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Abstract

Background: Home-based self-sampling for human papillomavirus (HPV) testing may be an alterna-
tive for women not attending clinic-based cervical cancer screening.

Methods: We assessed barriers to care and motivators to use at-home HPV self-sampling kits
during the COVID-19 pandemic as part of a randomized controlled trial evaluating kit effective-
ness. Participants were women aged 30-65 and under-screened for cervical cancer in a safety-net
healthcare system. We conducted telephone surveys in English/Spanish among a subgroup of
trial participants, assessed differences between groups, and determined statistical significance at
p<0.05.

Results: Over half of 233 survey participants reported that clinic-based screening (Pap) is uncom-
fortable (67.8%), embarrassing (52.4%), and discomfort seeing male providers (63.1%). The last

two factors were significantly more prevalent among Spanish vs English speakers (66.4% vs 30%
(p=0.000) and 69.9 vs 52.2% (p=0.006), respectively). Most women who completed the kit found
Pap more embarrassing (69.3%), stressful (55.6%), and less convenient (55.6%) than the kit. The
first factor was more prevalent among Spanish vs English speakers (79.6% vs 53.38%, p=0.001) and
among patients with elementary education or below.

Conclusions: The COVID-19 pandemic influenced most (59.5%) to participate in the trial due to fear
of COVID, difficulty making appointments, and ease of using kits. HPV self-sampling kits may reduce
barriers among under-screened women in a safety-net system.

Funding: This study is supported by a grant from the National Institute for Minority Health and
Health Disparitie s (NIMHD, ROTMDO013715, Pl: JR Montealegre).

Clinical trial number: NCT03898167.

Editor's evaluation

The evidence presented in the manuscript is solid, and the study is a valuable contribution to
research on at-home sampling for cervical cancer screening in underserved populations. The fact
that the study was conducted during the COVID-19 pandemic makes it particularly informative for
policymaking in circumstances of restricted access to care.
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Introduction

The disruptions in the US healthcare system due to the COVID-19 pandemic have resulted in a sharp
decline in routine primary care, including cervical cancer screening (Czeisler et al., 2020). This is
expected to lead to gaps in preventive care and increased risk of preventable chronic diseases (Wright
et al., 2020, CDC, 2020), especially among medically underserved populations. Cervical cancer
screening declined by 84% in April 2020 (DeGroff et al., 2021), a month after the declaration of the
global COVID-19 pandemic, and the rates had not yet fully recovered by June 2021 (Mast et al.,
2021). Before the COVID-19 pandemic, racial minorities and those with limited English proficiency
were less likely to be screened for cervical cancer than their non-Hispanic white and English-proficient
counterparts (Fuzzell et al., 2021), leading to disparities in cervical cancer incidence and mortality
(National center for health statistics and National Health Interview Survey, 2019). These popula-
tions experiencing higher rates of cervical cancer and other chronic illnesses before the pandemic are
now faced with widening health disparities due to COVID (Fisher-Borne et al., 2021).

Safety net health systems, which provide care regardless of the patient’s ability to pay, provide
care for a large proportion of the medically underserved population in the US and have become
increasingly important during the COVID-19 pandemic (Knudsen and Chokshi, 2021). The popula-
tion served by safety net systems predominantly comprises low-income individuals, immigrants, and
racial/ethnic minorities (America’s Health Care Safety Net, 2000). These populations are also dispro-
portionately affected by COVID (Mullangi et al., 2020).

Barriers to cervical cancer screening among safety net system patients, both pre- and post-
pandemic, have not been fully described, and thus research to inform targeted approaches to increase
screening participation is needed. A previous study found that under-screened women within a safety
net system were more likely to have limited knowledge of HPV and report cost, time, and lack of
childcare as barriers to Pap screening compared to screened women (Ogunwale et al., 2016). In this
context, alternative screening strategies such as home-based self-sampling for HPV testing may help
circumvent many of these barriers. Additionally, other barriers introduced by the COVID-19 pandemic,
such as such as limited availability of clinic appointments and fear of illness, are also addressed by
home-based self-sampling, which may provide opportunities to continue to deliver preventive care
during disruptions.

