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Background
Healthcare access and outcomes in cancer patients with
schizophrenia remain unclear.

Aims

To investigate the likelihood of early diagnosis and treatment
in patients with schizophrenia who have cancer and their
prognosis.

Method

A retrospective matched-pair cohort of gastrointestinal
cancer patients was identified using a national in-patient
database in Japan. Multivariable ordinal/binary logistic
regressions was modelled to compare cancer stage at
admission, invasive treatments and 30-day in-hospital
mortality between patients with schizophrenia (n=2495)
and those without psychiatric disorders (n=9980).

Differences in cancer stage, treatment

and in-hospital mortality between patients
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matched-pair cohort study
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Results

The case group had a higher proportion of stage IV cancer
(33.9% v. 18.1%), a lower proportion of invasive treatment
(56.5% Vv. 70.2%, odds ratio (OR)=0.77, 95% Cl 0.69-0.85) and
higher in-hospital mortality (4.2% v. 1.8%, OR=1.35, 95% ClI
1.04-1.75).

Conclusions

Patients with schizophrenia who had gastrointestinal cancer
had more advanced cancer, a lower likelihood of invasive
treatment and higher in-hospital mortality than those without
psychiatric disorders.
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Life expectancy of people with schizophrenia has been reported to
be shorter than that of the general population'™ and the gap has
increased.*> Most excess deaths in the schizophrenia population
have been reported to be as a result of chronic physical
conditions, such as cardiovascular disease and cancer.>>° Studies
indicated that the cancer incidence in patients with schizophrenia
was no higher than in the general population.''™” However,
cancer mortality in patients with schizophrenia was higher than
in non-psychiatric patients.'®'®! The reason for the discrepancy
between cancer incidence and mortality in patients with
schizophrenia remains unclear;?° however, potential related
factors may include delayed diagnosis and lower likelihood of
receiving cancer care. Several studies have found a difference in
access to cancer care between patients with schizophrenia and
the general population,” with those with schizophrenia being less
likely to receive screening for cancer.>° A few studies suggested
that people with schizophrenia may have undergone delays in the
diagnosis of cancer and initiation of treatment.'®*”*® Also, some
studies indicated that patients with schizophrenia were less likely
to receive standard surgical and non-surgical treatment for
cancer.'®**”?® However, most studies have been limited owing to
a lack of detailed patient background data, including cancer stage
and comorbidity. The only study to include information about
cancer staging measured the presence of metastases, which is
rather crude compared with cancer stage.'® Further, many
studies have had small sample sizes and lacked control groups.
Additionally, little is known about the difference in short-term
mortality following treatment between patients with schizo-
phrenia and non-psychiatric patients.”” In the present study, we
hypothesised that patients with schizophrenia were less likely to
receive an early diagnosis of cancer, less likely to undergo invasive
cancer treatments and more likely to have a poor prognosis. To
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test these hypotheses, we used a national in-patient database in
Japan to conduct a matched-pair cohort study: we compared
cancer stage on admission, receipt of surgical and endoscopic
treatments and 30-day in-hospital mortality between gastrointestinal
cancer patients with schizophrenia and those without psychiatric
disorders.

Method

Data source

The Japanese Diagnosis Procedure Combination database is a
national database of in-patients in Japan. Details of the database
have been described elsewhere.’*! In brief, the database contains
administrative claims and discharge abstract data including the
following: unique hospital identifiers; postal codes of patient
residential areas; patients’ age and gender; diagnoses and
comorbidities on admission coded according to ICD-10;*?
procedures; tumour, node, metastasis classification of malignant
tumours and cancer stage; pack-year smoking status; and in-hospital
death. As of 2012, the database included approximately 7 million
in-patients from around 1000 hospitals, representing approximately
50% of all acute care in-patient admissions in Japan. Approval for
this study was obtained from the Institutional Review Board at
The University of Tokyo. Because of the anonymous nature of
the data, the requirement for informed consent was waived.

