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INTRODUCTION

Cancer screening is an important tool for the early detection and
treatment of cancer. However, cancer screening rates in people with
severe mental illness (PSMI) are lower than those in the general
population. Several studies conducted prior to the COVID-19 pan-
demic suggest that cancer screening disparities in people with mental
disorders have remained unchanged or have widened over time.?™®
Thus, there is an urgent need to address these disparities.

After the onset of the COVID-19 pandemic, the number of partici-
pants in cancer screening declined worldwide.® In Japan, the number of
participants in population-based cancer screening provided by munici-
palities decreased by approximately 10%-30% in fiscal year (FY) 2020
compared with FYs 2017-2019 (before the COVID-19 pandemic).”
Subsequently, the number of participants increased in FY2021 compared
with FY2020 but did not return to pre-pandemic levels.®

It is unknown whether the worldwide decline in cancer
screening participation among PSMI has recovered since the
COVID-19 pandemic. Our previous study showed that the popula-
tion of PSMI exhibited a greater decline in the number of people
participating in population-based cancer screening in FY2020, as
compared with the general population.’ Cancer screening disparities
among PSMI may have widened after the start of the COVID-19
pandemic. Therefore, cancer screening rates should be monitored in
this population.

The COVID-19 pandemic may have affected whether individuals
received detailed examination after cancer screening. However, few
studies have reported on the uptake of detailed examination after
cancer screening among PSMI. A Danish study showed that people
with mental disorders have lower adherence to colonoscopy after a
positive fecal immunochemical test than people without mental dis-
orders.® Among PSMI in Japan, disparities in adherence to detailed
examination after colorectal and other cancer screenings may also
exist, which requires further investigation.

In this study, we investigated (1) trends in municipal cancer
screening participation among PSMI from 2018 to 2022, and (2)
trends in adherence to detailed examination after municipal cancer
screening from 2018 to 2021, the periods before and after the start
of the COVID-19 pandemic.

Results: For all cancer types, cancer screening rates for PSMI in FY2020 (colorectal:
9.0%; lung: 11.6%; gastric: 4.9%; breast: 6.2%; and cervical: 6.1%) were lower than the
rates in FY2019 (11.5%, 14.0%, 6.5%, 9.3%, and 8.3%, respectively). In FY2022, the
rates (9.9%, 12.9%; 5.3%; 8.0%, and 6.9%, respectively) recovered, but remained low.
Conclusion: This study showed that cancer screening rates among PSMI were very low,
both before and after the COVID-19 pandemic. Efforts to encourage participation in

cancer screening in this population are urgently needed.

bipolar disorder, cancer screening, COVID-19, healthcare disparities, schizophrenia

METHODS
Study design

This was a repeated cross-sectional study using medical and welfare
data collected in Okayama City, Okayama Prefecture, Japan. We
have previously described the study methods’ and include further
details here. The study was approved by the institutional ethics
committee of Okayama University (KEN2204-009). In this study, the
informed consent procedure was omitted because we used an

anonymous dataset that does not allow for individual identification.

Setting

Okayama City is located in the Chugoku region of western Japan and
is the capital of Okayama Prefecture. With an area of 789.95 km? and
a population of approximately 713,000, it is one of the largest cities
in the Chugoku region.

The Ministry of Health, Labour, and Welfare (MHLW) of Japan rec-
ommends the following types of cancer screening: annual fecal occult
blood testing for colorectal cancer screening and chest X-ray for lung
cancer screening in people aged 240 years; biannual upper gastro-
intestinal X-ray or upper endoscopy for gastric cancer screening in people
aged 250 years; biannual mammography for breast cancer screening in
women aged 240 years; and biannual Papanicolaou smear testing for
cervical cancer screening in women aged 220 years.!!

In Japan, population-based cancer screening is provided by local
governments. Population-based cancer screening includes two types
of screening system. One is implemented at large-scale facilities for
large groups (mass screening), and the other is implemented at local
medical facilities (individual screening). These municipal cancer
screening programs are mainly aimed at unemployed people, em-
ployees of small to medium-sized companies, and self-employed in-
dividuals. In Okayama City, municipal cancer screening programs are
provided from June to December in each FY.

