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Health care disparities among people with schizophrenia is a global concern. Our previous study revealed
cancer screening rates in Japanese people with schizophrenia lower than rates of approximately 40% of
the general population. However, that study was based on self-reports, which can be inaccurate, and rates
did not differentiate the types of cancer screening provider (i.e., municipal screening, collective
opportunistic screening, and individual opportunistic screening). This study aimed to investigate records-
based cancer screening rates, focusing on participation rates of people with schizophrenia who are subject
to municipal cancer screening programs. We conducted a cross-sectional study at a psychiatric hospital
outpatient clinic from September to November 2016. We randomly extracted 420 potential participants
from among 680 eligible patients and asked them to participate. We then selected subgroups of
participants living in Okayama city who were enrolled in the National Health Insurance or Public Assistance
systems and were subject to colorectal, gastric, lung, breast, or cervical cancer screening provided by
Okayama city (n = 97, 96, 97, 42, and 64, respectively). Participation in cancer screenings was assessed
based on local government records. Municipal cancer screening rates were as follows: 13.4% (95%
confidence interval: 6.6%-20.2%) for colorectal, 7.3% (2.1%-12.5%) for gastric, 16.5% (9.1%-23.9%) for
lung, 21.4% (9.0%-33.8%) for breast, and 14.1% (5.6%-22.6%) for cervical cancers. The findings
demonstrated extremely low cancer screening rates among people with schizophrenia subject to municipal
cancer screenings in Japan. A strategy to promote municipal cancer screening for people with
schizophrenia is needed.
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One of the causes of the disparity in cancer mortality

Introduction among people with schizophrenia may be delays in diagno-

People with schizophrenia have a substantially greater sis (Chou et al. 2016). Research shows that people with

risk of cancer mortality compared with the general popula- schizophrenia are more likely to have advanced cancer on
tion or people without schizophrenia (Zhuo et al. 2017). first admission than people without psychiatric disorders
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(Ishikawa et al. 2016). Therefore, early detection of cancer
in this population is an important public health issue.

Most previous studies on cancer screening participa-
tion among people with schizophrenia have found low can-
cer screening rates, including for breast (Dickerson et al.
2003; Lindamer et al. 2003; Chochinov et al. 2009; Jensen
et al. 2016; Woodhead et al. 2016), cervical (Dickerson et
al. 2003; Lindamer et al. 2003; Carney and Jones 2006;
Martens et al. 2009; Lin et al. 2010; Abrams et al. 2012;
Woodhead et al. 2016), and colorectal cancer screening
(Kodl et al. 2010). However, most of these studies have
been conducted in North America and Europe. There are
few studies on this issue in Asia, even when including stud-
ies of individuals with mental illness not restricted to
schizophrenia (Lin et al. 2010; Mo et al. 2014; Yen et al.
2015), and there are no studies on gastric and lung cancer
screening among people with schizophrenia. We recently
reported that outpatients with schizophrenia are less likely
to participate in nationally recommended cancer screening
(colorectal, gastric, lung, breast, and cervical cancer screen-
ing) than the general population (Fujiwara et al. 2017).
These cancer screening rates in people with schizophrenia
were approximately one-half the rates of nearly 40% of the
general population. However, a limitation of our previous
study is that participation in cancer screening was measured
using self-report questionnaires, which can be inaccurate
(Rauscher et al. 2008). Therefore, record-based studies are
needed to confirm previous findings in Japan.

In addition, our previous study calculated cancer
screening rates without differentiating between types of
provider (i.e., municipal cancer screening, collective oppor-
tunistic cancer screening subsidized by insurers, and indi-
vidual opportunistic screening), each of which promote
cancer screening using different strategies and target differ-
ent populations. Municipal cancer screening programs in
Japan are aimed mainly at unemployed people, employees
of small- to medium-sized companies, and self-employed
people. This type of cancer screening program offers a
major cancer screening opportunity for people with schizo-
phrenia who have varying degrees of occupational disabil-
ity. Therefore, it is especially important to investigate par-
ticipation in municipal cancer screening by people with
schizophrenia, to develop strategies to increase cancer
screening rates in this population.