Patient selection and data

We identified patients aged >40 years who were admitted to the
participating hospitals with a primary diagnosis of gastric cancer
(ICD-10 code, C16) or colorectal cancer (C18-20) and were
discharged between 1 July 2010 and 31 March 2013. We excluded
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patients with recurrent cancer. Cancer stage was categorised into
four subgroups (stages I-IV). Patients with missing data on cancer
stage were defined as the ‘missing’ group. For non-psychiatric
comorbidities, each ICD-10 code for a comorbidity was converted
into a score based on Quan’s algorithm,33 and these were totalled
for each patient to calculate the Charlson comorbidity index
(CCI).>* Because all patients had a malignancy diagnosis (CCI
score 2), the summed CCI scores were divided into three
categories (2, 3—4 and >5). Smoking status was classified into
three groups: non-smoker, smoker and unknown status.

For the patients’ socioeconomic status, we used the average
household income per capita in the municipality where the patient
lived. These data were derived from the Statistical Observations
of Municipalities 2012 (www.stat.go.jp/english/). The average
neighbourhood income per capita for each patient was categorised
into quintiles. The reason for admission was divided into three
groups based on the diagnosis prior to admission: cancer,
schizophrenia and other.

Matching

Among the patients with gastrointestinal cancer, we selected the
case group (patients with schizophrenia) and the control group
(patients without any psychiatric disorder) by means of 1:4
matching. Patients with a diagnosis of schizophrenia were identi-
fied using ICD-10 code F20-29. The control group were those
without any diagnosis of psychiatric disorders (FO0-F99). For each
person in the case group, we identified a set of control patients
who were in the same age category (40-49, 50-59, 6069, 70-79
and 80-89 years old) and were admitted to the same institution
in the same year and month. We then randomly selected four

controls per individual in the case group from the pooled
population of controls.

Analyses

We compared patient characteristics between the case and the
control groups. We also compared the distribution of the cancer
stage on admission between the two groups. We then compared
the proportions of patients undergoing surgical or endoscopic
treatment and their length of stay as well as 30-day in-hospital
mortality between the groups stratified by cancer stage (I-IV).
Because the data-set does not include post-discharge information,
we used in-hospital death within 30 days after admission in our
analyses. We performed all these comparisons using chi-squared
tests.

In the matched groups, we performed multivariable ordinal
logistic regression to analyse the difference in cancer stage on
admission between the case and control groups — with adjustment
for age, gender, CCI, smoking status, site of cancer (gastric or
colorectal) and average neighbourhood income per capita. We
conducted multivariable binary logistic regression analysis to
compare the receipt of surgical or endoscopic treatment between
the case and control groups — with adjustment for age, gender,
CCI, smoking status, site of cancer (gastric or colorectal), average
income per capita and cancer stage (I-IV). We carried out
multivariable binary logistic regression analysis to compare
30-day in-hospital mortality between the case and control groups
— with adjustment for age, gender, CCI, smoking status, site of
cancer (gastric or colorectal), average income per capita, cancer
stage (I-IV), receipt of surgical or endoscopic treatment and
reason for admission. Generalised estimating equations were used
to account for clustering within each set of five patients (i.e. one in

