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ARTICLE INFO ABSTRACT

Keywords: Cervical cancer screening rates in the United States are generally high, yet certain groups demonstrate disparities
Cervical cancer screening in screening and surveillance. Individuals at greatest risk for cervical cancer are often from marginalized or
Underserved

underserved groups who do not participate in regular screening for a variety of reasons. Using the Population-
based Research to Optimize the Screening Process (PROSPR) Trans-Organ Conceptual Model, including con-
cepts of individual-, provider-, facility-, system-, or policy-level factors, we provide a commentary to highlight
reasons for low screening participation among subgroups in the U.S. These include racial and ethnic minorities,
rural residents, sexual and gender minorities, those with limited English proficiency, those with particular
religious beliefs, and various health conditions. We describe barriers and offer potential solutions for each group.
In addition, we discuss cross-cutting barriers to screening including difficulty interacting with the healthcare
system (limited knowledge and health literacy, lack of provider recommendation/contact), financial (cost, lack
of insurance), and logistical barriers (e.g., lack of usual source of care, competing demands, scheduling issues).
Solutions to address these barriers are needed to improve screening rates across all underscreened groups.
Changes at state and national policy levels are needed to address health insurance coverage. Mobile screening,
ensuring that interpreters are available for all visits, and targeted in reach at non-gynecological visits can further
overcome barriers. Employing community outreach workers can increase community demand for screening, and
patient navigators can improve adherence to both screening and follow-up diagnostic evaluation. HPV self-
sampling can address multiple barriers to cervical cancer screening.

Minority populations
Barriers to care
Hard to reach

1. Background

Human papillomavirus (HPV) is the most prevalent sexually trans-
mitted infection in the world, and causes nearly all cases of cervical
cancer.(Prevention CfDCa, 2020) Worldwide, cervical cancer is a lead-
ing cause of cancer death for women, and in the United States (U.S.),
approximately 13,000 cases of cervical cancer and 4000 deaths occur
each year.(Prevention CfDCa, 2020) The World Health Organization has
set a goal of significantly reducing cervical cancer by 2030 through
multiple targets, including HPV vaccination among 90% of girls by age
15, cervical cancer screening among 70% of women by ages 35, and
again by age 45, and the treatment of 90% of women with an identified
cervical abnormality.(World Health Organization, 2020) While HPV

vaccination holds tremendous promise for prevention of HPV-related
cancers, it is critical that early detection strategies continue to be uti-
lized to achieve cervical cancer elimination. The use of guideline-
concordant screening with HPV and cervical cytology (Pap) testing
among all at-risk individuals is crucial to ensure continued reductions in
cervical cancer morbidity and mortality.

While screening rates in the U.S. are generally considered to be high
(at upwards of 80%),(Institute NC, 2020; Watson et al., 2017) additional
analyses reveal that not all population subgroups participate equally in
screening. This commentary focuses on U.S. subgroups with lower rates
of participation in cervical cancer screening, (Brankovic et al., 2013;
Brackertz, 2007) or what we refer to as “underscreened”, including
racial or ethnic minorities,(Lin et al., 2015) rural area residents,(Studts
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et al., 2013; Majid et al., 2019) sexual or gender minorities,(Charkhchi
et al.,, 2019) as well as those with particular religious beliefs,(Lofters
et al., 2010; Lofters et al., 2017) limited English proficiency,(Ridgeway
et al., 2020; Van Manh et al., 2020; Nguyen-Truong et al., 2018; Simon
et al., 2015) and various health conditions (i.e., physical disabilities,
(Chandrupatla et al., 2019; Horner-Johnson et al., 2014) comorbidities,
(Liu et al., 2014) or mental health concerns(Xiang, 2015; Ackerson,
2010; Farley et al., 2002)). These individuals may be less likely to
receive guideline concordant cervical cancer screening, or timely diag-
nosis and treatment for cervical pre-cancers, compared to the majority
population. Regardless of the group, cross-cutting barriers, including
difficulty interacting with the healthcare system (lack of knowledge/
awareness, lack of provider recommendation/contact, limited health
literacy), financial barriers (out of pocket costs, lack of insurance), and
logistical concerns (e.g., no source of regular care, competing demands,
lack of childcare, scheduling difficulties) may pose further challenges to
prevention of cervical cancer for underscreened groups.

