Participation in the National Bowel Cancer Screening
Program by people with severe mental iliness,
Australia, 2006-2019: a national data linkage study
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The known: The incidence of colorectal cancer is similar but the
disease-specific mortality higher among people with severe mental
illness than other people. Differences in care may contribute to the
difference, including a lower screening rate.

The new: Participation in the National Bowel Cancer Screening
Program was significantly lower among people with severe
mental illness than other Australians during 2006-2019. Their
proportion of positive faecal occult blood test results was larger
(12.3% v 6.6%), but the proportion who subsequently underwent
colonoscopy was smaller (71.7% v 82.6%).

The implications: Barriers to screening may contribute to higher
colorectal cancer case fatality rates in people with severe mental
illness.

)

e have previously reported that people with
Wpsychiatric conditions who have colorectal cancer

are up to 78% more likely to die from the condition
than people without psychiatric illness;"” In some reports, the
difference is greater for people with severe mental illness, such
as schizophrenia.'As the incidence of colorectal cancer in people
with mental illness and the general population is similar,"” the
higher mortality may be linked with differences in cancer health
care, including cancer screening.

A systematic review found in 2020 that the likelihood of breast
and cervical cancer screening was lower for people with any type
of mental illness, but no corresponding studies of colorectal cancer
screening were identified.” More recent studies in England* and
Australia’ have found lower adjusted colorectal cancer screening
rates among people with severe mental illness; however, the
Australian study was based on opportunistic screening in
primary care rather than a population-based screening program.’

The staged introduction of the Australian government-funded,
population-based National Bowel Cancer Screening Program
(NBCSP) began in August 2006.° A faecal occult blood test kit
for self-sampling is mailed to people aged 50-74 years every two
years. However, some priority populations, such as Indigenous
people’ and people living in areas of lower socio-economic
status,” may be less likely to participate in such programs
than other people. The participation of people with severe
mental illness has not been investigated. Anticipatory anxiety
about possible subsequent procedures can also be a barrier to
screening.

In the Colorectal cancer Outcomes in people with Severe Mental
Illness Cohort (COSMIC) study, we compared rates of NBCSP
participation on first invitation and of colonoscopy after positive
faecal occult blood test results for people with severe mental
illness, identified by the prescribing of lithium or atypical
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Abstract

Objective: To compare rates of participation in the National Bowel
Cancer Screening Program (NBCSP) and follow-up for people with
severe mental illness with those for people without severe mental
illness or not prescribed antidepressants.

Study design: Retrospective cohort study; analysis of de-identified
linked NBCSP, Pharmaceutical Benefits Scheme (PBS), and Medicare
Benefits Schedule (MBS) data.

Setting: Australia, 2006-2019.

Participants: People aged 50-74 years (NBCSP-eligible) with
severe mental illness, defined as those dispensed two or more
prescriptions for second generation antipsychotics or for lithium
(PBS data), and a random sample of people aged 50-74 years
eligible for Medicare-subsidised services but never prescribed
psychotropic medications (antipsychotics, lithium, antidepressants).

Main outcome measures: NBCSP participation (returned faecal
occult blood test sample), valid test result, positive test result, and
follow-up colonoscopy rates.

Results: A total of 119 475 people with severe mental illness and
1090 574 control group people were included in our analyses. The
proportion of women was larger in the severe mental illness group
(51.3%) than the control group (48.7%), as were the proportions
who lived in inner regional areas (23.5% v 19.1%) or in areas in

the lowest socio-economic quintile (21.8% v 14.7%). The NBCSP
participation rate was lower among people with severe mental
illness (adjusted incidence rate ratio [IRR], 0.70; 95% confidence
interval [Cl], 0.69-0.84). The proportion of valid test results was
smaller for people with severe mental illness (95.9% v 98.7%;
adjusted IRR, 0.97; 95% Cl, 0.96-0.99), and the positive test
result proportion larger (12.3% v 6.6%; adjusted IRR, 2.01; 95% Cl,
1.94-2.09). The proportion of positive test results followed by
colonoscopy was smaller for people with severe mental illness
(71.7% v 82.6%); adjusted IRR, 0.88; 95% Cl, 0.85-0.92).