Employees of large companies are expected to receive worksite-
based cancer screening provided by business owners and insurers. Local

governments cannot identify the target population for municipal cancer
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screening because which residents have the opportunity for worksite-
based cancer screening cannot be ascertained. Therefore, municipal
cancer screening rates in the general population are unknown. Most
PSMI do not have the opportunity to receive worksite-based cancer
screening, and thus municipal cancer screening is the primary means of
cancer screening among PSMI.

In Japan, the first COVID-19 case occurred in January 2020. The
Japanese government declared a nationwide state of emergency
from April 7 to May 25 in FY2020. However, strict lockdown was not
implemented in Japan. Afterwards, a state of emergency was
declared in Okayama Prefecture from May 16 to June 20, 2021 and
from August 27 to September 12 in FY2021. Municipalities under a
state of emergency were requested by the MHLW to suspend or
postpone mass screenings but were allowed to conduct individual

screenings after taking sufficient measures to prevent infection.®

Data sources

Anonymized datasets on municipal cancer screening participation
among people with mental iliness aged 20-69 years, created using
the Medical Payment for Services and Supports for Persons with
Disabilities (MPSS) database and municipal cancer screening data
for each year from FY2018 to FY2022, were provided by Okayama
City. The MPSS is a public medical care system that aims to reduce
the self-pay burden of medical expenses related to medical ser-
vices for patients with disabilities and covered ambulatory mental
health services.'? The MPSS for mental disorders is intended for
persons with severe mental disabilities, and the application for this
service is made in municipal offices. The anonymized datasets for
analysis included the following items: age, sex, principal mental
health diagnosis (International Classification of Diseases, Tenth
Revision [ICD-10] code), participation in each cancer screening,
need for a detailed examination, and whether a detailed ex-
amination was received by the following year after the primary
screening. Data on detailed examinations for FY2022 were not yet

available.

Participants

In this study, PSMI were defined as individuals with schizophrenia
or other related psychotic disorders (F20-29) or bipolar disorder
(F30 or F31), as identified by ICD-10 codes recorded in the MPSS
in Okayama City. The analysis for each type of cancer screening
was as follows: men and women aged 40-69 years for colorectal
and lung cancer screening; men and women aged 50-69 years for
gastric cancer screening; women aged 40-69 years for breast
cancer screening; and women aged 20-69 years for cervical cancer
screening. These individuals are defined by the MHLW as those
who are specifically recommended to receive each of these

screenings.’®
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Descriptive statistics

We described the characteristics of PSMI for each type of cancer
screening for data in every FY. The municipal cancer screening rates
among PSMI were calculated for each FY. Additionally, to identify
populations in need of more support for cancer screening participa-
tion, we calculated screening rates stratified by age. The proportion
of individuals who required detailed examination after the primary
screening and the proportion who actually received detailed ex-
amination were calculated for each PSMI. For this study, FY2018 and
FY2019 were considered to represent the period before the start of
the COVID-19 pandemic, and FY2020 and beyond were considered
the period after the start of the COVID-19 pandemic.

RESULTS

Table 1 shows the background of PSMI who were eligible for each
cancer screening in FY2018. From FY2018 to FY2022, the total
number of PSMI, sex ratio, proportion of F2 diagnoses (ICD-10), and
age distribution remained mostly constant (data not shown).

Figure 1 shows the trends in municipal cancer screening rates
among PSMI. For all types of cancer, the municipal cancer screening
rates for PSMI were the lowest in FY2020, the year the COVID-19
pandemic began (Figures 1a-e). The screening rates in FY2022 were
higher than those in FY2020 but did not exceed the pre-COVID-19
pandemic screening rates. As an external reference, cancer screening
rates for the general population of Okayama City were calculated
using data from the Comprehensive Survey of Living Conditions

TABLE 1 Background of people with severe mental illness who
were eligible for municipal cancer screening during fiscal year 2018
in Okayama City (before the COVID-19 pandemic).

