitatively rather than providing pooled quantitative estimates. This finding
underscores the need for clear communication and tailored follow-up strategies to reinforce the complementary role of
vaccination and screening within cervical cancer prevention programmes.

The relationship between HPV vaccination and subsequent screening participation remains complex. While some
studies suggest that vaccination may reduce perceived susceptibility and therefore decrease screening motivation, other
research indicates that vaccinated individuals may demonstrate higher health awareness and preventive behaviours.?®
This variability highlights the importance of clear communication strategies to ensure that vaccination is understood as

complementary, rather than substitutive, to regular screening.

Essential Attributes
According to Walker and Avant,?' defining attributes represent the core characteristics of a concept and distinguish it
from related phenomena. In the context of HPV screening adherence, the essential attributes identified were knowledge,

awareness, and empowerment.
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Knowledge plays a foundational role in promoting adherence to HPV screening programmes. Educational interven-
tions have consistently been shown to improve understanding of HPV infection, cervical cancer risk, and screening
procedures, thereby enhancing participation. A randomized controlled trial conducted in Turkey demonstrated that
structured cervical cancer education significantly improved women’s knowledge and acceptance of HPV screening.?’
Beyond content, the way information is communicated also matters. An experimental study showed that concise,
evidence-based message framing improved women’s understanding of primary HPV testing and increased intention to
participate.®

Awareness and empowerment further influence adherence by enabling individuals to interpret screening results,
manage screening-related anxiety, and engage proactively with healthcare services. Informed women are better equipped
to understand abnormal results and adhere to recommended follow-up and screening intervals.>’ Community-based
education addressing both cognitive and emotional dimensions fosters empowerment and sustained participation, even in
the presence of cultural stigma and social barriers.”*~>
Model Case and Contrary Case
Walker and Avant’s approach of concept analysis present the model case and the contrary case (Box 1) as a real-life
example that illustrates the defining qualities of HPV screening adherence, as well as an example of what the concept is
not. Both examples are authentic experiences.

Antecedents

Antecedents are events or conditions that must occur before the concept can manifest.>' Social support and education
emerged as key antecedents of adherence to HPV screening. These factors are closely intertwined with HPV-related
stigma, which is rooted in the association between HPV and sexually transmitted infections and can negatively affect
screening behaviours.*> 3¢

Social Support

Social support, including emotional, informational, and instrumental assistance from family members, peers, community
organisations, and healthcare professionals, plays a critical role in facilitating adherence. Supportive networks promote
health information exchange, normalize preventive behaviours, and reinforce adherence to screening recommendations.”’
In contrast, women with limited social support or social isolation may experience reduced motivation to engage in
screening due to lack of encouragement and reinforcement.*®

Education
Education and schooling strongly influence adherence to cervical cancer screening. Lower educational attainment is
associated with reduced participation, likely reflecting disparities in health literacy and access to accurate information.

Box | Model Case and Contrary Case of HPV Screening Adherence

Model Case

Julia*, aged 35, receives an invitation letter for HPV screening. She is already informed about the HPV virus and its association with cervical cancer
due to an information campaign on social media and a discussion with her midwife. Martina recognizes the significance of screening as a preventive
measure and contemplates the relevance of managing her reproductive health knowledge. She opts to schedule the appointment in the community
service, engaging with other women in her support group and experiencing a sense of power in controlling her health (empowerment). She attends

the examination punctually and adheres to the directions provided for future check-ups.

Contrary Case

Sarah*, aged 36, is unaware of HPV screening and the association between this virus and cervical cancer (deficiency in knowledge). Upon receiving
a letter from the community prevention service, she disregards it, believing it to be an advertisement or something of little urgency. She has never
addressed the topic of prevention and does not recognize the risk (lack of awareness). She refrains from seeking information, does not request

clarifications, and opts to evade any clinical evaluations due to a perceived lack of control over these matters (absence of empowerment).

Notes: *Names of women reported in this study are pseudonyms used to ensure anonymity and protect participants’ confidentiality.
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Evidence shows that women with limited formal education are significantly less likely to undergo screening compared
with those with higher educational levels.*® Higher health literacy mediates the relationship between education and

screening participation by enabling informed decision-making and engagement with preventive health services.***!

Consequences
Consequences refer to outcomes that arise as a result of the concept.’’ Adherence to HPV screening has important
implications for health outcomes, complications, and healthcare costs.

