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Simple Summary: The outbreak of the coronavirus disease 2019 (COVID-19) is a major challenge
for healthcare systems and impedes cancer screening programs worldwide. However, no research
has been performed that analyzes the effects of the COVID-19 pandemic on the newly implemented
German Cervical Cancer Screening (CCS) program. Here, we showed a severe clinically relevant
decrease of patients receiving CCS in Germany between the pre-pandemic time period of 2018-2019
and the pandemic years of 2020-2021. Given that this sudden drop in number of CCS per practice is
unlikely, our data suggest a dramatic number of underdiagnosed cervical precancer lesions that may
lead to increased cervical cancer burden in the future.

Abstract: Purpose: the aim of this cross-sectional study was to analyze the impact of the COVID-19
pandemic on Cervical Cancer Screening (CCS) in gynecological practices in Germany. Methods: The
basis of the analysis was the Uniform Evaluation Standard (EBM) of the Statutory Health Insurance
Scheme. This cross-sectional study included all women aged >20 years with at least one CCS (clinical
and cytological examination) in 223 gynecological practices in Germany during the period 2018-2021.
The number of patients with CCS per practice was shown for each year. The average number of
patients per year was compared between the pre-pandemic time period (2018, 2019) and the pandemic
time period (2020, 2021) using Wilcoxon tests. Analyses were conducted separately for clinical
investigations and cytological investigations and were also stratified by age group (20-34, 35-50,
>50 years). Results: CCS in gynecological practices significantly decreased in Germany between the
pre-pandemic time period of 2018-2019 and the pandemic years of 2020-2021. This decrease was
observed in all age groups but was stronger in women aged 20-34 (—25.6%) and weaker in women
aged >50 (—15.2%). Conclusions: We found a statistically and clinically relevant decrease of patients
receiving CCS in gynecological practices in Germany. This finding is even more exceptional because
the new screening algorithm with direct invitations for each patient started in 2020 and was supposed
to lead to a higher number of patients in its first years. However, the observed decline in the detection
of cervical precancer lesions may lead to increased cervical cancer burden. Risk-based screening
strategies and further measures are necessary to adapt to the ongoing COVID-19 pandemic and return
to pre-pandemic CCS numbers.

Keywords: COVID-19 pandemic; cervical cancer; screening; gynecological practices; Germany

1. Introduction

Cervical cancer (CC) is the fourth most common cancer diagnosed in women world-
wide, with approximately 604,000 new cases and 342,000 deaths in 2020, and affects pri-
marily middle-aged women in low- and middle-income countries [1,2]. In Germany, the
incidence and mortality rates of CC decreased dramatically following the establishment
of a cervical cancer screening (CCS) program in 1971, which included annual cytological
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screenings (Pap smear) and clinical examinations (vaginal examination using a speculum,
palpation of lymph nodes, etc.) as an offer from the Statutory Health Insurance Compa-
nies [3,4]. However, the incidence rate for CC (9.3 per 100,000 women), the mortality rate
(2.6 per 100,000 women), and the CCS participation rate (between 44.3 and 56.9% in 2003)
have nearly stagnated in recent years [5,6]. Based on these issues, the Federal Joint Com-
mittee (G-BA) decided in 2016 to modify the opportunistic CCS program and implemented
an organized population-based call-recall CCS program (beginning on 1 January 2020)
with two new age-dependent screening algorithms to further improve the quality of CCS
in Germany. While annual cytological screening and clinical examinations for women
between 20 and 34 years would be continued, women older than 35 years would receive
co-testing with cytology and an HPV test every three years [7-9]. Since the high-risk hu-
man papillomavirus (HPV) is known to cause cervical cancer in a multistage development
initially confined to the cervical epithelium, early detection of precancerous cervical lesions
(CIN) is critical for effective treatment and good prognosis [10-12]. Therefore, women who
are never screened or who have an inadequate screening history have a higher risk for CC
and are diagnosed in more advanced tumor stages with a worse prognosis [13,14].

