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Abstract
The COVID-19 pandemic posed a setback to health maintenance screenings worldwide. These delays have impacted
minorities and those of low socioeconomic status in the same way that disparities in cancer screenings have histori-
cally trended. Here, we evaluated the performance of a student-run free clinic in maintaining women up-to-date with
cancer screenings before, during, and after the pandemic in relation to national trends. We identified all women eligible
for screening mammography and cervical cancer screenings between 2018 and 2022 at the clinic (N=185). Adequate
adherence to screening was defined according to the American Cancer Society (ACS) recommendations for breast mam-
mography, and the United States Preventive Services Task Force (USPSTF) guidelines for cervical cancer screenings. For
cervical cancer screening, 166 female patients seen between 2018 and 2022 were eligible, and up-to-date proportions were
as follows: 81.3% in 2018; 90.9% in 2019; 83.3% in 2020; 93.3% in 2021; 93.8% in 2022. For breast surveillance, 143
women were eligible for screening mammography, and up-to-date proportions were as follows: 66.7% in 2018; 62.5%
in 2019; 91.7% in 2020; 73.1% in 2021; 84.1% in 2022. These proportions were higher than or near national averages.
In conclusion, adherence remained steady during the pandemic and was not subject to the declines seen nationally. Our
clinic represents an effective model for promoting women’s health maintenance and tempering the disparities seen among
women of low socioeconomic status.

Keywords Healthcare disparities - Cancer screening - Socioeconomic status - Mammography - Papanicolaou Test -
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to eligible females. In light of the pandemic milieu there
was a decrease in female health maintenance and screenings
nationally [1, 2]. We evaluated women’s cancer screening
rates at the BRIDGE clinic over 2018-2022 to discern the
impact of the pandemic on clinic performance.

While the overall incidence of invasive cervical car-
cinoma has declined from 10 per 100,000 females to 7.8
per 100,000 over the past twenty years [3], the disease
bears an overall mortality rate of approximately 55% [4].
Approximately 90% of human papilloma virus infections
self-resolve; however, 10% remain latent in the squamous
epithelium of the ectocervix, propagating epithelial dyspla-
sia that can progress to high-grade intraepithelial lesions and
eventually invasive carcinoma over decades [5], explaining
the high incidence of cervical cancer diagnosis in females
between 35 and 54 years old [6]. An approximate 70%
decrease in cervical cancer rates in the U.S. is attributed
to the implementation of cervical cancer screening in the
1960s [7]. The U.S. Preventative Services Task Force (USP-
STF) recommends that women 21-29 years old receive a
Pap test every three years, and females 30—65 years old
to receive either high-risk human papilloma virus (HPV)
testing or HPV plus cytology co-testing every five years,
with discontinuation after 65 years of age given adequate
prior screening [8]. While the national average for insured
females being up-to-date with cervical cancer screenings is
a propitious 79.3%, the proportion of up-to-date uninsured
females is 60.3% [9]. Racial and socioeconomic dispari-
ties also impact rates of cervical cancer screening [10, 11].
Incidentally, cervical cancer is found to be detected at later
stages and presents with poorer outcomes in those of lower
socioeconomic status or without insurance [12, 13].

Screening mammography implemented in 1976 has
contributed to a decline in breast cancer mortality [14].
However, breast cancer is still the most common cancer
in women and is the leading cause of premature mortality
[15]. In 2022, it is expected that 287,850 women will be
diagnosed with breast cancer, and 43,250 will die from the
disease [16]. The American Cancer Society (ACS) recom-
mends that women of average risk for breast cancer aged
40-44 have the opportunity to receive a yearly mammo-
gram; women between 45 and 54 receive a yearly mam-
mogram, and women older than 55 years old receive a
mammogram every 2 years [15]. However, screening mam-
mography is less likely to occur in women of low income,
without insurance, and of ethnic minorities [17]. Here, we
evaluated our program to gauge the performance of cervical
and breast cancer screening efforts at the student-run free
clinic in comparison to national trends from 2018 to 2022.

@ Springer

Methods

A quality performance review was conducted to assess the
screening status of all women aged 21-75 years seen at the
BRIDGE clinic between January 9th, 2018 and May 17th,
2022 (N=185). The study was completed by clinic student
directors.