Improving Health

The primary objective of screening is to improve patient-relevant health outcomes rather than simply identify disease.**
HPV-based screening facilitates early detection and management of precancerous lesions, contributing to reduced
cervical cancer incidence and mortality, particularly when combined with effective health education.*?

Reducing Complications

Adherence to screening recommendations enables timely identification of cervical abnormalities and early intervention,
thereby preventing disease progression and reducing treatment-related complications.**

Reducing Costs

From a health system perspective, adherence to screening generates substantial cost savings by preventing advanced
disease requiring complex and expensive treatment. Cost-effectiveness analyses demonstrate that HPV-based screening

programmes reduce long-term healthcare expenditures while improving survival outcomes.*’

Moderators and Mediators

Identifying moderators and mediators is essential to understanding the mechanisms and contextual conditions influencing
adherence behaviours. Moderators identified included age, gender, and healthcare professionals, while mediators
included anxiety, fear, and perceived lack of need.

Age-related differences in HPV epidemiology and screening recommendations may shape adherence patterns.'®
Gendered communication has historically framed HPV as a women’s issue, despite high HPV prevalence among men
and the role of men as reservoirs of infection.*® Gender-diverse populations may face additional barriers to screening,
including discomfort with conventional procedures and limited availability of inclusive services.*’

Healthcare professionals play a central moderating role. Clear recommendations, effective communication, and
continuity of care are consistently associated with higher screening adherence.”® Anxiety and fear - particularly following
abnormal results - can mediate adherence by discouraging future participation if not appropriately addressed.*®

Discussion

Although the reviewed studies consistently highlighted similar determinants of screening behaviour, important variations
emerged in how adherence was conceptualized and operationalized across settings. In particular, some studies defined
adherence as a single screening event, whereas others conceptualized it as sustained engagement across the entire
screening and follow-up pathway. These inconsistencies reinforce the need for a unified conceptual framework capable of
integrating behavioural, psychosocial, and health system determinants.

Implication for Midwifery and Nursing
The concept analysis of adherence to HPV screening clarified the theoretical and operational elements of this construct,
highlighting its complexity and multidimensional nature (Figure 2). A clear and consistent understanding of adherence is
essential for nurses and midwives, who play a central role in designing and implementing strategies aimed at addressing
barriers to screening participation, supporting informed decision-making, and encouraging sustained engagement in
screening programs. Midwives and nurses are optimally positioned to advocate for individuals eligible for screening.
Midwives and nurses can improve adherence to cervical cancer screening through direct patient interaction, culturally
sensitive communication, and targeted educational interventions: community-based education has been shown to increase
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Figure 2 Conceptual framework of adherence to HPV-based cervical cancer screening showing antecedents, defining attributes, mediators, and consequences influencing
sustained engagement across the screening pathway. Solid arrows represent the primary conceptual pathway linking antecedents and core attributes to adherence to HPV-
based cervical cancer screening and its consequences. Dotted arrows indicate indirect or contextual influences, highlighting mediating factors that may facilitate or hinder
adherence along the screening and follow-up pathway.

cervical cancer screening participation from 3.2% to 67.6% in target populations.*’ These healthcare professionals
frequently represent the primary - and sometimes the only - point of contact for women accessing reproductive
healthcare.®® Their role in counselling, promoting, and directly implementing screening processes is therefore crucial
in mitigating barriers that lead to inadequate adherence.

Midwives are the specialists tasked with educating and supporting women involved in screening initiatives. Beyond
the technical execution of the screening procedure, it is essential that women understand how participation contributes to
their own health and to broader public health outcomes. Midwives often maintain close relationships with women and
families and therefore play an important role in the entire counselling process. Strengthening the role of midwives in the
prevention of HPV-related infections may contribute to improved screening uptake.”' Training midwives to perform
adequate sample collection for cervical cancer screening may also challenge prevailing perceptions that restrict this task
to physicians, promoting a more inclusive distribution of screening responsibilities.> Certified nurse-midwives have
successfully integrated cervical cancer screening into their practice, demonstrating that appropriate training and certifica-
tion can enable nurses to deliver high-quality preventive care. The expansion of these roles is particularly relevant in
areas with limited physician availability, where task-sharing approaches may substantially increase population
coverage.>® Moreover, midwives’ knowledge of cervical cancer prevention has been associated with increased participa-
tion in screening programmes.>*