The Population-based Research to Optimize the Screening Process
(PROSPR) Trans-Organ Conceptual Model for Breast, Cervical, and
Colorectal Cancer Screening(Beaber et al., 2015) describes a unified
screening process across these three cancers. The model is organized
around various points in the processes for cancer risk assessment,
detection, diagnosis, and treatment. For cervical cancer, the model
highlights screening via Pap and/or HPV test, and the subsequent tra-
jectory of care based on results, with recommendations for additional or
repeat screening, colposcopy (typically with biopsy), excisional treat-
ment, and/or oncology treatment, as needed.(Beaber et al., 2015) Bar-
riers to cervical cancer screening and follow-up care after abnormal
results may occur prior to or within this flow of events. This model
highlights the individual-level characteristics, as well as provider-, fa-
cility-, system-, and policy-level characteristics that may impact
screening and treatment.(Beaber et al., 2015) In the current paper, we
will primarily focus on the role of these factors as they relate to
screening for cervical cancer.

In this commentary, we provide an overview of unique barriers faced
by various underscreened groups in the U.S. and possible solutions for
improving cervical cancer screening. We discuss these unique groups
and provide commentary and solutions framed through the lens of the
screening process as described in the PROSPR model. We explore indi-
vidual-, provider-, facility-, system-, and policy-level factors that may
decrease screening participation, and outline possible solutions at these
levels. We also discuss cross-cutting barriers that may contribute to
lower cervical cancer screening rates across all groups, and related
solutions.

2. Underscreened groups
2.1. Racial or ethnic minorities

Cervical cancer rates are higher for Black (8 per 100,000) and His-
panic (9 per 100,000) women compared to non-Hispanic, White women
(7 per 100,000) in the U.S.(Centers for Disease Control and Prevention,
2020) Racial/ethnic minorities may have lower participation in
screening and/or follow-up after abnormal results, although when
controlling for other factors, the effect of race/ethnicity is often
diminished or eliminated. Across three cycles of Health Information
National Trends Survey data, non-Hispanic Blacks were more likely to
report participation in cervical cancer screening, compared to non-
Hispanic White and Hispanic women. Individual-level factors
contribute to screening participation by race, including BMI, income,
insurance status, and health literacy.(Hirth et al., 2016) Provider
recommendation for cervical cancer screening often influences
screening uptake. For example, Hispanic women who report a lack of
recommendation also report lower screening.(Roman et al., 2014)

The impacts of systemic racism manifest in individual-, provider- and
systems-level barriers. Individual perception of discrimination also
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negatively influences adherence to cervical cancer screening, with
Black, Asian, and Hispanic women who report experiencing general
discrimination in their daily lives demonstrating lower participation in
screening.(Jacobs et al., 2014) Lower trust in providers, in conjunction
with a lack of provider recommendation, can often contribute to low
cancer screening rates among Hispanic, non-Hispanic Black, and non-
Hispanic White women in other cancer contexts.(Alexandraki and
Mooradian, 2010; Berkowitz et al., 2008) Black women, in particular,
cite trust in their provider and in the healthcare system as specific fac-
tors that contribute to cervical cancer screening behaviors.(Brown et al.,
2011; Nolan et al., 2014)

2.1.1. Solutions for Racial and Ethnic Minorities

Persistent mortality gaps between Black and White women diag-
nosed with cervical cancer prompted a recent CDC-funded study to
conclude there is “a need for targeted interventions and improved access
to screening, timely treatment, and follow-up care, especially among
Black women”.(Benard et al., 2017) Provider-, facility- and system-level
solutions may be most effective for reaching underscreened individuals
from racial and ethnic minority groups. For instance, Black women who
receive care at health centers for underserved individuals (e.g., federally
qualified health centers; FQHCs) are more likely than non-Hispanic
Whites to receive cervical cancer screening.(Lee et al., 2020) Patient-
centered relationships with a trusted provider and clinical system may
help overcome or reverse racial/ethnic disparities. In addition, specific
provider communication techniques implemented during the clinical
visit can positively influence screening uptake among certain racial/
ethnic groups. For example, Asian women who report discussions with
providers reflecting elements of the teach back method to verify un-
derstanding during visits are more likely to receive Pap testing.(Kindratt
et al., 2020) Interventions that include patient navigation with tele-
phone support and education may be effective among racial and ethnic
minorities for improving cervical cancer prevention, screening, diag-
nosis, and treatment.(Glick et al., 2012; Alimena et al., 2020)

Additional systems-level solutions can include targeted “in reach” at
non-gynecologic visits (e.g. acute primary care visits, or specialty care
visits like mammography) to promote cervical cancer screening in these
groups.(Leyden et al., 2005) In reach and outreach to women with no
record of a prior Pap or HPV test, particularly racial and ethnic minor-
ities seen by safety-net systems, may be most effective for improving
engagement, trust, and subsequent cervical cancer prevention for these
women.