Table 1 Patient backgrounds

Case group (n=2495) Control group (n=9980)
n % n % P
Gender 0.002
Male 1546 62.0 6521 65.3
Female 949 38.0 3459 34.7
Age, years 1.000
40-59 156 6.3 624 6.3
60-69 803 32.2 3212 32.2
70-79 1102 44.2 4408 44.2
>80 434 17.4 1736 17.4
Charlson comorbidity index score <0.001
<2 864 34.6 4316 43.2
3-4 852 34.1 3438 34.4
>5 779 31.2 2226 22.3
Smoking status 0.007
Non-smoker 1373 55.0 5340 53.5
Smoker 767 30.7 3372 33.8
Unknown 355 14.2 1268 12.7
Average neighbourhood income, thousand US dollars 0.872
<10.8 450 18.0 1854 18.6
10.8-12.2 463 18.6 1864 18.7
12.3-13.5 563 22.6 2159 21.6
13.6-15.8 484 19.4 1965 19.7
>15.8 508 20.4 2049 20.5
Data missing 27 1.1 89 0.9
Type of cancer 0.213
Gastric cancer 1265 50.7 5199 52.1
Colorectal cancer 1230 49.3 4781 47.9
Reason for admission <0.001
Treatment for cancer 2318 92.9 9639 96.6
Treatment for schizophrenia " 0.4 0 0.0
Other 166 6.7 341 3.4
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the case group and four in the control group). We set the statistical
significance level at 0.05 for a two-sided test. All analyses were
performed using SPSS version 22.0.

Results

Patient characteristics

We identified 436170 patients with primary gastrointestinal
cancer during the survey period. Among them, we found 4660
(1.1%) patients with schizophrenia and 412617 (94.6%) non-
psychiatric patients. Of these 417277 patients, 182716 patients
had gastric cancer, 209915 colorectal cancer and 24646 both
gastric and colon cancer. Using 1:4 matching, we selected 2495
individuals with schizophrenia (the case group) and 9980 non-
psychiatric controls (the control group). The 2165 excluded
patients in the case group had fewer than four counterparts in
the control pool. Table 1 presents the demographic data. The case
group had a higher CCI and a larger proportion of stage IV cancer
than the control group. No significant difference was seen in the
average neighbourhood income per capita. The proportion of
patients who were admitted for cancer treatment was slightly higher
in the control group (96.6%) than in the case group (92.9%).

Cancer stage on admission

The proportion of stage I cancer patients in the case group was
smaller than that in the control group (23.8% v. 43.6%), and
the proportion of stage IV cancer patients in the case group was
greater than in the control group (33.9% v. 18.1%, P<0.001).
Data on the cancer stage was missing in 170 (6.8%) of those in
the case group and 730 (7.3%) in the control group (Table 2).

Table 3 presents the results of the multivariable ordinal logistic
regression analysis for cancer stage fitted with a generalised
estimation equation. After adjusting for patients’ gender, age,
CCI, average neighbourhood income, smoking status and type
of cancer, the case group was significantly more likely to have a
higher cancer stage than the control group: relative risk, 1.86,
95% CI 1.72-2.00; P<0.001.

Undergoing surgical or endoscopic treatment
and length of stay

The proportion of patients receiving surgical or endoscopic
treatment was significantly different between the two groups:
56.5% in the case group and 70.2% in the control group,
P<0.001 (Table 2). Regarding type of invasive treatment, those
in the case group were more likely to receive open surgery
(34.0%) than the non-psychiatric control group (29.5%). The
control group were more likely to undergo laparoscopic surgery

Cancer stage, treatment and mortality in in-patients with and without schizophrenia

or endoscopic treatment than patients with schizophrenia
(14.5% v. 18.4%, 7.9% v. 22.3%, respectively). When stratified
by cancer stage, the proportions of patients undergoing surgical
or endoscopic treatment for stage I cancer were 84.5% and
88.0% respectively in the case and control groups (P=0.024).
The respective proportions for stage IV cancer were 20.4% and
31.7% (P<0.001).

The median length of stay was 25 days (interquartile range
(IQR) =15-43) for the case group and 15 days (IQR=9-24) for
the control group (Table 2). Multivariable binary logistic
regression analysis fitted with a generalised estimation equation
showed that the case group was significantly less likely to undergo
surgical or endoscopic treatment than the control group — odds
ratio (OR)=0.77, 95% CI 0.69-0.85, P<0.001 — even after
adjustment for cancer stage (Table 4).