Providing nurses and midwives with up-to-date knowledge of HPV screening methods, together with appropriate
tools and clinical guidelines, is essential for effective implementation of these tests. This combined emphasis on
education and resource allocation enables midwives and nurses to perform screening activities with greater confidence,
thereby enhancing adherence.’ Ultimately, health systems that prioritize nurse-led screening initiatives are likely to
achieve higher participation rates and contribute to reductions in cervical cancer incidence.”> Compared with existing
conceptual models of screening adherence in preventive health literature, recent studies have emphasized the role of
multidimensional determinants influencing participation in preventive screening programs. For example, recent research
has highlighted how behavioural, social, and health system factors interact to shape adherence to preventive screening
pathways. While these approaches contribute to understanding participation in preventive care, the framework proposed
in this concept analysis specifically conceptualizes adherence within HPV-based cervical cancer screening as

a longitudinal process that includes initiation, follow-up, and sustained participation over time.>®
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The conceptual framework proposed in this study may also support the development of practical assessment tools for
use in primary care settings. For example, the defining attributes, antecedents, and mediators identified in this concept
analysis could be translated into structured checklists or brief assessment instruments to help nurses and midwives
identify barriers to screening adherence during routine consultations. Such tools could guide targeted counselling
strategies addressing knowledge gaps, perceived risk, emotional barriers, and access to services. Addressing emotional
barriers such as anxiety and fear is also essential for improving adherence to cervical cancer screening. Evidence suggests
that nurse- and midwife-led counselling strategies can mitigate these barriers through clear risk communication,
empathetic dialogue, and the use of tailored educational materials. Practical approaches may include brief motivational
interviewing techniques, reassurance regarding the screening procedure, normalization of screening-related concerns, and
structured follow-up reminders. These strategies can help women better understand the purpose of screening, reduce
uncertainty related to test results, and increase confidence in participating in recommended screening pathways.

Future research should focus on the empirical validation and operationalization of this framework in clinical practice.
In particular, further studies are needed to explore adherence barriers and facilitators among gender-diverse populations,
including transgender and non-binary individuals eligible for cervical cancer screening, who remain underrepresented in
the current literature.

Compared with existing adherence models in cancer screening literature, which often focus primarily on initial
uptake, the framework proposed in this study emphasizes adherence as a longitudinal process encompassing initiation,
follow-up, and continued participation over time. By integrating behavioural, contextual, and health system determinants,
this model provides a more comprehensive representation of adherence within HPV-based screening pathways.

Limitations and Strengths

This concept analysis has several limitations. First, the available literature on adherence to HPV-based and Pap-based
cervical cancer screening remains fragmented, with limited integration of quantitative and qualitative evidence. In
addition, no formal methodological quality appraisal of the included publications was conducted, as the primary aim
of this concept analysis was conceptual clarification rather than evidence synthesis. Although this approach is consistent
with Walker and Avant’s methodological framework, the absence of a structured quality assessment may limit the ability
to evaluate the methodological robustness of the studies informing the identified attributes and antecedents. Another
limitation concerns the limited representation of gender-diverse populations in the existing literature, which constrains
a comprehensive understanding of adherence across the full spectrum of individuals eligible for cervical cancer screen-
ing. Addressing this gap represents an important priority for future research.

Despite these limitations, a key strength of this study lies in the comprehensive synthesis of existing definitions and
operational approaches to adherence. By integrating conceptual, behavioural, and contextual dimensions, this analysis
proposes a unified framework that may support more consistent measurement, facilitate research translation, and inform
service planning in cervical cancer prevention.

Conclusion

Measuring adherence to HPV screening is essential for understanding its epidemiology and for designing effective
cervical cancer prevention strategies. Adherence is shaped by interacting individual, psychosocial, and system-level
factors, including health literacy, access to services, and quality of patient—provider interactions. By clarifying defining
attributes, antecedents, moderators, mediators, and consequences, this concept analysis provides a theoretically grounded
framework that may support the development of targeted interventions and standardized assessment tools. Future
research should focus on the empirical validation of the proposed framework and on examining adherence across diverse
clinical, gender, and sociocultural contexts.

Beyond its conceptual contribution, the proposed framework may also inform policy and programme development
aimed at improving the effectiveness and equity of cervical cancer screening initiatives. By supporting more consistent
measurement of adherence and guiding targeted interventions, this framework may contribute to reducing disparities in
screening participation and strengthening population-level prevention strategies.
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