Colorectal

and lung Gastric Breast Cervical

n % n % n % n %
Total 3355 2121 1665 2225

Sex

Women 1665 49.6 1061 50.0 1665 100 2225 100
Diagnosis

F20-F29 2542 758 1616 76.2 1228 738 1601 720
F30, F31 813 242 505 238 437 262 624 280

Age (years)

20-29 168 7.6
30-39 392 176
40-49 1234 36.8 604 363 604 271

50-59 1151 343 1151 543 576 34.6 576 259

60-69 970 289 970 457 485 29.1 485 218
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FIGURE 1 Trends in municipal cancer screening rates among people with severe mental illness (PSMI) for (a) colorectal, (b) lung, (c) gastric,
(d) breast, and (e) cervical cancer. *Cancer screening rates among the general population of Okayama City. We calculated these rates using
published official statistics data from the Comprehensive Survey of Living Conditions (CSLC) by the Ministry of Health, Labour, and Welfare
(https://www.e-stat.go.jp/). In the CSLC, cancer screening rates are assessed in a large-scale survey conducted every 3 years. The survey
focused on self-reported participation in cancer screenings, which included municipal cancer screening as well as worksite-based cancer
screening. It should be noted that for breast and cervical cancer screening, participation rates were calculated within the past 2 years.

FY = fiscal year.

conducted by the MHLW (shown in Figure 1). Among the general
population of Okayama City, cancer screening rates for all types of
cancer were increased in the 2022 survey compared with the 2019
survey.

Table 2 shows the cancer screening rates among PSMI, stratified
by age. For all cancers, regardless of age group, the screening rates in
FY2020 were lower than those in FY2019. Furthermore, the

screening rates in FY2022 did not exceed levels in FY2019. Colo-
rectal and lung cancer screening had particularly low rates in the age
group 40-54 years. Gastric and breast cancer screening showed low
rates in both younger and older age groups, with little difference
between them. For cervical cancer screening, the rate was strikingly
low at 2.7% in the age group 20-39 years during FY2022. According
to reference data for the general population, the cervical cancer
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TABLE 2 Municipal cancer screening rates stratified by age among people with severe mental illness in Okayama City.

People with severe mental illness

Reference data®

FY2018 FY2019 FY2020 FY2021 FY2022 2019 2022
Age (years) (%) (%) (%) (%) (%) CSLC (%) CSLC (%)
Colorectal
40-54 9.9 9.1 6.0 7.2 7.0 414 48.1
55-69 137 14.6 12.8 13.1 133 47.6 47.9
Lung
40-54 114 10.8 8.2 9.7 9.5 49.3 54.9
55-69 16.9 18.0 15.8 17.3 16.8 55.6 57.6
Gastric
50-59 5.5 6.0 4.7 4.8 49 51.2 53.6
60-69 6.2 7.1 53 7.1 58 419 44.8
Breast
40-54 9.7 10.1 6.0 8.5 8.9 50.6 59.7
55-69 65 8.4 6.5 6.5 7.0 39.1 50.0
Cervical
20-39 39 40 22 3.6 2.7 457 39.7
40-54 10.3 9.3 7.1 7.4 8.0 53.2 62.7
55-69 9.7 104 7.7 8.1 8.4 37.5 44.4

Abbreviations: CSLC, Comprehensive Survey of Living Conditions; FY, fiscal year.

2Details of reference data for the general population are given in the Figure 1 legend. Note that the general population data are screening rates, which also
include worksite-based cancer screening. It should also be noted that for breast and cervical cancer screening, participation rates were calculated within

the past 2 years.

screening rate for the age group 20-39 years in the 2022 survey was
39.7%, down from 45.7% in 2019.

Table 3 shows the percentage of individuals who required de-
tailed examination following municipal cancer screening (positive
primary screening results), and the percentage of those with positive
results who actually received a detailed examination, for both PSMI
and the general population. There were no consistent trends
observed in the proportions undergoing detailed examination before
and after the COVID-19 pandemic. For cervical cancer screening, the
proportion of PSMI receiving detailed examination consistently
showed a tendency to be lower than that of the general population.