In light of this issue, the COVID-19 pandemic has presented a major challenge for
healthcare systems worldwide to ensure the care of COVID-19-infected patients while
maintaining essential health services [15,16]. At the beginning of 2020, the German govern-
ment decided to take drastic measures to reduce the number of COVID-19 infections. As a
result, elective operations and non-urgent clinical visits were postponed, and a national
wide lockdown was imposed to increase intensive care capacities [17]. The World Health
Organization (WHO) conducted a rapid assessment survey of service delivery for non-
communicable diseases (NCDs) during the COVID-19 pandemic among 194 ministries of
health. This survey discovered that postponements of national cancer screening programs
(e.g., for breast and cervical cancer) occurred in more than 50% of all responding states, as
well as growing evidence that disruptions of cancer screening programs would result in a
strong increase of advanced cancer diagnoses and deaths in the future [18-20]. A recently
published systematic review and meta-analysis of 39 publications analyzed the impact
of COVID-19 on cancer screening worldwide and found an overall decrease of —51.8%
(95% CI, —64.7% to —38.9%) for cervical cancer screening rates during the pandemic period
compared with pre-pandemic levels [21].

However, to the best of our knowledge, no research has been performed that analyzes
the effects of the COVID-19 pandemic on the newly implemented German CCS program. To
bridge this gap, we aimed to analyze the number of women who received CCS per practice
between 2020-2021 (pandemic period) and 2018-2019 (pre-pandemic period), using data
from 223 gynecological practices in Germany in this cross-sectional study.

2. Materials and Methods
2.1. Database

This study used data from the Disease Analyzer database (IQVIA), which contains
drug prescriptions, demographic data, and diagnoses anonymously obtained directly from
computer systems used in general and specialized practices. The encoded data were trans-
mitted to IQVIA every month. The DA database has been described in detail elsewhere [22].
The quality of the data is assessed regularly by IQVIA based on various criteria (e.g., com-
pleteness of documentation and linkage between diagnoses and prescriptions). Practices
included in the Disease Analyzer database are selected based on several criteria, such as
age of physician, specialty group, community size category, and German federal state.
Previously, the panel of German practices included in the DA database has been shown to
be representative for all general and specialized practices in Germany [22].

2.2. Study Population

The basis of the analysis was the Uniform Evaluation Standard of the Statutory Health
Insurance Scheme (Einheitlicher Bewertungsmafistab, EBM). The EBM contains different



Cancers 2022, 14,

4820

30f7

Patients per practice

1000
900
800
700
600
500
400
300
200
100

603
594 562
482 498
409

services for cervical cancer screening that can be billed (fee schedule positions, GOP) by
gynecologists: clinical examination (GOP: 01730 in 2018-2019 and 01760 and 01761 in
2020-2021) and cytological examination (GOP: 01731 in 2018-2019 and 01763 in 2020-2021).

This cross-sectional study included all women aged >20 years with at least one cervical
cancer screening (clinical and cytological examination) in 223 gynecological practices in
Germany in the years 2018, 2019, 2020, and 2021. Only practices continuously delivering
data between January 2018 and December 2021 were included.

2.3. Statistical Analyses

The number of patients with cervical cancer screenings per practice was shown for
each year. Finally, the average number of patients per year was compared between the
pre-pandemic time period (2018, 2019) and the pandemic time period (2020, 2021) us-
ing Wilcoxon tests. Analyses were conducted separately for clinical investigations and
cytological investigations and were also stratified by age group 20-34, 35-50, >50 years.
p-values < 0.05 were considered statistically significant. Analyses were performed using
SAS 9.4 (SAS Institute, Cary, CA, USA).

3. Results
3.1. Decreased Number of Women with Cervical Cancer Screening per Practice

In total, 665,917 patients had at least one visit with one of the 223 gynecological
practices in 2018, 672,640 in 2019, 658,732 in 2020, and 730,951 in 2021. The number of
women per practice with one cervical cancer screening in 2018-2021 is shown in Figure 1.
After a small increase in 2019, the numbers strongly decreased in 2020 and in 2021 from 603
in 2019 to 482 in 2020 and 409 in 2021 in the age group 20-34 years, from 651 in 2019 to 562
in 2020 and 498 in 2021 in the age group 35-50, and from 917 in 2019 to 782 in 2020 and 732
in 2021 in the age group >50.

mYear 2018 mYear 2019 mYear 2020 = Year 2021

917
867

732
651 661

20-34 35-50 >50
Age of patients

Figure 1. Number of women with cervical cancer screening per practice in Germany in the time
period 2018-2021.