A few previous studies have reported factors related to
non-participation in cancer screening in people with schizo-
phrenia worldwide (Carney and Jones 2006; Chochinov et
al. 2009; Martens et al. 2009). Our previous study found
associations between social or physical factors and cancer
screening non-participation in Japan (Fujiwara et al. 2017).
We found that symptom severity and functional disability
related to schizophrenia were the most consistent risk fac-
tors for a lack of participation in screenings for all types of
cancer.

The objectives of the present study were (i) to obtain
accurate cancer screening rates among people with schizo-

phrenia subject to municipal cancer screening programs and
(i1) to describe differences in screening rates between peo-
ple with schizophrenia with severe disability and those with
mild to moderate disability.

Methods

Study design and setting

This study was a preplanned preliminary subgroup analysis of
data from the Study of Health Behavior in People with Schizophrenia
(SHEAPS), which has been registered in a clinical trial registry
(UMINO000023874). SHEAPS is a cross-sectional study with two
related aims: to investigate cancer screening behaviors and to study
smoking behaviors in patients with schizophrenia. We have previ-
ously described the study methods in detail (Fujiwara et al. 2017) and
include methodogical details here. SHEAPS participants were
recruited in an outpatient clinic at the Okayama Psychiatric Medical
Center in Japan. This hospital is the core public psychiatric hospital
in Okayama Prefecture and is located in the city center.

Participants

The analysis in the present study was performed among a sub-
group of participants in SHEAPS. We extracted eligible participants
for this subgroup analysis, as described below. We focused on cancer
screening rates among individuals who were enrolled in the National
Health Insurance (NHI) or Public Assistance (PA) systems. This sub-
group is subject to municipal cancer screening programs rather than
collective opportunistic cancer screening subsidized by employee-
based health insurers. The NHI covers unemployed people, self-
employed people, and employees of small- to medium-sized compa-
nies. For the present subgroup analysis, we selected participants who
lived in Okayama city and who were enrolled in the NHI or PA; thus,
we accessed municipal cancer screening records with the permission
of participants, as detailed below.

As described previously (Fujiwara et al. 2017), the SHEAPS
inclusion criteria were as follows: on April 1, 2016, (i) patients aged
20-69 years; (ii) those who had visited the Okayama Psychiatric
Medical Center for 1 or more years, and had visited the hospital twice
or more in the last 6 months as their primary psychiatric outpatient
service; and (iii) those who had been diagnosed by their primary psy-
chiatrist with schizophrenia or schizoaffective disorder, but not other
schizophrenia spectrum disorders, according to the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (American
Psychiatric Association 2013). The exclusion criteria were as fol-
lows: (i) patients comorbid for intellectual disabilities and unable to
answer the questionnaire; (ii) those with psychiatric symptoms too
severe to make study participation appropriate (as judged by their pri-
mary psychiatrist); (iii) those incapable of study participation because
their physical status was too severe (as judged by their primary psy-
chiatrist); and (iv) those unable to read or write in Japanese.

A total 680 patients were eligible for SHEAPS. Of these, 420
patients were randomly extracted in August 2016 using computer-
generated randomization. The number of participants was set accord-
ing to the available resources in the setting. Potential participants
were asked to participate in SHEAPS from September to November
2016. We contacted most participants during their outpatient clinic
visits. We also used telephone and mail to approach potential partici-
pants who could not be contacted at clinic visits. For this preplanned
subgroup analysis in SHEAPS, we obtained permission from partici-
pants eligible for this subgroup analysis to examine their municipal
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cancer screening records registered in the municipal database.

In the present subgroup analyses of participation in screening
for each type of cancer, we excluded individuals with a history of that
cancer (e.g., the analysis of gastric cancer screening behavior
excluded patients with a history of gastric cancer but included those
with a history of other cancers).

Outcomes

The primary outcome was municipal cancer screening rates.
The secondary outcome was stratified rates by symptom severity/
functional disability.