Conclusions: People with severe mental illness were less likely to
participate in the NBCSP or to undergo colonoscopy after a positive
test result than other Australians. These differences may contribute
to higher colorectal cancer mortality among people with severe
mental illness. The contributions of differences in cancer stage at
diagnosis and subsequent treatment to higher colorectal cancer
&nortality require further study.

antipsychotic agents, with those for people without severe
mental illness or not prescribed antidepressants.

Methods

COSMIC is a retrospective cohort study based on the analysis of
de-identified linked administrative data. A pre-study protocol
was published’ and the study was prospectively registered
with the Australian and New Zealand Clinical Trials Registry
(ACTRN12620000781943; 3 August 2020). Our report conforms
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with the STrengthening the Reporting of OBservational studies
in Epidemiology (STROBE) guidelines."

Definition of cases and controls

We analysed Pharmaceutical Benefits Scheme (PBS) data to
identify people dispensed lithium or atypical antipsychotic
agents, and therefore deemed likely to have a severe mental
illness."” Lithium is specifically indicated for the treatment
of bipolar affective disorder, but is sometimes prescribed for
treatment-resistant depression;]2 other uses are off-label or
experimental.”'* Atypical antipsychotic prescribing for people
with schizophrenia or bipolar affective disorder requires an
indication-specific authority code to qualify for PBS subsidisation.
We defined cases as people who had been dispensed two or
more prescriptions since 1 July 2002 (commencement date for the
PBS dataset) to minimise the inclusion of off-label prescribing.
We included people aged 50-74 years on 1 January 2006 (start of
the NBCSP) and eligible people who reached their 50th birthday
by 31 December 2019. Later data were not included because of
the impact of coronavirus disease 2019-related restrictions on
NBCSP participation from 2020.

For our population-based comparison group, we randomly
selected one in nine people aged 5074 years from the Medicare
Enrolments File (includes data for all people eligible for Medicare-
subsidised services) who had never been prescribed psychotropic
medications (antipsychotics, lithium, antidepressants) from the
commencement of the PBS dataset.

Outcomes

We used NBCSP data to assess participation (test invitations,
test samples returned, proportion of valid test samples) and
screening outcomes (test results, follow-up colonoscopy after
positive test results) during 1 August 2006 — 31 December 2019.
A valid test result was defined as a conclusive (positive or
negative) result; that is, the result was not inconclusive because
the sample was incorrectly collected, spoiled or damaged
during transport, or could not be processed for another reason.
Colonoscopy procedure data were obtained from the Medicare
Benefits Schedule (MBS) dataset (before 1 November 2019: MBS
item numbers 32084, 32087-32090, 32093; from 1 November
2019: 32084, 32087, 32222-32229). Data for faecal occult blood
tests performed outside the NBCSP from 1 January 2004 to
31 December 2019 (the latest available data) were obtained from
the MBS dataset (item numbers 66764, 66767, 66770).

Statistical analysis

Characteristics of people with severe mental illness and the
control group were initially compared as relative risks (RRs)
with 95% confidence intervals (CIs); that is, the relative risk of
people in a category being in the severe mental illness group,
compared with the reference category for the characteristic.
Incidence rate ratios (IRRs) comparing people with severe mental
illness with people never prescribed psychotropic medications
(control group) were estimated for four outcomes using Poisson
regression:

e returning a test sample after being invited to participate
(censored at the next invitation, death, or 31 December 2019);

* received a valid test result after returning a test sample;

 receiving a positive test result after returning a valid test
sample; and

. undergoing follow-up colonoscopy after a positive test result.