3.2. Age-Stratified Differences in the Number of Women with Cervical Cancer Screening
per Practice

The overall difference in the average number of women newly diagnosed with cervical
cancer screening per practice is displayed in Table 1. We observed a significant decrease in
cervical cancer screenings between 2018-2019 and 2020-2021. This decrease was observed
in all age groups but was stronger in women aged 20-34 (—25.6%) and weaker in women
aged >50 (—15.2%).
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Table 1. Age-stratified differences in the number of women with cervical cancer screening per practice
in Germany between 2020-2021 and 2018-2019.

2018, 2019 2020, 2021
Examination Age Group Mean Number of Mean Number of Difference p-Value
Women per Year Women per Year
Cervical cancer Total 2147 (1509) 1732 (1308) ~19.3% <0.001
screenmg
Cervical cancer 20-34 599 (468) 445 (389) ~25.6% <0.001
Screenmg
Cervical cancer 35-50 656 (474) 530 (412) ~19.2% <0.001
screemng
Cervical cancer >50 892 (648) 757 (566) —15.2% <0.001
screenmg
Clinical Total 2051 (1263) 1687 (1204) ~17.8% <0.001
examination
Clinical 20-34 575 (416) 431 (353) ~25.0% <0.001
examination
Clinical 35-50 627 (411) 518 (390) ~17.5% <0.001
examination
Clinical >50 849 (527) 738 (523) ~13.1% <0.001
examination
Cytological Total 236 (1134) 101 (644) ~57.3% 0.003
examination
Cytological 20-34 62 (298) 32 (213) —47.5% 0.003
examination
Cytological 35-50 70 (333) 28 (176) ~59.3% 0.001
examination
Cytological >50 104 (508) 40 (258) —61.8% 0.010
examination

Data are means (standard deviation); p-values were obtained using Wilcoxon tests.

In terms of type of examination, the strongest decrease was found for cytological
examination (—57.3%), where the decrease was stronger in women aged >50 (—61.8%)
than in women aged 20-34 years (—47.5%). For clinical examination, the decrease was
—17.8% and stronger in women aged 20-34 (—25.0%) than in women >50 years (—13,1%).
All changes were statistically significant.

4. Discussion

In this study, we showed a strong decrease in women who received CCS per practice
between 2020-2021 (pandemic period) and 2018-2019 (pre-pandemic period) for all age
groups using data from 223 gynecological practices in Germany. In particular, the new
German CCS algorithm recommends an annual Pap smear for women aged 20-35, while
the co-testing interval was extended to 3 years for women aged older than 35 years. Of note
is that the decrease in CCS per practice was much stronger in women aged 20-35 (—25.6%)
compared with women aged >35 (—19.2%), pinpointing the profound negative impact of the
COVID-19 pandemic on CCS rather than the consequences of the new screening algorithm.
The significant decline in CCS rates is also in line with recent publications from the Unites
States and Europe [23,24], with several reasons for this widespread negative effect of
the COVID-19 pandemic on CCS programs being mentioned in the current literature.
For example, stay-at-home orders from governments in response to waves of COVID-19
infections and hospitalizations, the postponement of non-urgent clinical visits to increase
intensive care capacities, and patients’ fear of visiting medical facilities are major reasons for
reduced screening services. The COVID-19 pandemic has also indirectly impeded screening
capacities due to the lack of staff and pandemic-related supply shortages of consumables
and reagents (e.g., for HPV PCR), leading to reduced laboratory testing volumes and
capacities [10]. Notably, the suspension of cervical cancer screening programs hit those
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populations hardest, where cancer screening rates were the lowest to begin with [25,26].
This finding mainly applies to patients with low socioeconomic status and minorities,
who thus have lower CCS participation rates and higher cancer incidence and rates of
cancer-related deaths [26]. As a result, the ongoing COVID-19 pandemic has exacerbated
these determinants on screening coverage, and vulnerable groups in our community are
now faced with additional challenges to protect themselves against the coronavirus while
also dealing with low income and impending unemployment [25]. In light of this issue,
improving the resilience and equity of CCS in terms of the ongoing COVID-19 pandemic
is an urgent goal. Recently, a plethora of opportunities, such as HPV-based screening
with self-sampling, risk-based screening, and the use of telehealth, have been intensively
discussed in the literature to improve access to CCS. The advantage of HPV testing alone
is that it can be performed with samples collected by patients at home, thus reducing
patient—provider contact, while large meta-analyses revealed that HPV-PCR from self-
collected samples has the same accuracy as clinician-collected samples [27]. In particular,
patients with negative HPV screens can safely delay CCS visits for some time. In the
risk-based screening and management approach, patients are managed based on their
screening results, with diagnosis and treatment being accelerated for high-risk patients and
unnecessary diagnostic procedures being decreased for low-risk patients [28]. Both of the
previously described measures can be supported via telehealth to manage self-collection
of HPV samples. Finally, telehealth increases access to specialty consultation and, as a
further benefit, screening results can be also discussed in virtual visits without the risk of
COVID-19 exposure [29,30].