Data source and measurements

Sex, age, and health insurance data were obtained from medical
records. Educational level, employment status, marital status, and the
presence or absence of current visits to other outpatient clinics for
physical illness were based on self-report questionnaires. Participants
completed the questionnaires with the help of researchers (M.1, and
M.F., both psychiatrists) and a trained research assistant (a licensed
nurse).

Cancer screening

In Okayama city, screening for different types of cancer, recom-
mended by the Ministry of Health, Labour and Welfare, was provided
in the municipal cancer screening programs, as follows: fecal occult
blood testing, upper gastrointestinal X-ray with barium, annual chest
X-ray for people aged 40 years or older, mammography for women
aged 40 years or older every 2 years, and Pap smear test for women
aged 20 years or older every 2 years. For breast cancer screening,
Okayama city provided a breast screening program consisting of
mammography combined with clinical breast examination (CBE).
Contrary to recommendations, some screening participants only
received CBE for breast cancer screening.

We examined participants’ records of participation in cancer
screening programs, obtained from the Okayama City Health Center.
We used records of participation in colorectal, gastric, and lung can-
cer screening for the previous year (2015 fiscal year), and participa-
tion in breast and cervical cancer screening for the previous 2 years
(2014-2015 fiscal years). The breast cancer screening records classi-
fied individuals who received only CBE as receiving breast cancer
screening. We submitted the list of participants (including partici-
pant’s name, date of birth, address, and study ID) to the Okayama
City Health Center, who subsequently linked the participant list with
cancer screening records and then returned the list, after excluding
personally identifiable information.

Symptom severity and functional disability

Each patient’s primary psychiatrist assessed patient symptom
severity and functional disability using the modified Global
Assessment of Functioning (mGAF) (Hall 1995). The mGAF is a
numeric scale with a score range of 1-100; a higher score reflects
higher functioning. The mGAF scores are based on psychological,
social, and occupational functioning. The Japanese version of the
mGAF has good reliability and validity (Eguchi et al. 2015). We used
mGAF scores for the best month in the last year. We classified indi-
viduals with scores of 50 or less as having severe dysfunction
(Ruggeri et al. 2000). For example, patients who score 41-50 have
serious symptoms or impairment in functioning, e.g., they are unable
to keep a job or stay in school, or they fail at school, or are unable to

care for their house and family.

Sample size

SHEAPS was an exploratory survey. We planned to sample
420 participants, which was the largest sample possible given our
resources, drawn by random sampling from pooled eligible SHEAPS
participants. We extracted all eligible samples in SHEAPS for the
current study analysis.

Ethical approval

SHEAPS complied with the Declaration of Helsinki and was
approved by the institutional ethics committee at the Okayama
University Graduate School of Medicine, Dentistry, and Pharma-
ceutical Sciences and Okayama University Hospital (approval num-
ber KEN1608-010), and by Okayama Psychiatric Medical Center
(approval number 27-38). Potential participants were informed that
they could decline to participate or withdraw from the study at any
time, and those who agreed to participate provided their written
informed consent. In addition, participants who met the criteria for
the current analyses also provided written informed consent to exam-
ine their records of participation in cancer screening programs from
the Okayama City Health Center.

Statistical analysis

Data were analyzed using SPSS Version 22 (IBM Tokyo,
Japan). We described the participant characteristics in screenings for
each type of cancer (Table 1). We calculated cancer screening rates
and 95% confidence intervals (Cls) for each cancer screening site. In
addition, we calculated the stratified rates by symptom severity/func-
tional disability, as assessed by the mGAF (“mild to moderate disabil-
ity” vs. “severe disability”).