2.2. Rural residents

Notable geographic disparities in cervical cancer incidence and
mortality exist in the U.S. Individuals living in rural areas are less likely
to complete cervical cancer screening,(Nuno et al., 2012) and are
consequently diagnosed at later stages of the disease compared to
women in urban counties.(Yu et al., 2019) In studies conducted in rural
Appalachian Kentucky and rural Washington state, 33% of women re-
ported not completing cervical cancer screening in the prior five years.
(Hatcher et al., 2011) County-level socioeconomic status and primary
care provider density have been found to mediate the relationship be-
tween urbanicity and cervical cancer incidence, indicating the role of
access to care in cervical cancer incidence.(Moss et al., 2017) Potential
contributors to the cervical cancer disparities seen in rural areas include
lower provider density,(Moss et al., 2017) high rates of provider turn-
over,(Majid et al., 2019) lack of facilities,(Adunlin et al., 2019) long
clinic waits,(Coronado et al., 2004) and lack of high-quality medical
care.(Majid et al., 2019) Thus, women living in rural areas are faced
with multiple barriers to screening at the provider-, facility-, and sys-
tems-levels.

2.2.1. Solutions for rural residents
Lack of access to cervical cancer screening appears to be a key barrier
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in rural areas. Mobile screening units have been effective in increasing
rural screening for other cancer types, although fewer studies have
examined mobile cervical cancer screening solutions, in particular, in
the U.S. and high income countries.(Greenwald et al., 2017) Travel
vouchers may also improve screening for those residing in rural areas.
(Daley et al., 2011) HPV self-sampling (discussed below) may be espe-
cially effective for reducing geographic access issues for rural residents
who would otherwise have to travel long distances to receive screening.
A systematic review has suggested that multilevel interventions may be
an effective approach to increasing cervical cancer screening among
rural residents, including components like group education, media
campaigns, and reduction of structural barriers.(Rodriguez-Gomez
et al., 2020)

2.3. Sexual and gender minorities

Sexual and gender minorities are less likely to receive timely cervical
cancer screening.(Charkhchi et al., 2019) Women who identify as
lesbian or gay are half as likely to participate in screening as women who
identify as heterosexual.(Charkhchi et al., 2019) A recent national sur-
vey found that cervical cancer screening rates were nearly 30% lower
among women not identifying as “completely heterosexual,” and 90%
lower among those identifying as “lesbian”.(Charlton et al., 2011)
Women who identify as lesbian often perceive themselves to be at a
lower risk for cervical cancer than heterosexual or bisexual women.
(Price et al., 1996) In addition, sexual minority women may be less
likely to have a primary care physician; lack of provider referral or
recommendation was the most commonly cited reason for non-
participation in screening in one national survey.(Tracy et al., 2013)
Several studies indicate that perceived stigmatization by the healthcare
system is an important barrier to receiving cervical cancer screening
among sexual minority women.(Hiestand et al., 2007; Clark et al., 2003)
For transgender males who retain their cervix,(Gatos, 2018) vaginal and
cervical atrophy induced by testosterone therapy makes speculum ex-
aminations physically uncomfortable, and the challenges to gender
identity and privacy can be emotionally taxing.(Peitzmeier et al., 2017)
As a result, cervical cancer screening rates are particularly low for
transgender men.(Kiran et al., 2019; Seay et al., 2017)