However, additional longitudinal research studies are needed to analyze the conse-
quences of COVID-19-related suspension on the newly organized German CCS program
with regard to screening factors such as women’s age and socioeconomic status, preferably
using incidence rates for cervical precancer lesions and cervical cancer as primary outcomes.

Strengths and Limitations

Our cross-sectional study has several strengths. The Disease Analyzer (DA) is a large
German outpatient database that contains data from more than 200 gynecological practices.
Furthermore, this study is the first large nationwide study to identify the severe impact of
the COVID-19 pandemic on cervical cancer screening in outpatients treated in gynecological
practices in Germany.

However, the study results should be interpreted in light of several limitations. The
DA does not contain information on external confounding factors (e.g., alcohol, tobacco
consumption, socioeconomic status), and no further patient information (e.g., HPV status,
anamnestic data) is available. Second, changes in the German CCS program since 2020 were
accompanied by new EBM numbers, therefore data for HPV tests and co-testing (cytology
and HPV test) before 2020 were not available for this study. Third, results regarding
Pap smears were lacking, and no indications for cytological and clinical examination
were available.

5. Conclusions

In our study, we observed a dramatic decrease in cervical cancer screenings for women
of all ages who were treated in gynecological practices in Germany between the pre-
pandemic time period of 2018-2019 and the pandemic years of 2020-2022. The severe
impact of the COVID-19 pandemic on CCS may lead to increased cervical cancer burden in
the future if CCS programs do not resolve backlogs with efficient and equitable recovery
strategies. Finally, far-reaching measures are necessary to establish a more resilient CCS-
program to anticipate possible disruptions in the future.



Cancers 2022, 14, 4820 60f7

Author Contributions: N.G. managed the literature searches, wrote the first draft of the manuscript,
and corrected the manuscript. K.K. performed the data analyses, contributed to the design of the
study, and corrected the manuscript. M.K. and S.G. contributed to the design of the study and
corrected the manuscript. M.F. corrected the manuscript. All authors have read and agreed to the
published version of the manuscript.

Funding: NG was funded by the Stiftung P. E. Kempkes (Grant Number 01/2021) and supported by
a Research Grant of the University Medical Center Giessen and Marburg (UKGM, Grant Number
03/2022 MR). NG was also supported by the Clinician Scientist program (SUCCESS-program) of
Philipps-University and University Hospital Giessen and Marburg (UKGM). Open access funding
provided by the Open Access Publishing Fund of Philipps-Universitdat Marburg with support of the
Deutsche Forschungsgemeinschaft (DFG, German Research Foundation).

Institutional Review Board Statement: The database used for this study includes only anonymized
data in compliance with the provisions set forth in the applicable data protection laws. German
law allows the use of anonymous electronic medical records for research purposes under certain
conditions. In accordance with this legislation, it is not necessary to obtain informed consent from
patients or approval from a medical ethics committee for this type of observational study that contains
no directly identifiable data. Since all patients were only queried as aggregates and no protected
health information was available for queries, no institutional review board approval was required for
the use of this database or the completion of this study.