Self-sample HPV testing is effective at detecting high-risk HPV (Herrington, 2022) and has been
used in multiple settings for cervical cancer screening (Nishimura et al., 2023; Gupta et al., 2018;
Lim et al., 2017). Increased participation in screening varies across settings and by implementation
strategies used, but a recent meta-analysis was associated with a nearly doubling of cervical cancer
screening rates (Musa et al., 2017). Furthermore, self-sampling is highly acceptable by patients in
multiple healthcare settings (Nelson et al., 2017). In the United States, the National Cancer Insti-
tute is currently conducting the ‘Last Mile’ initiative to provide data to support FDA approval of
self-sampling (National Cancer Institute. Division of Cancer Prevention, 2022). If approved, self-
sampling could be used in healthcare settings to address barriers to screening, particularly in safety
net systems where screening coverage is generally low (Bauer et al., 2022). Thus it is imperative to
understand current barriers to screening in safety net health systems, as well as motivators to use self-
sample HPV testing.

Here, we describe perceived barriers to cervical cancer screening and motivators to use an at-home
self-sampling kit for HPV testing among women in an urban safety net health system. The survey was
conducted among a subset of participants from the PRESTIS trial, a pragmatic trial assessing the effec-
tiveness of mailed self-sample HPV kits to improve cervical cancer screening among women in a safety
net healthcare system (Montealegre et al., 2020). The trial was predominantly conducted during the
period of COVID-19-related measures, thus providing unique data on barriers and motivators to self-
sampling during the COVID-19 pandemic. Here, we describe how safety net patients were affected
by COVID, their perceptions of how the COVID-19 pandemic affected their participation in the trial,
as well as barriers to clinic-based screening and motivators to use the self-sampling kits.
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Materials and methods

Participants
Study participants were part of a larger HPV self-sampling randomized clinical trial, the Prospective
Evaluation of Self-Testing to Increase Screening (PRESTIS) study (Montealegre et al., 2020). The trial
is being conducted in a large, urban safety net health system, Harris Health System, which is 54.1%
Hispanic/Latino, 25.9% Black/African American, 11.3% non-Hispanic White, and 8.7% Asian or other
(Harris Health System, 2021). The trial began in Febraury 2020, paused in March due to COVID-
19-related closures, and resumed in August 2020 when COVID-19-related research restrictions were
lifted. The trial’s protocol has been described in detail elsewhere (Montealegre et al., 2020). Briefly,
patients are eligible for PRESTIS if they meet the following inclusion criteria: (1) 30-65 years of age;
(2) no history of hysterectomy or cervical cancer; (3) under-screened for cervical cancer (no Pap test
in the past 3.5 years or Pap/HPV co-test in the past 5.5 years); (4) at least two visits within the safety
net healthcare system in the past 3.5 years; and (5) currently enrolled in a healthcare coverage or
financial assistance plan accepted by the system (including Medicaid/Medicare, private insurance, and
county-sponsored coverage). The latter two criteria were used to ensure that participants are current
users of the healthcare system. Eligible patients were randomized to one of three study arms: Arm (1)
Telephone recall (control) with a reminder to schedule a Pap test; Arm (2) Telephone recall with mailed
self-sampling kit for HPV testing (intervention); and Arm (3) Telephone recall with mailed HPV self-
sampling kit and an additional reminder/educational call from a health system employee (intervention
plus). The self-sampling kits included an Aptima Multitest Swab collection kit to be returned to the
health system for HPV testing.

As part of the trial, we conducted a nested survey to assess acceptability and experiences among
a subset of randomly selected trial participants randomized to home-based self-sampling for HPV
testing. This study includes telephone survey participants who responded between August 2020 and
September 2022. Telephone survey participants were a random sample of women selected from each
of four categories based on two factors: receipt of patient navigation (yes [Arm 3] or no [Arm 2]) and
kit completed and returned within 6 months of randomization (yes or no). Women who require clinical
follow-up were not eligible for this survey.

Data collection

The survey was administered by trained, bilingual researcher coordinators in the patient’s preferred
language (English or Spanish). Participants were asked to provide verbal consent before commencing
the survey and were sent a $20 gift card upon completion. This research was reviewed and approved
by Baylor College of Medicine and Harris Health System’s Institutional Review Boards (H-44944).