2.3.1. Solutions for sexual and gender minorities

For sexual and gender minorities, trust and comfort with cervical
cancer screenings could be improved by employing provider- and
facility-focused solutions including training staff on best practices for
addressing gender fluid or transgender individuals, incorporating more
nuanced gender language into electronic health records and clinical
interactions, and ensuring that waiting areas are welcoming and inclu-
sive. As most individuals seeking gynecologic care are cis-gender fe-
males, providing non-stigmatizing care to transgender males
necessitates significant adaptation of practice settings.(Gatos, 2018;
Stewart et al., 2020) Perceived stigma may be improving with time,
however. A small qualitative study of female veterans found that
although those identifying as lesbian feared discrimination from
healthcare providers, 80% did not perceive discriminatory practices in
the facilities where they sought care and felt that the Veterans Health
Administration was trying to create a welcoming environment for them.
(Mattocks et al., 2015) One study of LGBT veterans found that high
quality provider communication can improve health outcomes despite
past discrimination that has eroded trust.(Ruben et al., 2019) In addi-
tion, self-sampling, either in-clinic or at home, may be appropriate for
sexual and gender minorities who are uncomfortable receiving a pelvic
exam. These are health system- or facility-, and provider-level solutions
that can be implemented in a top-down fashion. Education regarding
cervical cancer risk specific to sexual and gender minorities is important
to enhance understanding of the importance of screening for these
groups. Education provided by the clinic or system can increase
individual-level knowledge.
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2.4. Individuals with limited english proficiency

English language proficiency has been associated with health
behavior and initiation of preventive healthcare among several groups
in the U.S.(DuBard and Gizlice, 2008; Evenson et al., 2004; Lim, 2010)
Among individuals with limited English proficiency, cervical cancer
screening rates are often significantly lower.(Ridgeway et al., 2020)
Immigrant women in the U.S. who are not proficient in English
demonstrate a lower likelihood of receiving cervical cancer screenings
due to discomfort communicating in English with healthcare providers.
(Van Manh et al., 2020) These language barriers can prevent effective
communication and information exchange between women eligible for
screening and providers, which can lead to decreased engagement
during the clinical visit. Studies of Vietnamese-American, Korean-
American, and Hispanic women with limited English proficiency
demonstrate that those with low levels of knowledge and awareness of
cancer screening tests and their efficacy have lower likelihood of cer-
vical cancer screening initiation.(Nguyen-Truong et al., 2018; Choi
et al., 2020; Moore de Peralta et al., 2017)

2.4.1. Solutions for individuals with limited english proficiency

English proficiency is an individual-level factor that can be addressed
with system-level solutions. Patient navigators and professional in-
terpreters can play a role in assisting women in understanding medical
information and can aid non-English speaking women in the decision-
making process. Use of professional interpreters can positively impact
patient comprehension and communication with providers, improve
clinical outcomes, and improve satisfaction with care.(Karliner et al.,
2007) Patient navigators can improve cervical cancer screening rates
among various non-English speaking racial/ethnic groups such as His-
panic/Latino, Korean, Portuguese, and Russian.(Genoff et al., 2016)
Navigators and interpreters assist by identifying and addressing
healthcare access-related barriers in those with limited English profi-
ciency and by assisting with conveying and translating important
medical information that might otherwise be lost.(Genoff et al., 2016;
Nelson et al., 2020) In addition, healthcare systems should consider
having low literacy cervical cancer screening educational materials in
multiple languages.

2.5. Individuals with particular religious beliefs

Religious beliefs do not have a consistent effect on screening
participation as some studies note a positive association between reli-
giosity and improved adherence.(Allen et al., 2014; Yeary et al., 2020)
Religiosity may increase adherence and encourage proactive behaviors
(i.e., “the body is a temple™).(Allen et al., 2014; Yeary et al., 2020; Drew
and Schoenberg, 2011) However, for certain religious groups that have
fatalistic beliefs or emphasize modesty, low rates of cervical cancer
screening are noted.(Lofters et al., 2010; Lofters et al., 2017; Thomas
et al., 2005) Some Muslim women may express fatalism around cancer
diagnoses, expressing beliefs that a cancer diagnosis was in God’s hands
or a punishment from God.(Padela et al., 2014) Some further believe
that screening to prevent cancer indicates a lack of faith in God.
(Rimande-Joel and Ekenedo, 2019) Among women who do participate
in screening, discomfort and societal disapproval of screenings per-
formed by male providers pose additional barriers.(Zorogastua et al.,
2017)

2.5.1. Solutions for screening individuals with particular religious beliefs
Outreach to these groups with particular religious beliefs and their
respective faith communities will be important for increasing screening.
(Padela et al., 2014) Interventions targeted to one’s faith(Pratt et al.,
2020) can be effective for providing education regarding the importance
of screening and where to access it. For example, outreach events at
churches and mobile screening have been successful.(White et al., 2012)
Religious beliefs may be difficult to ascertain at the clinic- or system-
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level. Thus, community-level outreach by healthcare systems to reli-
gious leaders or health ministries within a faith-based organization
(Padela et al., 2014; Maxwell et al., 2019) is an important strategy to
addressing screening disparities in these groups.