We used robust variance estimates and included an offset for time
at risk (in person-years) to account for differences in follow-up
time; it was calculated from 2006 (NBCSP commencement date)
or the year in which an individual was first eligible for screening,
whichever was later. If an individual was eligible for screening
before they were dispensed lithium or an atypical antipsychotic
agent, the time prior to the prescription was treated as unexposed.
Colonoscopies were counted only if undertaken between
receiving the positive test result and receiving a subsequent
NBCSP invitation (or within two years if no further invitations
were made). Covariates included age at time of invitation, sex, and
postcode-based residential remoteness (Accessibility/Remoteness
Index of Australia'”) and socio-economic status (Index of Relative
Socio-economic Advantage and Disadvantage'®). Indigenous
status is collected by the NBCSP for people with positive test
results, but the degree of missing data prevented including it as
a covariate. A preliminary analysis found that the likelihood of
responding to second or subsequent NBCSP screening invitations
was heavily dependent on participation when first invited; we
therefore focused on first invitations to simplify the analysis and
remove prior participation as a factor.

Ethics approval

The University of Queensland Human Research Ethics
Committee (2019000296) and the Australian Institute of Health
and Welfare Ethics Committee (E2019-5-1108) approved the
study.

Results

A total of 1210049 people invited to participate in the NBCSP
were included in our analysis: 119475 with severe mental illness
and 1090574 who comprised our control group (Box 1). The
proportion of women was larger in the severe mental illness
group (51.3%) than the control group (48.7%; RR, 1.36; 95% CI,

1 National Bowel Cancer Screening Program (NBCSP)
participation and outcomes for people aged 50-74 years with
severe mental illness and for a randomly selected control
group of people aged 50-74 years, Australia, 2006-2019

People with severe mental illness Control group

Invited to participate in the NBCSP: Invited to participate in the NBCSP:
119 475 people 1090 574 people

' !

Test samples returned: Test samples returned:
30180 (25.3%) 408 326 (37.4%)

| !

Valid test results: Valid test results:
28930 (95.9%) 402 873 (98.7%)

| !

Positive test results: Positive test results:
3556 (12.3%) 26 555 (6.6%)

| |

Follow-up colonoscopy:
2548 (71.7%)

Follow-up colonoscopy:
21924 (82.6%)




1.34-1.38), as were the proportions who lived in inner regional
areas (23.5% v 19.1%; v major cities: RR, 1.34; 95% CI, 1.31-1.37) or
in areas in the lowest socio-economic quintile (21.8% v 14.7%; v
highest quintile: RR, 2.45; 95% CI, 2.40-2.50) (Box 2).

A total of 438506 people (36.2%) participated in the NBCSP (ie,
returned test samples); the participation rate was lower among
people with severe mental illness than in the control group
(25.7% v 374%; IRR, 0.68; 95% CI, 0.67-0.69). The participation
rate was also lower among people in remote areas than in major
cities (28.3% v 35.7%; IRR, 0.68; 95% CI, 0.67-0.69), and among
people living in areas of greatest socio-economic disadvantage
than in areas of lowest socio-economic disadvantage (33.0% v
38.3%; IRR, 0.86; 95% CI, 0.85-0.87). The proportion of women
who participated was larger than that of men (39.0% v 31.9%;
IRR, 1.17; 95% CI, 1.16-1.17); the participation rate was higher
in inner (38.5%; IRR, 1.08; 95% CI, 1.08-1.09) and outer regional
areas (38.5%; IRR, 1.05; 95% CI, 1.04-1.06) than in major cities.
By age group, participation was highest for people aged 65-69

years (45.1%) and lowest for those aged 50-54 years (31.3%)
(Box 3).

In the adjusted analyses, the participation rate was lower among
people with severe mental illness (adjusted IRR, 0.70; 95% CI,
0.69-0.84). The proportion of valid test results was smaller for
people with severe mental illness (95.9% v 98.7%; adjusted IRR,
0.97; 95% CI, 0.96-0.99), and the positive test result proportion
was larger (12.3% v 6.6%; adjusted IRR, 2.01; 95% CI, 1.94-2.09).
The proportion of positive test results followed by colonoscopy
was smaller for people with severe mental illness (71.7% v 82.6%;
adjusted IRR, 0.88; 95% CI, 0.85-0.92) (Box 4).