30-day in-hospital mortality

The case group had higher 30-day in-hospital mortality (4.2%)
than the control group (1.8%, P<0.001) (Table 2). Table 5 shows
the results of multivariable binary logistic regression analysis for
30-day mortality fitted with a generalised estimation equation.
After adjusting for all the patients’ characteristics, the case group
had significantly higher mortality than the control group
(OR=1.35; 95% CI 1.04-1.75, P=0.026) — even after adjustment
for cancer stage, undergoing invasive treatments and reason for
admission. Being older, having an advanced cancer stage and
higher CCI, and not receiving invasive treatments were also
significantly associated with 30-day in-hospital mortality.

Discussion

Main findings

The present retrospective matched-pair cohort study using a
national in-patient database in Japan found that patients with
gastrointestinal cancer and schizophrenia were more likely to have
advanced cancer on admission than those without psychiatric
disorders. Those with schizophrenia were less likely to receive
surgical or endoscopic treatment than the controls — even after
adjusting for cancer stage. In-hospital mortality within 30 days
was significantly higher in patients with schizophrenia than the
controls — even after adjusting for cancer stage and undergoing
surgical or endoscopic treatment.

Comparisons with other studies

Advanced cancer stage on first admission in the patients with
schizophrenia may reflect a delay in diagnosis or a delay in
initiating treatment after diagnosis. Several previous studies with

Table 2 Cancer stage on admission, patients undergoing invasive treatments and 30-day mortality

Cancer stage, n (%)

Missing
Undergoing surgical or endoscopic treatment, n (%)
Open surgery
Laparoscopic surgery
Endoscopic treatment

Length of stay, days: median
30-day mortality, n (%)

Case group (n1=2495) Control group (n=9980) P
<0.001
595 (23.8) 4347 (43.6)
402 (16.1) 1476 (14.8)
483 (19.4) 1622 (16.3)
845 (33.9) 1805 (18.1)
170 (6.8) 730 (7.3)

1409 (56.5) 7002 (70.2) <0.001
848 (34.0) 2948 (29.5) <0.001
363 (14.5) 1832 (18.4)

198 (7.9) 2222 (22.3)
25 15
104 (4.2) 175 (1.8) <0.001
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Table 3 Multivariable ordinal logistic regression analysis

for cancer stage

Table 4 Multivariable binary logistic regression analysis
for patients undergoing surgical or endoscopic treatment

Relative risk (95% CI) P QOdds ratio (95% Cl) P
Group Group
Control 1.00 Control 1.00
Case 1.86 (1.72-2.00) <0.001 Case 0.77 (0.69-0.85) <0.001
Gender Gender
Male 1.00 Male 1.00
Female 1.10 (1.02-1.18) 0.012 Female 0.98 (0.88-1.09) 0.678
Age, years Age, years
40-59 1.00 40-59 1.00
60-69 1.03 (0.89-1.20) 0.673 60-69 1.09 (0.88-1.35) 0.447
70-79 0.91 (0.79-1.06) 0.240 70-79 1.22 (0.98-1.51) 0.069
>80 1.06 (0.90-1.25) 0.497 >80 1.01 (0.80-1.27) 0.953
Charlson comorbidity index score Charlson comorbidity index score
<2 1.00 <2 1.00
3-4 0.96 (0.89-1.04) 0.280 3-4 1.15 (1.03-1.28) 0.016
=5 3.61 (3.30-3.95) <0.001 =5 0.73 (0.65-0.82) <0.001
Average neighbourhood Average neighbourhood
income, thousand US dollars income, thousand US dollars
<10.8 1.00 <10.8 1.00
10.8-12.2 1.00 (0.89-1.12) 0.970 10.8-12.2 1.03 (0.87-1.21) 0.743
12.3-13.5 1.00 (0.90-1.12) 0.931 12.3-13.5 1.09 (0.93-1.28) 0.303
13.6-15.8 1.14 (1.02-1.28) 0.027 13.6-15.8 1.03 (0.87-1.21) 0.760
>15.8 1.27 (1.14-1.43) <0.001 >15.8 0.96 (0.81-1.13) 0.598
Smoking status Smoking status
Non-smoker 1.00 Non-smoker 1.00
Smoker 0.99 (0.92-1.07) 0.823 Smoker 1.17 (1.05-1.31) 0.005
unknown 1.27 (1.14-1.42) <0.001 uUnknown 0.93 (0.80-1.09) 0.381
Type of cancer Type of cancer
Gastric cancer 1.00 Gastric cancer 1.00
Colorectal cancer 1.74 (1.63-1.86) <0.001 Colorectal cancer 1.36 (1.23-1.52) <0.001
Cancer stage
| 1.00
Il 0.64 (0.54-0.75) <0.001
small sample sizes have reported delayed cancer diagnosis among n 0.47 (0.41-0.54) <0.001
patients with psychiatric disorders: there was an increased \% 0.06 (0.06-0.07) <0.001
proportion of diagnosis at autopsy’> and having metastasis on Missing 0.03 (0.03-0.04) <0.001
presentation,'®?® as well as suggested delays in initiating treatment