Informed Consent Statement: Not applicable.
Data Availability Statement: Anonymized raw data are available upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

Sung, H.; Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer |. Clin. 2021, 71, 209-249. [CrossRef]
[PubMed]

Arbyn, M.; Weiderpass, E.; Bruni, L.; de Sanjose, S.; Saraiya, M.; Ferlay, J.; Bray, F. Estimates of incidence and mortality of cervical
cancer in 2018: A worldwide analysis. Lancet Glob. Health 2020, 8, e191-203. [CrossRef]

Bujan Rivera, |.; Klug, S.J. Gebarmutterhalskrebsscreening in Deutschland. Bundesgesundheitsblatt—Gesundh.—Gesundh. 2018, 61,
1528-1535. [CrossRef] [PubMed]

Barnes, B.; Kraywinkel, K.; Nowossadeck, E.; Schonfeld, I.; Starker, A.; Wienecke, A.; Wolf, U. Bericht zum Krebsgeschehen in
Deutschland 2016; Robert Koch-Institut: Berlin, Germany, 2016. [CrossRef]

Siebert, U.; Sroczynski, G.; Hillemanns, P.; Engel, J.; Stabenow, R.; Stegmaier, C.; Voigt, K.; Gibis, B.; Holzel, D.; Goldie, S.J. The
German cervical cancer screening model: Development and validation of a decision-analytic model for cervical cancer screening
in Germany. Eur. |. Public Health 2006, 16, 185-192. [CrossRef] [PubMed]

Geyer, S.; Jaunzeme, J.; Hillemanns, P. Cervical cancer screening in Germany: Group-specific participation rates in the state
of Niedersachsen (Lower Saxony). A study with health insurance data. Arch. Gynecol. Obstet. 2015, 291, 623—629. [CrossRef]
[PubMed]

Hrgovic, Z.; Fures, R.; Jaska, S. Implementation of the Program for Early Detection of Cervical Cancer in the Federal Republic of
Germany. Mater. SocioMed. 2020, 32, 62—65. [CrossRef] [PubMed]

Ronco, G.; Dillner, J.; Elfstrom, KM.; Tunesi, S.; Snijders, PJ.; Arbyn, M.; Kitchener, H.; Segnan, N.; Gilham, C,;
Giorgi-Rossi, P; et al. Efficacy of HPV-based screening for prevention of invasive cervical cancer: Follow-up of four Eu-
ropean randomised controlled trials. Lancet 2014, 383, 524-532. [CrossRef]

Gage, J.C.; Schiffman, M.; Katki, H.A.; Castle, PE.; Fetterman, B.; Wentzensen, N.; Poitras, N.E.; Lorey, T.; Cheung, L.C.; Kinney,
W.K. Reassurance against future risk of precancer and cancer conferred by a negative human papillomavirus test. J. Natl. Cancer
Inst. 2014, 106, dju153. [CrossRef]

Lozar, T.; Nagvekar, R.; Rohrer, C.; Dube Mandishora, R.S.; Ivanus, U.; Fitzpatrick, M.B. Cervical Cancer Screening Postpandemic:
Self-Sampling Opportunities to Accelerate the Elimination of Cervical Cancer. Int. |. Womens Health 2021, 13, 841-859. [CrossRef]
Chan, C.K,; Aimagambetova, G.; Ukybassova, T.; Kongrtay, K.; Azizan, A. Human Papillomavirus Infection and Cervical Cancer:
Epidemiology, Screening, and Vaccination-Review of Current Perspectives. . Oncol. 2019, 2019, 3257939. [CrossRef]

Bos, A.B.; Rebolj, M.; Habbema, J.D.; van Ballegooijen, M. Nonattendance is still the main limitation for the effectiveness of
screening for cervical cancer in the Netherlands. Int. ]. Cancer 2006, 119, 2372-2375. [CrossRef] [PubMed]