Up-to-date (UTD) cervical cancer screening was defined
according to the 2018 USPSTF guidelines: females 21-29
years receive a Pap test every 3 years; females 3065 years
can receive either high-risk HPV testing or HPV plus cytol-
ogy co-testing every 5 years, and discontinuation of screen-
ing can occur after 65 years of age given adequate prior
screening [8].

UTD breast cancer screening was defined according to
the 2015 ACS guidelines [15, 18]. The clinic adheres to
these guidelines for women at average risk of breast cancer:
mammography is offered to women 40-44 years old; mam-
mography is completed yearly for women 45-54 years old,
and mammography can be performed biennially for women
55-75 years old. Simple proportions of demographic char-
acteristics and screening were calculated using SPSS.

Results

185 women between the ages of 21 and 75 years old were
seen at the BRIDGE clinic between January 9th, 2018 and
May 17th, 2022.

Cervical Cancer Screening

166 female BRIDGE patients seen between 2018 and 2022
were eligible for cervical cancer screening according to the
2018 USPSTF guidelines (Table 1). The median age of these
women was 48 years old. Of patients with documented pre-
ferred languages, 84% were Spanish speaking only. Most
patients (73.5%) identified as Hispanic or Latino. Of patients
with documented methods of cervical cancer screening for
the prior screening event, the majority (73%) received co-
testing, comprised of Pap smear cytology plus high-risk
HPV screening. 94% of patients had screenings performed
at BRIDGE Clinic, with the remaining performed at other
sites. One patient was HIV positive. Five screenings bore
atypical squamous cells. Of these, each had appropriate
follow-up pap or colposcopy, and one yielded a result of
grade 3 carcinoma in situ (CIN3), which was referred to a
collaborating cancer center for follow-up care.

Overall, 92% of eligible women were UTD on screenings
between 2018 and 2022. Those who were not were either
no-shows to gynecology appointments, had not made gyne-
cological appointments, or refused gynecological care. In
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Table 1 Baseline characteristics of women eligible for cervical cancer
screening from 2018-2022

Characteristics N (%) Up-to-date  Not Unknown

for cervi- up-to-date

cal cancer

screenings

Age group

21-30 15(9%) 14(93.3%) 0(0%) 1 (6.7%)

31-40 27 27 (100%) 0 (0%) 0 (0%)
(16.3%)

41-50 52 48 (92.3%) 4 (7.7%) 0 (0%)
(31.3%)

51-65 72 63 (87.5%) 9 (12.5%) 0 (0%)
(43.4%)

Ethnicity

Hispanic or 122 116 (95.1%) 5 (4.1%) 1 (0.8%)

Latino (73.5%)

Not Hispanic 2 (1.2%) 2 (100%) 0 (0%) 0 (0%)

or Latino

Unspecified 42 34 (81%) 8 (19%) 0 (0%)
(25.3%)

Language

English 18 14 (77.8%) 3 (16.7%) 1 (5.6%)
(10.8%)

Spanish 98 (59%) 93 (94.9%) 5(5.1%) 0 (0%)

Unknown 50 45 (90%) 5 (10%) 0 (0%)
(30.1%)

Year

2018 16 (9.6%) 13 (81.3%) 3 (18.8%) 0 (0%)

2019 11 (6.6%) 10(90.9%) 0 (0%) 1(9.1%)

2020 12 (7.2%) 10(83.3%) 2 (16.7%) 0 (0%)

2021 30 28 (93.3%) 2 (6.7%) 0 (0%)
(18.1%)

2022 97 91 (93.8%) 6(6.2%) 0 (0%)
(58.4%)

Total 166 152 (91.6%) 13 (7.8%) 1 (0.6%)

2018, 81.3% were UTD; in 2019, 90.9% of eligible female
patients seen were UTD; in 2020, 83.3% were UTD; in
2021, 93.3% were UTD; in 2022, 93.8% were UTD (Fig. 1).