after diagnosis.'"® Other limited studies have reported a reduced
likelihood of patients with psychiatric illness undergoing cancer
treatment.'®***> Those studies lacked detailed clinical data,
including cancer stage and comorbidities. The present study
involved a national large-scale database, which included detailed
patient characteristics. Several studies estimated excess cancer
mortality in patients with mental illness;'®?° however, to our
knowledge, no study has examined short-term mortality in
in-patients with cancer who also have schizophrenia. Our study
selected gastrointestinal cancer because it is highly prevalent in
Japan, and it can be detected and treated at an earlier stage than
other types of cancer. Our results demonstrated that patients with
schizophrenia had higher 30-day in-hospital mortality than non-
psychiatric patients — even after adjustment for cancer stage on
admission, undergoing curative treatments and comorbidities.

Interpretation of our findings

The more advanced cancer stage on admission reflects impaired
access to cancer care in patients with schizophrenia. The lower
proportion receiving treatment suggests poorer quality of cancer
care in this group. A possible explanation for the greater length
of stay observed among this group is that these individuals had
a more advanced cancer stage and were more likely to undergo
open surgery than less invasive treatment, such as laparoscopic
surgery and endoscopic treatment. Another explanation is that
because the patients with schizophrenia had more comorbidities
than the non-psychiatric control group, longer stays were needed
after cancer treatment. The higher in-hospital mortality observed
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in this study may have resulted not only from impaired access to
and low-quality of cancer care, but also unmeasured physical
factors in the patients with schizophrenia. Higher mortality was
observed both in those individuals with schizophrenia whose
cancer was at an early and at an advanced stage. The causes of
death should differ between those patients with stage I cancer
and those with stage IV cancer. We believe that patients with
early-stage cancer would not have died only because of the cancer
prognosis within 30 days after admission; their deaths would
probably also be related to adverse treatment outcome. Limited
studies have reported higher operative morbidity and mortality
among patients with psychiatric conditions.?*?®*”  Factors
suggested as affecting poorer operative outcomes in those with
psychiatric illness included the following: the patients’ psychotic
or hazardous health behaviour; interactions between antipsychotics
and anaesthetics or analgesias;37 and insufficient nutrition.>®
However, we could not assess the overall short-term mortality
because our data did not include post-discharge information.

It should be noted that in this study, the difference in the
proportions of patients undergoing surgical or endoscopic
treatment between the schizophrenia and control groups were
greater for patients with stage IV cancer than for those at other
stages. These results indicate that physicians may have tended to
avoid invasive treatments for advanced cancer, especially for
patients with psychiatric conditions.