2.6. Individuals with various health conditions

2.6.1. Comorbid conditions and physical disabilities

Although women with chronic comorbid conditions frequently
engage with the healthcare system, their rates of preventive care, spe-
cifically cervical cancer screening, are often lower than women without
comorbid conditions.(Liu et al., 2014) For example, women with dia-
betes and hypertension are less likely to undergo cervical cancer
screening,(Liu et al., 2014; Cofie et al., 2018) as are women with in-
tellectual, physical, or developmental disabilities.(Chandrupatla et al.,
2019; Horner-Johnson et al., 2014; Cobigo et al., 2013) A variety of
barriers may contribute to disparities in those with comorbidities,
including a focus of provider visits on the comorbid condition, as well as
the preponderance of care being delivered by specialists who do not
perform cervical cancer screening. Arthritis is also associated with
decreased rates of cervical cancer screening,(Liu et al., 2014; Widdifield
et al., 2017) which may be due in part to mobility issues and difficulty
with positioning for pelvic exams. Obesity is independently associated
with increased incidence of cervical cancer.(Poorolajal and Jenabi,
2016) Obese women are less likely to participate in screening,(Maruthur
et al., 2009) which may be due in part to perceptions of stigmatization
by the healthcare system, as well the lack of appropriately-sized
equipment.(Aldrich and Hackley, 2010)

2.6.2. Mental health concerns

Although most women report little to no anxiety related to under-
going cervical cancer screening,(Basen-Engquist et al., 2003) high levels
of anxiety are sometimes associated with lower levels of cervical cancer
screening.(Xiang, 2015) However, findings on mental health and cer-
vical screening have been inconsistent.(Kronman et al., 2012) Cervical
cancer rates are also only marginally lower among women with an
anxiety diagnosis compared to those without.(Liang et al., 2012) Addi-
tionally, sexual trauma presents unique mental health challenges related
to cervical cancer screening. One in five women experience sexual
violence in their lifetimes,(Center NSVR, 2010) and women with a his-
tory of sexual violence can find pelvic exams to be triggering events,
leading them to avoid screening.(Ackerson, 2010) Specifically,
screening rates are 20% lower among women who report a history of
sexual violence and 50% lower among those who experienced an assault
during childhood.(Farley et al., 2002)

2.6.3. Solutions for individuals with various health conditions

These individual health concerns affecting screening can be
addressed with facility-, system-, or provider-level strategies. To
improve screening for those who may be more engaged with care for
comorbidities but who have not yet been screened for cervical cancer, it
will be important to encourage attendance at regular, preventive pri-
mary care visits and/or refer to gynecological care as a strategy for
cervical cancer prevention.(Leyden et al., 2005; Pruitt et al., 2018)
Targeted in reach at non-gynecologic visits may be especially effective
for these groups who are already seeing a provider for a chronic physical
or mental health condition.(Leyden et al., 2005) There is also strong
evidence indicating that one-on-one education about, and client re-
minders for, cervical cancer screening are effective for increasing
screening.(Sabatino et al., 2012) Those with both physical health and
mental health concerns may also benefit from HPV self-sampling.

2.7. Intersectionality

Although the underscreened groups discussed thus far have been
presented separately, they are not always mutually exclusive. For
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example, a woman with limited English proficiency (and subsequent
difficulty communicating with office staff or providers) may also live
with comorbid conditions that dominate her medical appointments,
leaving little time or perceived need for cervical cancer screening.
Intersectionality of these groups may be even further complicated by
difficultly interacting with the healthcare system, concerns about cost,
or logistical barriers (e.g., competing demands, lack of childcare,
scheduling issues). The intersection of these individual characteristics
and barriers is common and must be acknowledged in order to develop
effective solutions that cut across barriers at the individual-, provider-,
facility-, system-, and policy-levels.