Andrae, B.; Kemetli, L.; Sparen, P.; Silfverdal, L.; Strander, B.; Ryd, W.; Dillner, J.; Tornberg, S. Screening-preventable cervical
cancer risks: Evidence from a nationwide audit in Sweden. J. Natl. Cancer Inst. 2008, 100, 622-629. [CrossRef] [PubMed]


http://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
http://doi.org/10.1016/S2214-109X(19)30482-6
http://doi.org/10.1007/s00103-018-2835-7
http://www.ncbi.nlm.nih.gov/pubmed/30397722
http://doi.org/10.17886/rkipubl-2016-014
http://doi.org/10.1093/eurpub/cki163
http://www.ncbi.nlm.nih.gov/pubmed/16469759
http://doi.org/10.1007/s00404-014-3421-3
http://www.ncbi.nlm.nih.gov/pubmed/25138124
http://doi.org/10.5455/msm.2020.32.62-65
http://www.ncbi.nlm.nih.gov/pubmed/32410894
http://doi.org/10.1016/S0140-6736(13)62218-7
http://doi.org/10.1093/jnci/dju153
http://doi.org/10.2147/IJWH.S288376
http://doi.org/10.1155/2019/3257939
http://doi.org/10.1002/ijc.22114
http://www.ncbi.nlm.nih.gov/pubmed/16858676
http://doi.org/10.1093/jnci/djn099
http://www.ncbi.nlm.nih.gov/pubmed/18445828

Cancers 2022, 14, 4820 70f7

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Spayne, J.; Ackerman, L; Milosevic, M.; Seidenfeld, A.; Covens, A ; Paszat, L. Invasive cervical cancer: A failure of screening. Eur.
J. Public Health 2008, 18, 162-165. [CrossRef] [PubMed]

Arsenault, C.; Gage, A.; Kim, M.K,; Kapoor, N.R.; Akweongo, P.; Amponsah, F; Aryal, A.; Asai, D.; Awoonor-Williams, J.K,;
Ayele, W.,; et al. COVID-19 and resilience of healthcare systems in ten countries. Nat. Med. 2022, 28, 1314-1324. [CrossRef] [PubMed]
Haldane, V.; De Foo, C.; Abdalla, S.M.; Jung, A.S.; Tan, M.; Wu, S.; Chua, A.; Verma, M.; Shrestha, P; Singh, S.; et al. Health systems
resilience in managing the COVID-19 pandemic: Lessons from 28 countries. Nat. Med. 2021, 27, 964-980. [CrossRef] [PubMed]
Jacob, L.; Loosen, S.H.; Kalder, M.; Luedde, T.; Roderburg, C.; Kostev, K. Impact of the COVID-19 Pandemic on Cancer Diagnoses
in General and Specialized Practices in Germany. Cancers 2021, 13, 408. [CrossRef]

Castanon, A.; Rebolj, M.; Burger, E.A.; de Kok, I.; Smith, M.A.; Hanley, S.J.B.; Carozzi, EM.; Peacock, S.; O’Mahony, ].F. Cervical
screening during the COVID-19 pandemic: Optimising recovery strategies. Lancet Public Health 2021, 6, €522-e527. [CrossRef]
Yong, ].H.; Mainprize, ].G.; Yaffe, M.].; Ruan, Y.; Poirier, A.E.; Coldman, A.; Nadeau, C.; Iragorri, N.; Hilsden, R.J.; Brenner, D.R.
The impact of episodic screening interruption: COVID-19 and population-based cancer screening in Canada. J. Med. Screen. 2021,
28,100-107. [CrossRef]

Maringe, C.; Spicer, ].; Morris, M.; Purushotham, A.; Nolte, E.; Sullivan, R.; Rachet, B.; Aggarwal, A. The impact of the COVID-19
pandemic on cancer deaths due to delays in diagnosis in England, UK: A national, population-based, modelling study. Lancet
Oncol. 2020, 21, 1023-1034. [CrossRef]

Teglia, F.; Angelini, M.; Astolfi, L.; Casolari, G.; Boffetta, P. Global Association of COVID-19 Pandemic Measures With Cancer
Screening: A Systematic Review and Meta-analysis. JAMA Oncol. 2022, 8, 1287-1293. [CrossRef]