Japan has a system of universal health coverage with public
health insurance. In principle, insured people may visit a doctor
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Table 5 Multivariable binary logistic regression analysis

for 30-day mortality

0dds ratio (95% Cl) P

Group

Control 1.00

Case 1.35 (1.04-1.75) 0.026
Gender

Male 1.00

Female 0.95 (0.71-1.28) 0.756
Age, years

40-59 1.00

60-69 0.94 (0.56-1.60) 0.829

70-79 1.16 (0.69-1.95) 0.583

>80 1.92 (1.11-3.31) 0.020
Charlson comorbidity index score

<2 1.00

3-4 0.75 (0.49-1.15) 0.181

>5 2.37 (1.72-3.26) <0.001
Average neighbourhood
income, thousand US dollars

<10.8 1.00

10.8-12.2 1.22 (0.77-1.92) 0.403

12.3-13.5 1.71 (1.11-2.63) 0.014

13.6-15.8 1.48 (0.96-2.27) 0.075

>15.8 1.10 (0.71-1.71) 0.667
Smoking status

Non-smoker 1.00

Smoker 0.83 (0.60-1.16) 0.282

Unknown 1.52 (1.08-2.14) 0.016
Type of cancer

Gastric cancer 1.00

Colorectal cancer 0.63 (0.49-0.83) 0.001
Cancer stage

| 1.00

Il 1.55 (0.62-3.89) 0.350

11l 2.77 (1.30-5.92) 0.008

I\ 5.77 (3.03-11.01) <0.001

Data missing 3.28 (1.61-6.67) <0.001
Surgical or endoscopic treatment

No 1.00

Endoscopic 0.06 (0.01-0.27) <0.001

Open 0.13 (0.08-0.22) <0.001

Laparoscopic 0.02 (0.00-0.17) <0.001
Reason for admission

Treatment for cancer 1.00

Treatment for schizophrenia 2.92 (0.30-28.07) 0.354

Other 1.50 (0.99-2.28) 0.055

at any clinic or hospital in the country. Patients ability to pay thus
has little influence on hospital access or length of stay; however,
we observed impaired access to cancer care among patients with
schizophrenia in Japan. The present results may not be generalised
to other types of patients, such as those with other types of cancer.

Strength and limitations of the study

The strength of the present study is the use of a large data-set from
a national in-patient database. This study is the first to compare
cancer stage, treatment and mortality between patients with
schizophrenia and non-psychiatric controls by means of detailed
clinical information in a nationwide clinical setting.

This study has several limitations. First, the coded diagnoses in
the administrative claims database are less well validated than
those in prospective studies. Second, because the sample selection
was not random, the study participants might have less advanced
cancer than all the cancer patients with schizophrenia in Japan,
resulting in underestimation of the potential disparity in treatments.
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Third, some factors that can affect treatment outcome were not
included in our model. In the administrative claims database,
we were unable to assess the severity of schizophrenia, which
has been reported to affect surgical outcome.* The psychological
condition of the patients with schizophrenia during treatment was
also unknown. However, it may be assumed that the condition in
the majority of those with schizophrenia in the present study was
chronic, not acute, because admission to hospital in most was
because of the cancer, not schizophrenia (Table 1). We were
unable to assess social support and alcohol or substance use,
which could be related to survival in cancer patients. Psychotropic
medication was not included in our model. We did not include
obesity owing to missing data or possible underreporting. Another
limitation was lack of information about the cause of death for
all the study participants. However, we may infer that many of
the deaths were related to adverse treatment outcome or cancer
prognosis since we observed deaths only within 30 days of
admission to hospital. Finally, the database is de-identified and
cannot be linked to other databases at an individual-patient level.

Implications

Compared with non-psychiatric patients, individuals with
schizophrenia with gastrointestinal cancer were admitted to
hospital with more advanced cancer, were less likely to undergo
invasive treatments and were more likely to die. These results
indicate the necessity for improving access to and quality of cancer
care for patients with schizophrenia.
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