Breast Cancer Screening

143 women seen between 2018 and 2022 met criteria for
breast cancer screening according to the ACS guidelines
(Table 2). The median age was 53 years old; 16.1% were
within the 40-44 age range, 41.3% were between 45 and 54
years old, and 42.7% were between 55 and 75 years old. Of
the women for whom a language preference was indicated,
87% were Spanish speaking only. The majority (83.2%) of
mammograms were performed at Moffitt Cancer Center. Of
eligible women, 13.3% had a known family history of breast
cancer.

Overall, 79.7% of eligible women were UTD with mam-
mography between 2018 and 2022. Abnormal scans were
followed with appropriate biopsy or other imaging. In 2018,

66.7% of the 15 eligible women were UTD, with all scans
revealing benign findings (BIRADSI or 2). In 2019, 62.5%
of the 8 eligible women seen were UTD. One scan returned
BIRADS4, but biopsy revealed benign fibro-adenomatous
changes. In 2020, 91.7% of the 12 eligible women seen
were UTD, with all prior scans returning benign findings. In
2021, 73.1% of the 26 eligible seen were UTD with scans
revealing benign findings. In 2022, 84.1% of the 82 eligible
women seen were UTD, with investigations in a 62-year-old
female revealing ductal carcinoma in situ (Fig. 1).

By age group, 73.9% of the 23 females within the
40-44-year-old range were UTD with breast cancer screen-
ing according to ACS guidelines. 74.6% of the 59 women
45-54 years old were UTD with annual mammograms, and
86.9% of the 61 women 55-75 years old were UTD with
biennial mammograms.

Discussion

Women’s health maintenance screenings are an essen-
tial driver of the lower rates of breast and cervical cancer
seen in recent decades [7, 14]. A consequence of the lower
screening rates seen in those of disadvantaged socioeco-
nomic backgrounds [11, 17] is greater mortality in such
populations from these cancers [12, 13, 19, 20]. Free clinics
providing these services can intervene to rectify this ineq-
uity. We demonstrated how the BRIDGE clinic was able to
maintain adequate screenings before, during, and after the
COVID-19 pandemic at proportions that exceeded national
averages. In 2018, of all women eligible for pap smears in
the United States, the rate of those with updated screenings
was 68.1% [9] and this was slightly lower for women living
below the 200% poverty line, of which 64.1% were UTD
with screenings [9]. The BRIDGE clinic surpassed this
national average in 2018, reaching 81.3% of women UTD
with cervical cancer screening. The proportion of women
updated with screening mammography also superseded
national averages in 2018 [21]. In 2019, nationally, 73.5%
of women were UTD with cervical cancer screenings, and
again this was slightly lower for women below 200% pov-
erty line at 64.2% [22], while the BRIDGE clinic reached
90.9% adherence for cervical cancer screenings. Breast can-
cer screenings at BRIDGE in 2019 were 62.5%, similar to
the national averages of individuals below the 200% pov-
erty level at 68.3% [23].

While national data is not yet available for cervical and
breast cancer screenings in 2020, regional studies report
declines in screenings, and deficits have been documented
in all types of cancer screenings [2]. A retrospective study of
changes in cervical cancer screening rates among 1.5 mil-
lion women in the Kaiser Permanente Southern California
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Fig. 1 Overall adherence to women’s health screenings at BRIDGE between 2018-2022

Table 2 Baseline characteristics of women eligible for breast cancer
screening mammography from 2018-2022

Characteris- N Up-to-date Not

tics for screening up-to-date
mammography

Age

40-44 23 (16.1%) 17(73.9%)  6(26.1%)
45-54 59 (41.3%) 44 (74.6%) 15 (25.4%)
55+ 61 (42.7%) 53 (86.9%) 8 (13.11%)
Ethnicity

Hispanic or Latino 100 (70%) 83 (83%) 17 (17%)
Not Hispanic or Latino 1 (0.7%) 1 (100%) 0 (0%)
Unspecified 42 (29.4%) 30(71.4%) 12 (28.6%)
Language

English 13 (9.1%) 12 (92.3%) 1 (7.7%)
Spanish 88 (61.5%) 70 (79.5%) 18 20.5%)
Unknown 42 (29.4%) 32 (76.2%) 10 (23.8%)
Year