Results

The study recruitment process is shown in Figs. 1, 2, 3
and 4. Table 1 shows the characteristics of the 420 patients
selected. Among these patients, 51.0% were women, the
average age was 44.8 years, and 62.2% were enrolled in
NHI or PA. Among the 260 patients who were not selected,
51.5% were women, the average was 44.0 years, and 68.5%
were enrolled in NHI or PA. There were no significant dif-
ferences in these variables between the selected and non-
selected patients (data not shown). Data were analyzed for
97 participants who were subject to colorectal and lung
cancer screening, 96 participants subject to gastric cancer
screening, 42 participants subject to breast cancer screen-
ing, and 64 participants subject to cervical cancer screening
(e.g., female patients aged 50 years were subject to all five
cancer screenings); study participation rates were 80.8%,
80.7%, 79.2%, and 82.1%, respectively. Table 2 shows the
background characteristics of participants in the four
groups. Table 3 shows rates and 95% Cls for cancer screen-
ing programs. Of the five types of cancer, the breast cancer
screening rate was the highest, although the rate was only
21.4% (95% CI: 9.0%-33.8%). The lowest screening rate
was 7.3% (95% CI: 2.1%-12.5%) for gastric cancer.

Table 4 shows the stratified rates by symptom severity/
functional disability. Because the number of stratified sam-
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Samples included in the Study of Health Behavior in People with Schizophrenia (SHEAPS)
n=907
Excluded patients n=227
« Patients comorbid with intellectual disabilities n=73
P« Psychiatric symptoms too severe n=145
* Physical status too severe n=2
» Inability to read or write n=7
\ 4
I_E‘ligible patients for the SHEAPS n =680 [
| Randomly selected patients n =420 |
Divided by cancer site
| Potential SHEAPS participants aged 40-69 years n=269 |
—Pl History of colorectal or lung cancer n=0 |
v
Potential participants aged 40-69 recommended for colorectal/lung cancer screening
n =269
« Patients who lived in other cities n=111
»| . Patients who lived in Okayama city enrolled in other health insurance systems
n=38
v
Potential subjects for the analysis of Okayama city colorectal and lung cancer screening
n =120 (100%)

—Pl Information about residential area and health insurance was not available n=10 |
v

Patients subject to Okayama city colorectal and lung cancer screening program  n= 110 |

* Declined permission to examine Okayama city records n=10

« Psychiatric symptoms too severe n=2
| - Death n=1

* Missing Data n=0

v

Available sample for analysis of Okayama city colorectal and lung cancer screening
n =97 (80.8%)

Fig. 1. Flow diagram of the participant recruitment process (colorectal and lung cancer screening sample).

v

| Randomly selected patients n=420 |
v
| Potential SHEAPS participants aged 40-69 years n=269 |
—>| History of gastric cancer n=1 |
\ 4

| Potential participants aged 40-69 recommended for gastric cancer screening n = 268 |

« Patients who lived in other cities n=111
I < Patients who lived in Okayama city enrolled in other health insurance systems
n =38

A\ 4

Potential subjects for the analysis of Okayama city gastric cancer screening n= 119 (100%) |

—Pl Information about residential area and health insurance was not available n=10 |

v
| Patients subject to Okayama city gastric cancer screening program n=109 |
« Declined permission to examine Okayama city records n=10
« Psychiatric symptoms too severe n=2
Pl - Death n=1
« Missing Data n=0
v
Available sample for analysis of Okayama city gastric cancer screening n =96 (80.7%) |

Fig. 2. Flow diagram of the participant recruitment process (gastric cancer screening sample).
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v

| Randomly selected patients n =420 |
v
| Female potential SHEAPS participants aged 40-69 years n=142 |
—PI History of breast cancer n=>5 |
A 4

| Potential participants aged 40-69 recommended for breast cancer screening n= 137 |

« Patients who lived in other cities n=061
»I . patients who lived in Okayama city enrolled in other health insurance systems
n=23

A 4

| Potential subjects for the analysis of Okayama city breast cancer screening  n =53 (100%) |

—Pl Information about residential area and health insurance was not available n=4 |
v
| Patients subject to Okayama city breast cancer screening program n=49 |
* Declined permission to examine Okayama city records n==6
* Psychiatric symptoms too severe n=1
»
»| « Death n=0
* Missing Data n=0
v
Available sample for analysis of Okayama city breast cancer screening n=42(79.2%) |