2.8. Cross-cutting barriers for underscreened groups

2.8.1. Difficulty interacting with the healthcare system

At the individual level, awareness and knowledge of cervical cancer
screening may be an important barrier to engaging in screening. In a
large study of FQHCs, less than a quarter of women were adhering to
guidelines at the time surrounding two to three-year screening intervals,
with 60% unnecessarily completing annual screening.(Hawkins et al.,
2013) More than half of these women misunderstood the purpose of Pap
testing,(Hawkins et al., 2013) and in a similar study exploring cervical
cancer screening knowledge, only about 25% understood the purpose of
Pap testing.(Kasting et al., 2017) In a systematic review of predictors of
cervical cancer screening of women from diverse backgrounds,
screening knowledge was associated with uptake among Asian women.
(Limmer et al., 2014) In one study examining cervical cancer screening
barriers in uninsured women, Black and Hispanic women were twice as
likely to indicate that lack of knowledge was a barrier, compared with
White women.(Akinlotan et al., 2017) Lack of provider recommendation
and contact are also important interpersonal barriers. One systematic
review found that provider recommendation was positively associated
with screening rates.(Plourde et al., 2016) In a study of underserved
Black, Latina, and Arab women in the U.S., lack of provider recom-
mendation to Latina women was associated with significantly lower
odds of Pap testing.(Roman et al., 2014)

These challenges may be further exacerbated by limited health lit-
eracy. Cervical cancer screening uptake is lower among those with lower
health literacy scores.(Roman et al., 2014; Heberer et al., 2016) Health
literacy is a critical component of medical decision making,(McCaffery
et al., 2013; Van Der Heide et al., 2015) and low or limited health lit-
eracy can often result in delays in important cancer screening tests,
(Oldach and Katz, 2014) misunderstanding of medical information, and
underutilization of health services.(Berkman et al., 2011) In contrast,
higher health literacy is associated with an increased likelihood of Pap
testing.(Kim and Han, 2019; Flores and Acton, 2013; Scarinci et al.,
2010) Characteristics of health literacy such as functional literacy
(ability to read, speak, write, and understand numbers) and cultural
literacy (ability to understand and participate fluently in a given culture)
are particularly relevant in the context of cancer screening. Women who
demonstrate poor functional and cultural health literacy experience
worse health outcomes, lack of empowerment and confidence during
clinical visits, and low uptake of cancer screening tests.(Zarcadoolas
et al., 2009) Spanish-speaking women with poor functional health lit-
eracy are significantly less likely to have received a Pap test.(Garbers
and Chiasson, 2004) Higher oral literacy (asking providers for medical
advice), written literacy (understanding educational materials), and
listening skills (understanding health-related information) can often
result in an increased likelihood of Pap testing.(Kim and Han, 2019)
Hispanic women with low health literacy are also more likely to
demonstrate lower likelihood of Pap testing compared to other groups,
(Flores and Acton, 2013) which is particularly concerning as Hispanic
women are among those at a higher risk for developing cervical cancer.
(Scarinci et al., 2010) In a study of Korean-American women, those who
demonstrated high levels of health literacy, along with other psycho-
social factors, were more likely to receive Pap tests.(Kim et al., 2018)
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2.8.2. Solutions for difficulty interacting with the healthcare system
Healthcare interactions can be improved at the individual- provider-
facility- and system levels. Community-based programs can work within
communities to increase understanding and utilization of screening
services at the individual level.(Shah et al., 2020) Community-based
education programs have been especially effective in Latinx pop-
ulations, possibly due to their ability to address both knowledge and
language barriers.(Calderon-Mora et al., 2020; Cheun and Loomis, 2018;
Fleming et al., 2018) Use of theory-based educational interventions for
patients are effective in increasing cervical cancer screening rates,
particularly when they include culturally and linguistically sensitive
components tailored for each community.(Musa et al., 2017) Providers
can be trained to ensure that records are reviewed for cervical cancer
screening history and recommendations made at all opportunities.(Eun
and Perkins, 2020) A systematic review and meta-analysis indicated that
even contact such as invitation letters sent to women overdue for
screening, follow-up phone calls, and reminder calls and letters can
significantly improve cervical cancer screening rates.(Musa et al., 2017)
Creation of low literacy educational materials and programming in
preferred language is an important strategy at the individual level.