Rathmann, W.; Bongaerts, B.; Carius, H.J.; Kruppert, S.; Kostev, K. Basic characteristics and representativeness of the German
Disease Analyzer database. Int. ]. Clin. Pharmacol. Ther. 2018, 56, 459-466. [CrossRef] [PubMed]

de Pelsemaeker, M.C.; Guiot, Y.; Vanderveken, J.; Galant, C.; Van Bockstal, M.R. The Impact of the COVID-19 Pandemic and the
Associated Belgian Governmental Measures on Cancer Screening, Surgical Pathology and Cytopathology. Pathobiology 2021, 88,
46-55. [CrossRef] [PubMed]

Gorin, S.N.S.; Jimbo, M.; Heizelman, R.; Harmes, K.M.; Harper, D.M. The future of cancer screening after COVID-19 may be at
home. Cancer 2021, 127, 498-503. [CrossRef] [PubMed]

Cancino, R.S.; Su, Z.; Mesa, R.; Tomlinson, G.E.; Wang, J. The Impact of COVID-19 on Cancer Screening: Challenges and
Opportunities. JMIR Cancer 2020, 6, €21697. [CrossRef] [PubMed]

Nardi, C.; Sandhu, P.; Selix, N. Cervical Cancer Screening Among Minorities in the United States. J. Nurse Pract. 2016, 12, 675-682.
[CrossRef]

Arbyn, M.; Smith, S.B.; Temin, S.; Sultana, F.; Castle, P.; Collaboration on, S.-S.; Testing, H.P.V. Detecting cervical precancer and
reaching underscreened women by using HPV testing on self samples: Updated meta-analyses. BMJ 2018, 363, k4823. [CrossRef]
Perkins, R.B.; Guido, R.S.; Castle, P.E.; Chelmow, D.; Einstein, M.H.; Garcia, F.; Huh, WK_; Kim, ].J.; Moscicki, A.B.; Nayar, R.;
et al. 2019 ASCCP Risk-Based Management Consensus Guidelines for Abnormal Cervical Cancer Screening Tests and Cancer
Precursors. J. Low Genit Tract Dis. 2020, 24, 102-131. [CrossRef]

Monaghesh, E.; Hajizadeh, A. The role of telehealth during COVID-19 outbreak: A systematic review based on current evidence.
BMC Public Health 2020, 20, 1193. [CrossRef]

Wentzensen, N.; Clarke, M.A.; Perkins, R.B. Impact of COVID-19 on cervical cancer screening: Challenges and opportunities to
improving resilience and reduce disparities. Prev. Med. 2021, 151, 106596. [CrossRef]


http://doi.org/10.1093/eurpub/ckm043
http://www.ncbi.nlm.nih.gov/pubmed/17483491
http://doi.org/10.1038/s41591-022-01750-1
http://www.ncbi.nlm.nih.gov/pubmed/35288697
http://doi.org/10.1038/s41591-021-01381-y
http://www.ncbi.nlm.nih.gov/pubmed/34002090
http://doi.org/10.3390/cancers13030408
http://doi.org/10.1016/S2468-2667(21)00078-5
http://doi.org/10.1177/0969141320974711
http://doi.org/10.1016/S1470-2045(20)30388-0
http://doi.org/10.1001/jamaoncol.2022.2617
http://doi.org/10.5414/CP203320
http://www.ncbi.nlm.nih.gov/pubmed/30168417
http://doi.org/10.1159/000509546
http://www.ncbi.nlm.nih.gov/pubmed/32634799
http://doi.org/10.1002/cncr.33274
http://www.ncbi.nlm.nih.gov/pubmed/33170520
http://doi.org/10.2196/21697
http://www.ncbi.nlm.nih.gov/pubmed/33027039
http://doi.org/10.1016/j.nurpra.2016.08.036
http://doi.org/10.1136/bmj.k4823
http://doi.org/10.1097/LGT.0000000000000525
http://doi.org/10.1186/s12889-020-09301-4
http://doi.org/10.1016/j.ypmed.2021.106596

	Introduction 
	Materials and Methods 
	Database 
	Study Population 
	Statistical Analyses 

	Results 
	Decreased Number of Women with Cervical Cancer Screening per Practice 
	Age-Stratified Differences in the Number of Women with Cervical Cancer Screening per Practice 

	Discussion 
	Conclusions 
	References