Discussion

In our large national study, we found that NBCSP participation
was significantly lower among people prescribed medications
for bipolar disorder and schizophrenia than other people.

2 Baseline characteristics of people aged 50-74 years with a severe mental illness (prescribed lithium or atypical antipsychotic agents)
and a randomly selected control group of people aged 50-74 years, Australia, 2006-2019

Residential remoteness
Major cities
Inner regional
Outer regional
Remote/very remote
Socio-economic status (IRSD), quintile
5 (least disadvantage)
4
3
2
1(most disadvantage)
Missing data
Age group at first invitation (years)
50-54
55-59
60-64
65-69
70-74
Year of first invitation
2006-2007
2008-2010
20M1M-2013
2014-2016
2017-2019

775 499 (711%)
208 562 (19.1%)
88630 (8.1%)
17 883 (1.6%)

304194 (28.3%)
226931 (211%)
207289 (19.3%)
179 234 (16.7%)
157735 (14.7%)
15191

548 416 (50.3%)
260 678 (23.9%)
14 940 (1.4%)
255 918 (23.5%)
10 622 (1.0%)

87362 (8.0%)
282162 (25.9%)
319 311 (29.3%)
243569 (22.3%)
158170 (14.5%)

Characteristic Control group People with severe mentalillness Unadjusted relative risk (95% CI)*
Overall 1090574 19 475 —
Sex

Men 605949 (55.6%) 58227 (48.7%) 1

Women 484 625 (44.4%) 61248 (51.3%) 1.36 (1.34-1.38)

80 455 (67.3%) 1

28 046 (23.5%) 134 (1.32-136)
9713 (8.1%) 1.06 (1.04-1.09)
1261 (11%) 0.66 (0.62-0.69)

22073 (19.0%) 1

21573 (18.6%) 134 (1.31-137)

23376 (20.1%) 1.63 (1.59-1.66)

23915 (20.6%) 1.97 (1.93-2.01)

25353 (21.8%)

2.45 (2.40-2.50)

3185 —

68 052 (57.0%) 1

24,555 (20.6%) 0.73 (0.72-0.75)
694 (0.6%) 0.34(0.32-0.37)

25376 (21.2%) 0.78 (0.77-0.79)
798 (0.7%) 0.57 (0.53-0.62)

6601 (5.5%)

1

26075 (21.8%) 125 (1.21-1.28)
35382 (29.6%) 1.53 (1.48-1.57)
29 977 (25:1%) 172 (1.67-177)
21440 (17.9%) 192 (1.86-1.98)

reference category for the characteristic. 4

Cl = confidence interval; IRSD = Index of Socio-Economic Disadvantage. * That is, the relative risk of included people in category being in the severe mental illness group, compared with the
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3 Participation in the National Bowel Cancer Screening Program, Australia, 2006-2019, by people aged 50-74 years with a severe
mental illness and a randomly selected control group of people aged 50-74 years*

Characteristic

Participated

Did not participate

Unadjusted incidence rate ratio

(95% CI)

Study group
Control
Severe mental illness
Sex
Men
Women
Residential remoteness
Major cities
Inner regional
Outer regional

Remote/very remote

Socio-economic status (IRSD), quintile

5 (least disadvantage)

1(most disadvantage)

Age group at first invitation (years)

50-54
55-59
60-64
65-69
70-74
Year of first invitation

2006-2007
2008-2010
201-2013
2014-2016
2017-2019

438506
408326 (37.4%)
30180 (25.3%)

211940 (31.9%)
212919 (39.0%)

305245 (35.7%)
91202 (38.5%)
36 643 (37.3%)

5416 (28.3%)

124979 (38.3%)
91802 (36.9%)
83082 (36.0%)
72402 (35.6%)
60 436 (33.0%)

