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Abstract

Background

Since the outbreak of the COVID-19 pandemic at the end of 2019, it has caused
unprecedented disruptions to global healthcare systems. The pandemic has led to the
reallocation of healthcare resources and had a profound impact on cancer prevention
and treatment. While studies conducted in many countries have explored the effects of
the pandemic on cancer screening and diagnosis, these studies have mostly focused on
countries with severe outbreaks and healthcare system collapses. In contrast, Taiwan
successfully controlled the spread of the virus early in the pandemic and did not
experience widespread healthcare system collapse. Therefore, Taiwan offers a unique
observational setting to understand the response of the cancer prevention and treatment
system under a mild pandemic impact.
Methods

This study used data from Taiwan’s National Cancer Screening Database, Cancer
Registry, and the Death Statistics Database. It focused on four cancers covered by
national screening policies (female breast cancer, cervical cancer, colorectal cancer, and
oral cancer), the top 16 cancers and four specific caners (lung cancer, liver cancer,
prostate cancer, and corpus uteri cancer) in Taiwan. Seven indicators were analyzed,
including cancer screening, diagnosis, late-stage rate, and fatality rate. The study period
spanned from January 1, 2018, to December 25, 2022, covering 260 weeks. The
analysis methods included kernel smoothing and bootstrapping for confidence interval
estimation, and the Mann-Whitney U test for statistical significance comparisons.

Results
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The study found that, even though Taiwan’s healthcare system remained stable
during the COVID-19 pandemic, cancer prevention and treatment processes were still
significantly impacted. The number of screenings and diagnoses dropped significantly
during the peak of the pandemic, while positive rates, detection rates, late-stage rates,
and fatality rates all increased. This reflects that high-risk or symptomatic patients were
more likely to seek medical care, while low-risk or asymptomatic individuals were more
likely to delay or interrupt screening and diagnosis. During the Lunar New Year, a
similar decline in cancer screenings and diagnoses was observed, along with increased
late-stage rates and fatality. Additionally, the incentive mechanisms within the
healthcare system and the holiday effect also had long-term impacts on cancer
prevention services.

Conclusion

This study shows that, even when the healthcare system remains operational, the
behavioral changes and adjustments in institutional rhythms caused by the COVID-19
pandemic significantly impacted cancer prevention and treatment. These impacts
manifested as a dramatic reduction in screenings and diagnoses, increased positive and
late-stage rates, and worsened post-diagnosis fatality. Furthermore, the design of the
healthcare system and the holiday effect also revealed potential disruptions to the
treatment process. These findings not only provide important insights into cancer
prevention in Taiwan but also offer valuable strategic guidance for maintaining cancer

prevention services globally during pandemics or other public health crises.

Key words: covid-19; cancer screening; cancer diagnosis; positive rate; late stage

proportion; one-year fatality; holiday effect.
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E-T—:),?'.
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R
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+ 7 WA
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w 16 * B 15.7%  (2203/14069) 18.0*  (2918/16233) 145  (4052/27929) 13.4*  (6532/48861) 20.4%  (1649/8082) 147 (77172/526059)
4 g 22 (54/2429) 2.7 (72/2670) 24 (127/5333) 20 (179/8926) 4.4%  (51/1166) 22 (1987/90663)
> ETHR 31 (18/573) 64  (34/530) 37 (34/913) 36 (60/1645) 5.6%  (16/284) 39  (767/19633)
SIS K 111 (315/2843) 16.4%  (485/2962) 13.0*  (694/5319) 114 (1071/9417) 175%  (268/1534) 116  (12156/104601)
TR 142 (162/1137) 159  (226/1424) 154  (321/2081) 147 (535/3634) 18.8*  (130/692) 149  (6156/41437)
% 20.8%  (658/2206) 30.9%  (894/2893) 261 (1237/4741) 22.8%  (1892/8284) 33.7%  (522/1548) 268 (23273/86990)
R 343 (510/1487) 355%  (646/1820) 315  (833/2642) 330  (1435/4348) 38.9%  (388/997) 324 (17426/53705)
#E Hﬁu?ﬁ- 48  (40/835) 46 (43/941) 36  (76/2128) 30  (123/4159) 41 (17/414) 36 (1335/37519)
TR 7.4%  (32/434) 7.3%  (35/482) 6.5%  (56/865) 40 (69/1730) 55 (11/201) 48  (784/16371)
*p<0. 05
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