Measures

The telephone survey was based on a questionnaire used in a previous study (Montealegre et al.,
2015). Questions assess healthcare access and utilization (including specific questions about expe-
riences during COVID-19-related closures and restrictions), barriers to cervical cancer screening,
demographics, and telehealth access. Barriers to clinic-based screening were adapted from existing
validated instruments (Nelson et al., 2017; Byrd et al., 2007, Byrd et al., 2004) and assessed using
an 18-item scale, with items such as ‘I don't have time to get a Pap test’ and ‘It's difficult to get
an appointment for a Pap test.” Responses were on a three-point Likert scale (not at all, a little,
very much) with an ‘unsure/cannot say’ option. Motivators were assessed by asking participants who
reported using the kit to compare the convenience, stress/anxiety, and embarrassment of a Pap and
the at-home self-sample kit by selecting whether the Pap at a clinic is more convenient/stressful/
embarrassing, the self-sampling kit is more convenient/stressful/embarrassing, or the two screening
methods are about the same. The motivators (convenience, stress, and embarrassment) of using the
at-home kit vs clinic-based sampling were assessed with individual questions.

We assessed COVID-related experiences among all survey participants by asking whether the
pandemic affected their economic situation, mental health, and physical well-being. Responses were
on a 3-point Likert scale (large effect, small effect, no effect). To assess the influence of the COVID-19
pandemic, participants who reported using the kit were asked whether the COVID pandemic influ-
enced their decision to participate in the trial. Those who indicated that the pandemic affected their
decision were asked, ‘In what way did the COVID-19 pandemic affect your participation in this trial?’
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After thoroughly reading the recorded responses, the responses were coded using a grounded theory
approach (Glaser and Strauss, 1999). Codes were then categorized into emerging themes.

Analysis

Descriptive statistics were used to summarize the data. Chi-square or Fisher's exact tests for inde-
pendence were conducted to assess the relationship between survey question responses and demo-
graphics. Fisher's exact test was used when more than 20% of cells had less than five participants,

and chi-square was used for all other comparisons All statistical analyses were conducted using Stata
IC 15.

Results

A total of 233 telephone surveys were completed by patients enrolled in the PRESTIS study between
August 2020 and September 2022. Most surveys (61.4%) were conducted in Spanish, and most partic-
ipants (69.5%) were Hispanic/Latino, with the largest proportion (39.5%) born in Mexico (Table 1).
Over 95% of participants who responded to the income and education questions had a total house-
hold income of less than $50,000, and 45.6% had less than a high school education, respectively.
Spanish-speaking participants had significantly lower education completion levels than English-
speaking participants (p=0.000).

Self-reported barriers

The most commonly reported barriers to cervical cancer screening were a Pap being uncomfortable
(67.8%) and the patient being uncomfortable with a male provider (63.1%). More Spanish-speaking
participants reported being uncomfortable with a male provider as a barrier (69.9%) (Table 2)
compared to English-speaking participants (52.2%, p=0.006) and Hispanic women were also signifi-
cantly more likely to report this barrier than Black and White women (67.3% vs 51.0% and 42.9%,
respectively, p=0.034). A similar pattern was seen among women who reported that getting a Pap
is embarrassing (52.4% overall). Significantly more Spanish-speaking and Hispanic participants said
that getting a Pap test is embarrassing compared to English-speaking and non-Hispanic participants
(66.4% of Spanish speakers vs 30% of English speakers, p=0.000; 61.7% of Hispanic women vs 25.5%
of Black, and 42.9% of White women, p=0.000). Participants with lower education were more likely
to report embarrassment as a barrier (56.3% of elementary or less, 59.1% of high school-, and 36.1%
of college-educated participants, p=0.021). Most women reported that getting a Pap test was not
expensive (68.5%), with significantly more Spanish- vsEnglish-speaking women saying that getting a
Pap is expensive (25.4% vs 12.2% for English-speaking participants, p=0.024). Most women reported
that getting a Pap is uncomfortable (67.8%), with a higher proportion of high school-educated partic-
ipants reporting this barrier than elementary- or college-educated participants (76.2% vs 64.1% and
67.8%, respectively, p=0.031).

Motivators to participate in self-sample HPV testing

Over half of the 153 participants who reported returning the self-sampling kit (65.7% of respondents)
found the self-sampling kit to be more convenient and less stressful compared to clinic-based cervical
cancer screening (both 55.6%), with no significant differences between groups (Table 3). No patients
found the self-sampling kit more embarrassing than the Pap test. While most participants found a Pap
more embarrassing than the self-sampling kit (69.3%), significantly more Spanish- vs English-speaking
participants found the Pap test more embarrassing than using a self-sampling kit (79.6% vs 53.3%,
p=0.001). Participants with elementary or less education were more likely to report that a Pap was
more embarrassing than high school- and college-educated participants (86.7% vs 65.2% and 55.0%,
respectively, p=0.005).