DISCUSSION

This study reaffirmed that PSMI had very low municipal cancer
screening rates for all types of cancer even before the COVID-19
pandemic. It was revealed that the cancer screening rates for PSMI
further declined in FY2020, when the COVID-19 pandemic began,
and had not returned to FY2019 levels by FY2022. The trend in
cancer screening rates for PSMI after the COVID-19 pandemic dif-
fered from that of the general population, suggesting that the
recovery in screening rates for PSMI has been slower. These results

indicate the need for support in cancer screening participation
for PSMLI.

To our knowledge, no studies have investigated the trends in
cancer screening participation among PSMI before and after the
COVID-19 pandemic. Although not focused on mental iliness, a study
from the United States suggested that the effect of disability status
widened the disparities in adherence to breast and cervical cancer
screening during the COVID-19 pandemic.’* Additionally, numerous
studies have examined the impact of socioeconomic factors on
cancer screening participation during the COVID-19 pandemic. Some
of these studies have reported that disparities in screening rates
among socially vulnerable people widened,'* ¢ whereas others
found that the disparities remained unchanged.?”"*® Many PSMI not
only have disabilities but are also in socioeconomically disadvantaged
situations, making them a population whose cancer screening par-
ticipation disparities should be closely monitored.

Using Comprehensive Survey of Living Conditions data as an
external reference, we calculated the cancer screening rate among
the general population of Okayama City and found that the rate had
increased. In January 2022, the MHLW released a YouTube video to
reiterate that cancer screening is essential, even during the COVID-
19 pandemic.’” These efforts may have led to an increase in the

cancer screening rates in 2022. However, the cancer screening rates
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TABLE 3 Percentage of people receiving detailed examination during municipal cancer screening in Okayama City.
People with severe mental illness Reference data®
Percentage of individuals Percentage of individuals Percentage of individuals

No. of participants in requiring detailed receiving detailed receiving detailed
primary screening examination (%) examination (%) examination (%)

Colorectal

FY2018 137 6.6 100.0 74.5

FY2019 160 9.4 86.7 76.7

FY2020 106 7.5 62.5 77.2

FY2021 130 6.2 87.5 -

Lung

FY2018 464 24 63.6 79.0

FY2019 471 2.5 66.7 82.6

FY2020 394 1.8 100.0 75.7

FY2021 449 1.8 87.5 -

Gastric

FY2018 123 10.6 76.9 70.8, 93.4 (UG,

endoscopy)

FY2019 139 2.9 75.0 86.5,97.3

FY2020 108 10.2 90.9 84.5,98.1

FY2021 131 5.3 100.0 -

Breast

FY2018 137 6.6 100.0 93.8

FY2019 160 9.4 86.7 92.4

FY2020 106 7.5 62.5 95.9

FY2021 130 6.2 87.5 -

Cervical

FY2018 189 2.1 50.0 87.0

FY2019 189 1.6 66.7 91.6

FY2020 138 2.9 75.0 92.7

FY2021 152 1.3 0.0 -

Abbreviations: FY, fiscal year; UGI, upper gastrointestinal X-ray.

2Percentage of individuals receiving detailed examination after municipal cancer screening among the general population of Okayama City (under age
75 years). These data were taken from the Cancer Screening Performance Measures Data Book of the Cancer Information Service, National Cancer

Center, Japan (https://ganjoho.jp/public/qga_links/report/scr_databook.html).

among PSMI did not return to pre-COVID-19 levels, even in FY2022.
This suggests that awareness campaigns targeting the general pop-
ulation may not have been effective for this group. It is presumed
that the use of digital means, such as YouTube and social media, for
promoting cancer screening increased during the COVID-19 pan-
demic. However, for PSMI, who experience digital exclusion, the
disparity in access to health information may have widened.?° More
inclusive and accessible health communication strategies may be
needed to reach PSMI. Additionally, public statistics should be es-
tablished to continuously monitor the disparity in cancer screening.