2.9. Financial (insurance coverage, out of pocket costs)

Financial barriers to cervical cancer screening have been noted
across multiple studies and many underscreened groups described
above. Financial concerns may especially be a barrier to cervical cancer
screening among women with fewer financial resources, particularly the
un- and under-insured.(Studts et al., 2013; Majid et al., 2019; Adunlin
et al,, 2019; Daley et al., 2011; Akinlotan et al., 2017; Villani and
Mortensen, 2013; Tejeda et al., 2013; Hope et al., 2017; Boom et al.,
2019) Although county health departments and FQHCs offer no-cost or
low-cost cervical cancer screening, cost may still be a barrier for some
women. Uninsured women and those with public insurance are less
likely to have had a Pap test in the prior three years compared to those
with private or military insurance,(Hall et al., 2018; Silvera et al., 2020;
Bonafede et al., 2019) and lack of coverage for follow-up testing after an
abnormal screening result may further complicate the issue. Medicaid-
insured women have lower rates of Pap testing and HPV co-testing
compared to those with private insurance.(Bonafede et al., 2019) In
addition, a higher proportion of women with Medicaid experience a
3.5 year or greater gap between Pap tests compared to those with private
insurance.(Bonafede et al., 2019) Cost is a particular barrier among
women in rural areas.(Coronado et al., 2004; McAlearney et al., 2010;
Collins et al., 2015; Reding et al., 1997; Ely et al., 2014) Of note,
although cost has been identified as a barrier to screening, some women
may not be aware of the actual out of pocket cost. For example, in a
study conducted among women living in Appalachian counties in Ohio,
81% reported that they did not know the cost of a Pap test.(McAlearney
et al., 2010) Of those that suggested a numerical value for the cost of a
Pap test, 42% overestimated the cost.(McAlearney et al., 2010)

2.9.1. Solutions for financial barriers

Concerns about cost, having fewer financial resources, and lack of
insurance coverage can be viewed as individual-level factors that in-
fluence screening, but also function at the provider-, system-, and even
policy-levels. These women may best be targeted for improvements in
screening through outreach at the community level (community events
that promote or provide screening), via individual healthcare systems
(health fairs or events sponsored by the health system), and promotion
of lower cost or free screening at FQHCs. The Affordable Care Act (ACA)
mandates coverage for screening tests, but cost-sharing is commonly
required for follow-up and diagnostic testing. Although screening has
largely increased since ACA-related Medicaid expansion occurred in
many states,(Huguet et al., 2019; Sabik et al., 2018) further insurance
reform could address insurance coverage for the spectrum of services
from screening through diagnosis and treatment. Increasing price
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transparency for HPV and Pap testing may also be a simple solution for
those who are concerned about cost.

2.10. Logistical barriers

Engaging in regular interactions with a healthcare provider and
communication about cervical cancer screening are important factors in
completing screening. Compared to those with a usual source of care,
those without a usual source were less likely to complete a Pap test
according to guidelines.(Tracy et al., 2013; Hall et al., 2018) Further-
more, source of care (e.g., a county health clinic vs. another type of
clinic) has been associated with receiving follow-up care after an
abnormal Pap test (65% receiving care at a county clinic vs. 85% at a
non-county clinic returned for follow-up care). Having regular contact
with a healthcare provider is associated with completion of cervical
cancer screening.(Roman et al., 2014; Tracy et al., 2013; Cyrus-David
etal., 2002; Nuno et al., 2011) Women who have not had a primary care
provider visit or OB/GYN visit in the prior year are less likely to com-
plete cervical cancer screening.(Hall et al., 2018; Guo et al., 2017)

Other individual-level logistical barriers to cervical cancer screening
include: lack of time due to competing demands,(Daley et al., 2011;
Bakemeier et al., 1995) inability to take time away from work,(Adunlin
et al., 2019; Coronado et al., 2004; Daley et al., 2011; Reding et al.,
1997; Bakemeier et al., 1995) difficulty finding childcare,(Daley et al.,
2011; Ely et al., 2014; Bakemeier et al., 1995) difficulty with scheduling
appointments,(Hope et al., 2017) remembering to make and/or attend
an appointment given the significant time between tests,(Fletcher et al.,
2014) and lack of availability of convenient clinic hours.(Cyrus-David
et al., 2002) Similar barriers (e.g., transportation, limitation in the
numbers of providers/high provider turnover, lack of time, competing
demands such as work or childcare) to cervical cancer screening have
been noted in other high-income countries.(Cyrus-David et al., 2002)
Various underserved groups in the U.S. (e.g., rural residents, immi-
grants, racial/ethnic minority groups, unemployed women, those who
speak a language other than English) may experience these barriers to
cervical cancer screening at different rates.(Tejeda et al., 2013)