Among participants who reported returning the HPV self-sampling kit, over half (59.5%) reported
that the COVID-19 pandemic influenced their decision to participate in the HPV self-sampling trial
(Table 4). The most commonly reported reasons for why the pandemic influenced the patient's deci-
sion to participate fell into three main categories: fear of getting COVID (41.3%), difficulty getting
an appointment (21.7%), and having an easier time completing their screening at home (12%). Other
reasons included not having time to travel, caring for children, and having a disability that made
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Table 1. Participant characteristics among a subgroup of PRESTIS trial participants randomized to
receive a mailed self-sample kit for HPV testing who participated in a telephone survey between
August 2020 and September 2022 (n=233).

Participants were women, ages 30-65, who are patients in the Harris Health System (Harris County,
TX) safety net healthcare system. Source data file: ‘Table 1—source data 1'.

Patient characteristic M (SEM)
47.2 (0.62)
Age (years) N (%)
30-39 59 (25.3%)
40-49 78 (33.5%)
50-59 69 (29.6%)
60-65 27 (11.6%)
N (%)
Language of English 90 (38.6%)
Interview Spanish 143 (61.4%)
Hispanic 162 (69.5%)
Black/African American 51 (21.9%)
White 14 (6.0%)
Asian 3(1.3%)
Race/Ethnicity Other 3(1.3%)
Mexico 92 (39.5%)
United States 81 (34.8%)
Central America 48 (20.6%)
South America 4(1.7%)
Asia 2 (0.9%)
Europe 3(1.3%)
Other 2(0.9%)
Place of birth  Declined to answer 1(0.4%)
Total Spanish
(n=233) English (n=90) (n=143)
No formal schooling 4(1.7%) 0 (0%) 4(2.8%)
Some elementary 15 (6.4%) 0 (0%) 15 (10.5%)
Elementary 45 (19.3%) 3(3.3%) 42 (29.4%)
Some high school 41 (17.6%) 13 (14.4%) 28 (19.6%)
High school 64 (27.5%) 28 (31.1%) 36 (25.2%)
Some college/vocational school 33 (14.2%) 21 (23.3%) 12 (8.4%)
Education College/vocational school 28 (12.0%) 25 (27.8%) 3(2.1%)
completed* Declined to answer 3(1.3%) 0 (0%) 3(2.1%)

Table 1 continued on next page
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Table 1 continued

Patient characteristic M (SEM)
<$10,000 27 (11.6%) 16 (17.8%) 11(7.7%)
$10,000 - $19,999 47 (20.2%) 21 (23.3%) 26 (18.2%)
$20,000 - $29,999 29 (12.4%) 13 (14.4%) 16 (11.2%)
$30,000 - $39,999 19 (8.2%) 8 (8.9%) 11(7.7%)
$40,000 - $49,999 8 (3.4%) 4 (4.4%) 4 (2.8%)
Household >$50,000 6 (2.6%) 5(5.6%) 1(0,7%)
income Declined to answer 97 (41.6%) 23 (25.6%) 74 (51.7%)

"p=0,000 Comparison of English- vs Spanish-speaking participants.

The online version of this article includes the following source data for table 1:

Source data 1. Telephone survey participant characteristics.

attending the clinic difficult. No significant differences in reported reasons were found between
language groups.

COVID-related barriers

Most participants who returned the kit (78.5%) reported that the COVID-19 pandemic affected their
economic situation, 46.4% said it affected their mental health, and 39.2% said it affected their phys-
ical health (Table 4). Younger participants were more likely to report that the pandemic influenced
their decision to participate (82.1% among 30-39, 51.9% among 40-49, 52.4% among 50-59, and
50% among 60 and older, p=0.010). Younger participants were also more likely to report that the
pandemic had an economic effect on them than older participants (83.1% among 30-39, 83.4%
among 40-49, 75.4% among 50-59, and 63% among 60 and older, p=0.015). More Spanish-speaking
participants reported that COVID-19-related measures affected them economically (82.5%) compared
to English-speaking participants (72.2%), though the results were not statistically significant (p=0.052).
Conversely, significantly fewer Spanish-speaking participants reported that COVID-19 affected their
mental health (37.8%) compared to English-speaking participants (60%, p=0.01). Participants with
higher levels of education were more likely to report an effect on their mental health (42.2% among
elementary or less, 44.8% among high school and 52.5% among college-educated participants,
p=0.006). Most participants said the COVID-19 pandemic did not affect their physical health (60.5%),
with participants with higher education levels more likely to report an effect on physical health (35.9%
among elementary or less, 40% among high school and 41% among college-educated participants,
p=0.033).