Fig. 3. Flow diagram of the participant recruitment process (breast cancer screening sample).

v

| Randomly selected patients n=420 |
v

| Female potential SHEAPS participants aged 20-69 years n=214 |

—PI History of cerviccal cancer n=1 |
v

| Potential participants aged 20-69 recommended for cervical cancer screening n =213 |

* Patients who lived in other cities n=95
»I . patients who lived in Okayama city enrolled in other health insurance systems
n =40

A\ 4

Potential subjects for the analysis of Okayama city cervical cancer screening n =78 (100%) |

—>| Information about residential area and health insurance was not available n=15 |

v
| Patients subject to Okayama city cervical cancer screening program n="73 |
¢ Declined permission to examine Okayama city records n=7
* Psychiatric symptoms too severe n=2
Pl . Death n=0
* Missing Data n=0
v
Available sample for analysis of Okayama city cervical cancer screening n =64 (82.1%) |

Fig. 4. Flow diagram of the participant recruitment process (cervical cancer screening sample).

ples was small, we did not perform any statistical tests of mild to moderate disability.

the difference in screening rates between patients with

severe disability and those with mild to moderate disability. Discussion

However, the screening rates for colorectal, lung, and cervi- The present findings showed that only one-fifth or
cal cancer in patients with severe disability were approxi- fewer outpatients with schizophrenia subject to municipal

mately one-half the cancer screening rates in those with cancer screening programs received cancer screenings.
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Table 1. Characteristics of the 420
patients selected.

Characteristics n %
Sex (n=420)

Women 214 51
Age, years (n = 420)

20-29 51 12.1

30-39 100 23.8

40-49 123 293

50-59 86  20.5

60-69 60 143
Residence (n = 405)"

Okayama city 229  56.5

Other 176 435
Health insurance (n = 405)"

NHI 208 514

PA 45 111

EHI, insured 52 124

EHI, dependent 93  22.1

Others 7 1.7
mGAF (n = 405)"

Mean + SD 542+ 14.2

NHI, National Health Insurance; PA,
Public Assistance; EHI, Employees’
Health Insurance; mGAF, modified
Global Assessment of Functioning;
SD, standard deviation.

aFifteen patients did not participate
in SHEAPS and did not permit their
existing information to be used in
SHEAPS.

Although the 95% Cls of cancer screening rates were wide
because of the small sample size, the upper limits of Cls
were 12.5% (gastric cancer) to 33.8% (breast cancer). Even
the upper limits were lower than the recommended target
rate of 50%, as discussed below. To the best of our knowl-
edge, this is the first study to report local government
record-based cancer screening rates among people with
severe mental illness in Japan.

Our previous study showed that the self-reported rates
of cancer screenings among schizophrenic outpatients were
19.4%-30.8%, and that these rates were approximately one-
half those among the general population (Fujiwara et al.
2017). These rates included any type of cancer screening,
regardless of provider (municipal cancer screening, collec-
tive opportunistic cancer screening, and individual opportu-
nistic screening). The present study extended our previous
work by focusing on municipal cancer screening, and the
findings revealed very low screening rates. The municipal
cancer screening rates found here were lower than those
found in our previous study, which included all types of

cancer screening. For example, the rate for gastric munici-
pal cancer screening was 7.3% in the present study; in con-
trast, this rate (including gastric screening performed by
any provider) was 21.5% in the previous study. The rates
may be lower in the present study for several reasons: (i)
the present participants were enrolled only in the NHI or PA
systems, which cover unemployed people, so this subgroup
may have comprised participants who had the greatest dis-
abilities in the previous study; (ii) the present cancer
screening rates were based on cancer screening records
rather than self-reports, which can overestimate screening
rates (Rauscher et al. 2008). It is difficult to compare the
rates for patients with schizophrenia in the present study
with rates for the general population. There are no avail-
able data on municipal cancer screening rates calculated
using health insurance data.