Regardless of cancer type, the trend in cancer screening rates
among PSMI showed similar patterns before and after the COVID-19
pandemic. However, it was suggested that the impact of the pan-
demic may differ by age group. While generally low, the screening
rates for colorectal and lung cancers were consistently higher among
older people than in younger age groups from FY2018 to FY2022.
This may be owing to increased knowledge about cancer and
screening or greater health awareness with older age. Considering
this, encouraging colorectal and lung cancer screening might be

effective. In contrast, the screening rates for gastric, breast, and
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cervical cancers among those aged 40 years and older showed little
variation by age. These types of screening are relatively invasive,
potentially posing greater barriers to PSMI regardless of age. Ideally,
educational and navigational interventions for cancer screening
should be provided®! when individuals reach the eligible age so as to
support them in receiving regular cancer screening.

The rate of cervical cancer screening among PSMI aged 20-39 was
notably low and had also declined among the general population in the
2022 survey. Whereas low rates of cervical cancer screening in this age
group are a challenge even in the general population,?>?® there may be
unique barriers for PSMI, which warrants further investigation.

The proportion of PSMI receiving detailed examination did not
consistently show a tendency to be lower than that of the general
population, except for cervical cancer screening. As a process indi-
cator in cancer screening programs, the MHLW has set the accept-
able rate for detailed examinations at 70% or higher (80% or higher
for breast cancer), with a target rate of 90% or higher.2* For PSMI,
these proportions have fallen below 70% in some years. Particularly
for cervical cancer, the proportion has remained low, but the reasons
for this are unclear from this study. Interventions to encourage
cancer screening participation among PSMI should include support

for undergoing these screenings.?>2¢

Clinical implications

There is a possibility that disparities in cancer screening among PSMI
have widened since the COVID-19 pandemic, necessitating efforts to
improve the cancer screening rates for this population. In Japan, most
PSMI visit psychiatric clinics, where providing encouragement
through patient education and navigation for cancer screening is
effective, and its implementation in daily practice is desirable.?*?” By
having outpatient staff directly approach patients, cancer screening
recommendations can be offered even to those with barriers to ac-
cessing health information.

Since 2017, Japan has promoted the development of a com-
prehensive community-based integrated care system for mental

1.28 Given the low cancer

disorders at the basic local government leve
screening rates among PSMI demonstrated in this study, this system
may still be insufficient in addressing the physical health care needs
of this population. Because cancer screening is a form of preventive
health care, it is likely to be overlooked. In Japan's 2024 medical fee
revision, a new system was introduced to evaluate the establishment
of psychiatric care systems in the community, including encourage-
ment to participate in screenings.?® Psychiatric health care providers

are expected to play a role in promoting the health of PSMI.
Limitations
This study has some limitations. First, among PSMI who did not

receive municipal cancer screening, some may have received

worksite-based or individual opportunistic cancer screening. This may
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lead to an underestimation of the cancer screening rates for PSMI.
Additionally, the municipal cancer screening rate for the general
population is unknown. Therefore, a direct comparison of cancer
screening rates between PSMI and the general population could not
be made in this study. However, previous studies have shown that
the cancer screening rates for PSMI, including worksite-based and
individual opportunistic cancer screenings, were significantly lower
than those for the general population.?’ Second, this study was a
consecutive cross-sectional survey of different target populations
by year, and individual tracking was not possible. Therefore, it is
unknown whether individuals are continuously receiving cancer
screening. Third, the screening rates for gastric cancer, breast cancer,
and cervical cancer should have been evaluated within the previous
2 years, but these could not be calculated in this study. Fourth,
cancer screening rates in the Comprehensive Survey of Living Con-
ditions are only surveyed every 3 vyears. Therefore, data for
FY2020-2021 were unavailable, and the impact of the pandemic
during this period could not be compared between PSMI and the
general population. Fifth, the number of PSMI requiring detailed
examination as determined in primary cancer screening was very
small. Owing to the large margin of error in the proportions of de-
tailed examinations in this study, a larger definitive survey is needed.
Lastly, this study used data from a single city in Japan, which limits
the generalizability of the findings.

Conclusion

The present study demonstrated that the cancer screening rates
among PSMI in Japan have remained very low, even before the
COVID-19 pandemic. The COVID-19 pandemic may have widened
this gap in cancer screening, and efforts to eliminate these disparities

are urgently needed.
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