193 041 (31.3%)
108 243 (37.9%)
5620 (35.9%)
126797 (45.1%)
4805 (42.1%)

40542 (431%)
122692 (39.8%)
125765 (35.5%)
90710 (33.2%)
58797 (32.7%)

771543
682248 (62.6%)
89295 (74.7%)

438589 (68.1%)
332954 (61.0%)

550709 (64.3%)
145 406 (61.5%)
61700 (62.7%)
13728 (71.7%)

201288 (61.7%)
156702 (63.1%)
147 583 (64.0%)
130747 (64.4%)
122 652 (67.0%)

423427 (68.7%)
176 990 (62.1%)
10 014 (64.1%)
154 497 (54.9%)
6615 (57.9%)

53421 (56.9%)
185545 (60.2%)
228928 (64.5%)
182 836 (66.8%)
120 813 (67.3%)

]
0.68 (0.67-0.69)

1
117 (116-117)

1
1.08 (1.08-1.09)
1.05 (1.04-1.06)
0.80 (0.78-0.81)

1
0.96 (0.96-0.97)
0.94 (0.93-0.95)
0.93(0.92-0.94)
0.86 (0.85-0.87)

]
1.21(1.20-1.22)
145 (112-117)
1.44 (1.43-1.45)
134 (1.31-137)

1
0.92 (0.91-0.93)
0.82(0.81-0.83)
0.77 (0.76-0.78)
0.76 (0.75-0.77)

Cl = confidence interval. * That is: returned faecal occult blood test samples.

4 National Bowel Cancer Screening Program screening participation and follow-up for people aged 50-74 years with a severe mental
illness and a randomly selected control group of people aged 50-74: univariate and multivariate regression analyses

Incidence rate ratio (95% Cl)

Outcome

Severe mentalillness

Control group

Unadjusted

Adjusted*

Returned faecal occult blood test

sample

Valid test result

30180 (25.3%)

408326 (37.4%)

0.68 (0.67-0.69)

0.70 (0.69-0.70)

Positive test result

Colonoscopy after positive test
result positive

28930 (95.9%)
3556 (12.3%)
2548 (71.7%)

402 873 (98.7%)
26555 (6.6%)
21924 (82.6%)

0.97 (0.96-0.98)
1.96 (1.89-2.03)
0.90 (0.86-0.94)

0.97 (0.96-0.99)
2.01(1.94-2.09)
0.88(0.85-0.92)

Cl = confidence interval. * Adjusted for sex, postcode-based residential remoteness and socio-economic position (Index of Relative Socioeconomic Disadvantage), age at first invitation, and

year of first invitation.




Further, valid screening test results were less likely for people
with severe mental illness who participated, they were more
likely to receive positive test results, and those with positive
results were less likely to undergo follow-up colonoscopy. The
proportion of women was larger in the severe mental illness
group than the control group, reflecting the gender distribution
of these diagnoses in older age groups. % Overall participation
(both groups) was similar to that reported for the NBCSP as a
whole.”* As also reported by Cancer Australia,'” participation
was also lower in areas of greater socio-economic disadvantage,
and in remote areas than in major cities, while participation
was higher among women, increased with age, and was higher
among people in inner or outer regional areas than in major
cities.

Our finding that the NBCSP screening rate was lower among
people with severe mental illness was consistent with the lower
opportunistic colorectal cancer testing rate in primary care, after
adjustment for age, gender, and number of clinic visits, found by
the analysis of a 10% PBS dispensing data sample for 2004-2014.”
The NBCSP has not reduced inequity in bowel cancer screening
for people with severe mental illness, similar to findings in
England of lower screening participation among people with
severe mental illness (42.11% v 58.89%).*

Our findings suggest that access to screening may be one factor
in poorer colorectal cancer outcomes for people with severe
mental illness. However, the influence of other factors along the
colorectal cancer care pathway, from screening to end-of-life care,
should also be investigated. For instance, we found in our recent
systematic review that people with severe mental illness were
less likely to receive colorectal cancer treatment (any, surgical
resection, or adjuvant therapy), even after adjustment for socio-
demographic characteristics and cancer stage at the time of
presentation.m Cancer stage is potentially an important factor, as
people with mental illness are more likely than other people to
have more advanced cancer at diagnosis.’