In the general population, people enrolled in the NHI
or PA are at high risk of non-participation in cancer
screenings (Tabuchi et al. 2012). The lower screening rates
of this population may stem from complex factors, such as
disparities in access to and use of cancer information,
difficulty in taking time off to participate in cancer
screening, and economic difficulties (Tabuchi et al. 2012).
Moreover, people with schizophrenia enrolled in the NHI or
PA may be at higher risk of non-participation in cancer
screenings than those covered by other health insurance
systems. In addition, people with schizophrenia tend to
have impaired social and vocational functioning, which
may result in unemployment and NHI or PA coverage. In
fact, 63% of SHEAPS participants were enrolled in the NHI
or PA. Therefore, it is important to target this high-risk
population. Effective strategies are needed to promote can-
cer screening for individuals with schizophrenia enrolled in
the NHI or PA systems.

In the present study, point estimations of participation
rates in screening for colorectal, lung, and cervical cancer
among individuals with high symptom severity/functional
disability were lower than for those with mild to moderate
disability. The present study confirmed previous findings
suggesting that patients with schizophrenia who have high
levels of disability are less likely to participate in cancer
screenings (Fujiwara et al. 2017). Gastric cancer screening
rates were lower than 10%, regardless of disability (see
Table 3: 8.3% for those with severe dysfunction vs. 6.3%
for those with less severe dysfunction). Therefore, people
with schizophrenia (even those with less severity/higher
function) were less likely to participate in gastric cancer
screening. These low screening rates may mask the influ-
ence of severity/function. One reason why the gastric can-
cer screening rate was much lower than the screening rates
for other sites in this study might be that patients tend to be
hesitant about undertaking complex additional procedures
before and after upper gastrointestinal X-ray itself, such as
overnight fasting and laxative use to clear the barium. In
addition, some patients with schizophrenia who had chronic
constipation, which is a common side effect of antipsychot-
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Table 2. Characteristics of participants targeted for screening programs for each

type of cancer in Okayama city.

Colorectal and

lung’ Gastric Breast Cervical
n=97) (n=96) (n=42) (n=064)
n % n % n % n %
Sex
Women 47 48.5 46 47.9 42 100 64 100
Age
20-29 — — — 6 9.4
30-39 — — — 12 18.8
40-49 40 41.2 39 40.6 16 38.1 16 25
50-59 35 36.1 35 36.5 12 28.6 14 21.9
60-69 22 22.7 22 22.9 14 333 16 25
Health insurance
NHI 71 73.2 70 72.9 32 76.2 50 78.1
PA 26 26.8 26 27.1 10 23.8 14 21.9
Educational level
< Junior high school
11 11.3 11 11.5 3 7.1 5 7.8
> Junior high school but < High school
47 48.5 47 49 22 52.4 33 51.6
> High school but < Junior/vocational college
19 19.6 18 18.8 10 23.8 18 28.1
> University or college
20 20.6 20 20.8 7 16.7 8 12.5
Employment status
Employed” 25 25.8 25 26 13 31 21 32.8
Marital status
Married 22 22.7 22 22.9 13 31 17 26.6
Current outpatient for physical illness
Yes 50 51.5 49 51 25 59.5 37 57.8
mGAF
Mean + SD 51.6+14.6 51.8+14.6 56.3+15.8 55.0+14.7

215

NHI, National Health Insurance; PA, Public Assistance; mGAF, modified Global
Assessment of Functioning; SD, standard deviation.

“These samples were identical because they shared the same eligibility criteria and
there were no patients with a history of colorectal or lung cancer.

bPatients categorized as Employed were self-employed or employed and earning the

legal minimum wage or more.

Presence or absence of current visits to other outpatient clinics for physical illness.

ics (De Hert et al. 2011), might have not been recom-
mended for upper gastrointestinal X-ray with barium
because chronic dysmotility related to drug effects is a fac-
tor contributing to intestinal obstruction from inspissated
barium (barolith) (Kurer et al. 2008); however, this remains
unclear. Strong support and careful consideration may be
needed to encourage patients with schizophrenia to receive
upper gastrointestinal X-ray with barium.