2018 15 (10.5%) 10(66.7%)  5(33.3%)
2019 8 (5.6%) 5(62.5%) 3 (37.5%)
2020 12 (8.4%) 11 (91.7%) 1(8.3%)
2021 26 (18.2%) 19(73.1%)  7(26.9%)
2022 82 (57.3%) 69 (84.1%) 13 (15.9%)
Total 143 114 (79.7%) 29 (20.3%)

Network before, during, and after stay-at-home orders were
instituted during 2020 revealed a 78% decrease in cervi-
cal cancer screenings for women between 21 and 29 years
old, and 82% decrease in rates for women 3065 years old
[24]. Furthermore, the CDC’s National Breast and Cervical
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Cancer Early Detection Program saw an 87% decrease in the
number of mammograms performed during 2020 compared
to averages in the preceding five years [25]. A global meta-
analysis published during 2021 containing data on screen-
ing for breast and cervical cancer found significant declines
in screening incidences when comparing rates before and
during the pandemic [26]. Despite these national trends,
BRIDGE has continued to show maintenance of high levels
of completed screenings.

We expect that BRIDGE will continue to surpass
national averages due to the diligent health maintenance
efforts and monthly gynecological-focused clinic nights.
The propitious screening rates at the BRIDGE clinic dur-
ing the pandemic may be a composite of multiple factors.
The student-run free clinic closed for only three months
between March 2020 and June 2020, and monthly gyne-
cology clinic nights resumed upon re-opening, in addition
to the regular schedule of two to three gynecology patients
seen by the volunteer gynecologist each week. Furthermore,
efforts by the volunteer gynecologist at BRIDGE ensured
that before and after the pandemic, patients were caught up
with screenings. The practice of performing co-test cytol-
ogy and high-risk HPV for patients over 30 years old may
also contribute to the auspicious screening retention due to
the 5-year screening interval that confers some flexibility
to changes in schedule, whereas screening at more frequent
intervals would be significantly impacted by clinic closures.
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Future Directions

The 2020 update from the American Cancer Society regard-
ing cervical cancer screening recommended HPV test-
ing alone as the method of screening starting at 25 years
old, every five years [27]. This is based on data showing
improved sensitivity and negative predictive value of HPV
testing compared to cytology alone [28, 29]. Adopting this
screening method may be a way to decrease the number of
tests and appointments, identify which patients need more
frequent follow-ups, and ensure longer-term protection after
negative tests. Self-sampling for HPV positivity has been
seen as an accurate collection method and may be an alter-
native way to mitigate barriers to cervical cancer screening
[30, 31].

A nationwide survey published in 2020 investigated
the factors associated with cervical cancer screenings and
revealed that having an income under $30,000, a low level
of knowledge of HPV, and lack of insurance were signifi-
cant barriers to screening [32]. Racial disparities were also
seen, as white women were 2.39 times as likely to obtain
screenings than black women. Socioeconomic disparities
in breast cancer screenings are also seen, with factors such
as lack of access or insurance, transportation, and delays
from the COVID-19 pandemic all contributing to a lower
likelihood of screening mammography receipt [33, 34] as
well as a disproportionate impact of breast cancer incidence
and mortality in minorities [35, 36]. Free clinics meet these
needs and intervene to temper disparities, increase access,
and educate patients on the importance of screening. Addi-
tionally, given the possibility of future shifts to HPV-based
testing alone, education will be important in reducing the
stigma of screening and increasing acceptance [37] as this
method has greater long-term protection and fewer visits for
individuals with negative results [27].

Conclusions

Despite national trends showing screening deficits during
the pandemic, the BRIDGE clinic has continued to maintain
high levels of screenings. Efforts to understand and identify
the barriers to women’s cancer screenings will continue.
While student-run free clinics can ameliorate the disparity
seen in women of low incomes without insurance for cervi-
cal cancer, it is also important to incorporate education on
HPV and the necessity of screenings to ensure that these
women will take advantage of gynecological services. Simi-
larly, for screening mammography, efforts should focus on
educating patients on the necessity of receiving screenings,
individually working with patients and social work services
to mediate logistic barriers, and vigilance on the part of

clinics to identify patients whose screenings have lapsed to
rebound from pandemic-era delays and equilibrate out of
inequities in women'’s health maintenance.
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