Strategies for increasing NBCSP participation by people with
severe mental illness could include alternative approaches to
distributing test kits, such as providing them in mental health
services for opportunistic screening, together with dedicated
health personnel for follow-up and support. In Japan, case
management, including education and patient navigation,
increased participation in colorectal cancer screening by people
with schizophrenia.”” Identifying other barriers in the colorectal
cancer care pathway should also be investigated, including their
effects on outcomes; delays at some stages may be more harmful
than others, depending on age.23 More broadly, our findings
indicate the need to consider people with mental illness as a
priority group at risk of poorer colorectal cancer outcomes.

Limitations

We used prescription authority codes rather than medical
records to define cases of severe mental illness, and these
codes do not capture private prescriptions or people not using
any other medications. However, these omissions would
include only a small proportion of people with severe mental
illness. An Australian survey of adults aged 18-64 years with
psychotic illness and in contact with public specialist mental
health services during 2009 and 2010 found that 81.6% were
taking prescribed antipsychotic medications;** further, private
prescriptions account for fewer than 10% of all community
medication prescriptions.”” Similarly, some prescriptions of
first generation antipsychotics, which do not require authority

codes, may have been off-label prescriptions for conditions other
than severe mental illness (eg, organic brain syndromes). In an
American study, for instance, first generation antipsychotics
accounted for about 20% of off-label antipsychotic prescribing
for Department of Veterans Affairs patients.”® However, less
than 14% of antipsychotics dispensed in Australia during 2015—
20 were first generation antipsychotics.””

Some second generation antipsychotic prescriptions may not
have been for people with severe mental illness (e, incorrect use
of authority codes); we therefore excluded second generation
antipsychotic prescriptions with authority codes for behavioural
disturbances associated with dementia, as well as people
prescribed low-dose antipsychotics. Lithium can be prescribed as
adjuvant therapy for people with treatment-resistant depression,
but the most frequent indication is bipolar disorder. Finally, we
restricted our analyses to people eligible for the NBCSP (50-74
years of age).

The general effect of any misclassification of whether people had
severe mental illness in our analyses would be underestimation
of differences between the two groups; that is, our estimates are
conservative. In addition, as the MBS database does not include
information on colonoscopies in public hospitals, the availability
of this information depended on clinicians directly informing
the NBCSP; without access to state and territory hospitals data,
we could not assess how often this was not provided, and we
may have underestimated colonoscopy rates among people
with severe mental illness, as they are especially likely to use
public hospital care. Nevertheless, the data we analysed is more
likely to be nationally representative than data analysed in
studies that require individual consent.

We could not include Indigenous status as a covariate in
our analysis because the NBCSP data is incomplete for this
characteristic. However, as the proportion of Indigenous people in
Australia is about 4%, it is unlikely that this factor would explain
the differences between people with and without severe mental
illness we have reported. The rate of participation in colorectal
cancer screening programs is lower for Indigenous than non-
Indigenous people,” and screening rates among Indigenous
Australians with severe mental illness should therefore be
investigated.

We restricted the study period to before the coronavirus disease
2019 (COVID-19) pandemic, as it may have affected screening
behaviour and outcomes; we therefore assessed neither its
immediate nor its long term effects. Finally, we assessed process
measures, not clinical outcomes.

Conclusion

In our large population-based study of people with access to
universal health care, we found that participation in the NBCSP
was lower among people with severe mental illness, and their
rate of follow-up colonoscopy after positive test results was
also lower. As differences in screening frequency may partially
explain the higher mortality associated with colorectal cancer in
people with severe mental illness, the screening of people in this
disadvantaged group must be improved.
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