Discussion

In our assessment of barriers to clinic-based screening during the COVID-19 pandemic, we found that
discomfort with the test and with male providers, as well as embarrassment, are important and prev-
alent barriers to screening among under-screened safety net health system patients. These barriers
were more prevalent among Hispanic women and those who completed the survey in Spanish. Our
results suggest that barriers experienced by under-screened women within a safety net healthcare
system may differ from those experienced by patients in other healthcare systems who have difficulty
accessing care due to financial reasons and other barriers (Fuzzell et al., 2021, Freeman, 2005; Akin-
lotan et al., 2017). Similar to other studies conducted in safety net healthcare systems, we found that
additional barriers beyond the access and financial barriers, including modesty concerns and discom-
fort, hinder participation in cervical cancer screening (Fuzzell et al., 2021; Akinlotan et al., 2017).
One study conducted in low-income settings, with differing patient demographics and not limited to
under-screened women, showed that cost was the most commonly-reported barrier (53.1%), and that
anxiety (38.7%), embarrassment (25.6%), the anticipation of pain (23.6%), and being seen by a male
physician (19.7%) were less important (Akinlotan et al., 2017). While this analysis reported similar
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barriers to this study, we found that less than a quarter of respondents reported that screening was
expensive, and over half reported embarrassment, anxiety, and being seen by a male provider were
barriers. This indicates the need to evaluate barriers within each environment to implement strategic
programs to increase screening.

The motivators for using an at-home HPV self-sampling kit appear to address key barriers to
cervical cancer screening found in our survey participants. Most who used the kit found it to be
less stressful, embarrassing, and more convenient than clinic-based screening. Significantly more
Spanish-speaking women and women with lower education completion found the at-home kits to
be less embarrassing than clinic-based screening, a barrier reported significantly more among those
groups of participants. Our findings suggest that self-sampling kits may address or circumvent some
of the key barriers reported by survey participants within a safety net health system, especially those
reported by Spanish-speaking women, and may help to address disparities in cervical cancer screening
adherence. Our findings are consistent with other studies in showing that self-sampling can address
barriers to clinic-based screening in various countries and health system settings (Herrington, 2022),
though ours appears to be the first to report results from US safety net health system under-screened
women.

Our results show that COVID-19 was a motivating factor for most respondents to participate in the
at-home self-sampling HPV trial and that many patients experienced additional barriers to care since
the beginning of the pandemic. The most common barriers included difficulty making appointments,
fear of getting COVID, and a broad response that screening was easier at home. While the survey
did not probe about this last response, many participants mentioned it in the context of competing
priorities amid the pandemic, such as childcare. These responses align with research indicating that
the burden of childcare and elder care has fallen disproportionately on women during the pandemic
(Byrd et al., 2007).

This study had certain limitations that should be considered when interpreting the results. Because
the study was conducted among women in a safety net system that cares for un- and under-insured
individuals, results may not be generalizable to women served by other types of health systems.
Similarly, the main analysis, while relevant to the safety net system in which the study was conducted,
may not apply to other healthcare systems, or to international audiences. Women in the community
and other healthcare settings often face significant structural barriers related to access to care due to
lack of insurance and/or cost. The prevalent barriers in our study most certainly reflect that financial
and insurance barriers are largely removed due to participants’ enroliment in the health system. Addi-
tionally, as mentioned, the closed-ended survey format did not allow us to probe into some of the
responses, particularly how the COVID-19 pandemic influenced the use of the kit. Nonetheless, this
study is unique in that it gives in-depth insight into the particular barriers experienced by safety net
patients during the COVID-19 pandemic. To our knowledge, this is the first analysis of cervical cancer
screening barriers among under-screened women in a safety net healthcare system in the COVID-19
era.

In conclusion, mailed at-home HPV self-sampling kits present an opportunity to reduce important
barriers to cervical cancer screening among women in a safety net healthcare system. Furthermore,
during the COVID-19 pandemic, these barriers may have been exacerbated by the economic, phys-
ical, and mental effects of the pandemic. Further research is needed to understand additional barriers
experienced by women during the COVID-19 pandemic and how these might be addressed with new
screening tools such as at-home HPV testing using self-sampling. Implementation of new screening
programs should address the specific barriers to clinic-based screening and motivators to self-sampling
experienced by their patient populations.
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