In contrast, the point estimation of the breast cancer
screening participation rate for individuals with high dis-
ability was paradoxically higher than for those with mild to
moderate disability. Compared with sample sizes for the
analyses of other cancer screening rates in the present study,
the sample for analysis of the breast cancer screening rate
was much smaller (only 16 patients with severe disability
and 26 with mild to moderate disability); this may have
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Table 3. Rates and 95% confidence intervals for cancer screening programs.

Colorectal Gastric Lung Breast Cervical
No. of patients receiving cancer screening/total samples
13/97 7/96 16/97 9/42 9/64
Rates of cancer screening (95% CI)
13.4% 7.3% 16.5% 21.4% 14.1%

(6.6%-202%)  (2.1%-12.5%)  (9.1%-23.9%)  (9.0%-33.8%)  (5.6%-22.6%)

CI, confidence interval.

Table 4. Stratified cancer screening rates by symptom severity/functional disability.

Colorectal Gastric Lung Breast Cervical
mGAF < 50 (severe disability)
No. of patients receiving cancer screening/total samples
4/49 4/48 6/49 4/16 2/27
Rates of cancer screening
8.2% 8.3% 12.2% 25.0% 7.4%
mGAF > 51 (mild to moderate disability)
No. of patients receiving cancer screening/total samples
9/48 3/48 10/48 5/26 7/37
Rates of cancer screening
18.8% 6.3% 20.8% 19.2% 18.9%

mGAF, modified Global Assessment of Functioning.

resulted in increased error. Therefore, the association
between disability and cancer screening participation found
here was unclear, especially for breast cancer screening.
Further investigation is needed to confirm these findings.

The cancer screening rates for the present samples
were substantially lower than the recommended targets of
the Basic Plan to Promote Cancer Control Programs of
Japan, which are 50% or more. Taken together with our
previous findings (Fujiwara et al. 2017), the present results
indicate a need to develop proactive behavioral interven-
tions to increase cancer screenings rates among people with
schizophrenia. Because people with schizophrenia use
municipal mental health services, including the Payment for
Services and Supports for Persons with Disabilities, local
governments can encourage the promotion of cancer screen-
ing within these services. In addition, outpatient clinics
could be ideal places for individual interventions. For an
appropriate individual approach, it is desirable to establish
a system to encourage patient participation in cancer
screening that is based on an accurate record of such partic-
ipation rather than self-reporting (Rauscher et al. 2008)
because people with schizophrenia might not understand
cancer screening and might not accurately recall their can-
cer screening participation history.

The present study had several limitations. First, the

small sample sizes for the preliminary subgroup analyses
make it difficult to draw firm conclusions from the findings.
Second, participants were limited to residents of Okayama
city and recruited from a single outpatient clinic in a psy-
chiatric hospital; it is unclear whether our results are gener-
alizable to people with schizophrenia in different settings.
Third, because the primary interest of the present study was
the cancer screening rates among individuals with schizo-
phrenia enrolled in the NHI or PA, the current findings have
limited generalizability to people with schizophrenia
enrolled in other types of health insurance. Fourth, some of
the present participants might have been subject to individ-
ual opportunistic screening rather than municipal cancer
screening programs, which could lead to underestimation of
the true cancer screening rates. Fifth, patients with very
severe symptoms were excluded, which might lead to over-
estimation of the cancer screening rates. Sixth, there was a
timing gap between the mGAF ratings and participation in
cancer screenings, which may have been up to 2 years for
breast and cervical cancer screening. Seventh, the present
study did not include patients aged over 69 years, in agree-
ment with the policy of government statistics on cancer
screening rate. Finally, the true clinical endpoint is cancer
mortality among people with schizophrenia, not cancer
screening rates.
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In conclusion, we found extremely low cancer screen-
ing rates among individuals with schizophrenia who are
subject to municipal cancer screenings in Japan. Strategies
to promote municipal cancer screenings among people with
schizophrenia are urgently needed.
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