2.10.1. Solutions to logistical barriers

One solution that may simultaneously address several logistical
barriers for underscreened groups, is the provision of HPV self-sampling
kits for home or in-clinic use. HPV self-sampling is the use of self-
collected vaginal specimens to obtain samples for testing for HPV. The
self-sampling process involves providing eligible women with collection
kits and self-sampling instructions, having them collect their own sam-
ples using a vaginal swab either at home or in the clinic setting, and
returning the samples for processing upon completion while at the
clinic, or to laboratory or clinic via mail. Self-sampling has both ad-
vantages and disadvantages.(Jeronimo et al., 2019) Self-sampling can
increase access to screening for many women and is convenient and
private, directly addressing geographic, logistic, physical limitations/
disabilities, and mental health barriers. However, self-sampling does not
necessarily overcome all psychosocial barriers (fatalism, anticipatory
fear of results).(Jeronimo et al., 2019) It could also have unintended
consequences; women who regularly attend appointments for in-person
screening may stop attending preventive care visits altogether and miss
out on other important services (e.g., breast exams, vaginal exams that
detect visible tumors, or in-person screening for anxiety, depression, or
abuse).(Jeronimo et al., 2019) Although cervical cancer screening via
self-collection is not currently recommended as the standard of care in
professional guidelines, one review particularly focused on
underscreened women found that HPV self-sampling is acceptable to
patients, and feasible and valid in terms of carrying out self-collection
and sensitivity of results.(Madzima et al., 2017) Another review re-
ported that the majority of women (in 8 of 13 studies) preferred self-
collection compared with clinician-collected sampling.(Huynh et al.,
2010) In an RCT of over 19,000 women implemented in one large health
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system,(Winer et al., 2018) the intervention group received mailed HPV
test kits compared with a control group who received the usual care
annual reminder and outreach to schedule screening.(Winer et al., 2019)
Results demonstrated increased screening in the intervention group
compared with the control group, along with shorter time to screening
uptake in the intervention group.(Winer et al., 2019) One systematic
review and meta-analysis also indicated that offering women an option
for self-sampling almost doubled cervical cancer screening rates.(Musa
et al., 2017) The widespread success of HPV self-sampling imple-
mentation in the future will be largely dependent upon the health sys-
tem, their strategies for roll-out, and for follow-up after abnormal self-
collected sample. Importantly, ensuring that women with abnormal
results attend follow-up visits for diagnostic and treatment services will
be critical to reducing cervical cancer burden.

3. Conclusions and future directions

Invasive cervical cancer is prevented through population-wide
screening and evaluation of abnormal screening test results to allow
for detection and treatment of cervical pre-cancer. In high income
countries like the U.S., organized screening programs have reduced
cervical cancer rates by up to 80%.(Landis et al., 1999; Wingo et al.,
2003) The World Health Organization goal of significantly reducing
cervical cancer by 2030 through HPV vaccination among 90% of girls by
age 15, cervical cancer screening among 70% of women by ages 35 and
45, and the treatment of 90% women with an identified cervical ab-
normality(World Health Organization, 2020) is an attainable goal,
particularly for countries with well-established screening programs.
However, the benefits of screening are not uniformly experienced by all
groups. Indeed, several populations remain underscreened based on a
variety of barriers. This commentary highlights key subgroups, discusses
unique challenges they face, along with specific solutions. We also
describe complex cross-cutting healthcare interaction, financial, and
logistical barriers, and suggest solutions. While our commentary was
focused on the U.S., many of our proposed solutions are applicable
across high-, middle-, and low-income countries.

The PROSPR Trans-Organ Conceptual Model for Breast, Cervical,
and Colorectal Cancer Screening(Beaber et al., 2015) describes the
screening process and highlights points along the continuum where
screening may by interrupted. This model notes the individual-, pro-
vider-, facility-, system-, and policy-level characteristics that may
impact screening, diagnosis, and treatment, and also serves as an
excellent framework for developing multilevel interventions for
increasing cervical cancer screening.(Beaber et al., 2015) While we
focus on underscreened groups and barriers to screening, it is important
to also recognize other points along the PROSPR continuum that are
likely to have an impact on ultimately reducing the burden of cervical
cancer. Specifically, even if solutions and interventions to promote
screening are successful, it will be critical to ensure appropriate man-
agement of abnormal results. Our commentary highlights the impor-
tance of expanding consideration of unique needs from racial and ethnic
minority groups to those that experience disparities in cervical cancer
screening due to rural residence, sexual/gender minority status, limited
English proficiency, religious beliefs, and various health conditions.
Regardless of the target group, there are also cross-cutting barriers that
impact screening. The potential to dramatically reduce cervical cancer
by 2030 will only be realized if, as a public health community, we un-
derstand and address both the unique and cross-cutting barriers for
underscreened groups.
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