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Abstract

Objective: Colorectal cancer has geographic inequities in Australia, with higher
mortality rates and lower participation in the National Bowel Cancer Screening
Program (NBCSP) in remote and rural areas. The at-home kit is temperature-
sensitive, necessitating a ‘hot zone policy’ (HZP); kits are not sent when an area's
average monthly temperature is above 30°C. Australians in HZP areas are sus-
ceptible to potential screening disruptions but may benefit from well-timed inter-
ventions to improve participation. This study describes the demographics of HZP
areas and estimates the impacts of potential screening changes.

Methods: The number of individuals in HZP areas was estimated, as well as cor-
relations with remoteness, socio-economic and Indigenous status. The potential
impacts of screening changes were estimated.

Results: Over a million eligible Australians live in HZP areas, which are more
likely to be remote/rural, have lower socio-economic status and higher Indigenous
populations. Predictive modelling estimates that any 3-month screening disrup-
tion would increase CRC mortality rates up to 4.1 times more in HZP areas vs
unaffected areas, while targeted intervention could decrease mortality rates 3.4
times more in HZP areas.

Conclusion: People living in affected areas would be negatively impacted by
any NBCSP disruption, compounding existing inequities. However, well-timed
health promotion could have a stronger impact.
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1 | INTRODUCTION

An estimated 15713 Australians will be diagnosed with
colorectal cancer (CRC) in 2022, leading to an estimated
5326 deaths—approximately 10% of all cancer cases and
deaths.! As with many diseases, there are geographic and
socio-economic inequities in CRC outcomes.’

The Australian Government introduced the National
Bowel Cancer Screening Program (NBCSP) in 2006 for the
prevention and early detection of CRC.? The NBCSP pro-
vides immunochemical faecal occult blood test (iIFOBT)
kits by mail biennially to Australians aged 50-74, who
self-collect two faecal samples and return them in the
mail. Patients with positive tests are typically referred to a
diagnostic colonoscopy by a GP. The program is effective
at detecting blood in stool samples, an early sign of CRC,
and is highly cost-effective.* Patients in regional areas
have higher rates of CRCs and adenomas detected.’

People in areas classified as ‘very remote’ had a 26.5%
participation rate in NBCSP screening, compared to 43.4%
for ‘major cities’, and a diagnostic assessment rate after a
positive iFOBT of 43%, vs 64% for major cities, as of the
2022 NBCSP monitoring report.” There are many barriers
to screening that may explain these lower participation
rates.” In particular, it is recommended that completed kits
are posted directly from a post office; in rural areas, many
people may not live near a post office and may not have a
fixed address or post box.*” Postal collection can also be
infrequent in remote and rural areas. The low diagnostic
assessment rate likely reflects limited access to colonos-
copy. iFOBT positivity rates were 8% in very remote areas,
vs 6% in major cities, as reported in the 2022 NBCSP mon-
itoring report.’ Similar disparities exist for ‘outer regional’
and ‘remote’ areas, Indigenous Australians and people in
low socio-economic areas. This low participation is likely
to exacerbate existing health inequities.

One aspect of the NBCSP that could unavoidably con-
tribute to these inequities is the hot zone policy (HZP).'* As
current evidence suggests samples deteriorate when stored
at high temperatures for prolonged periods,"" iFOBT Kkits
are not sent to postcodes in months where the average
monthly temperature would typically be over 30.5°C ac-
cording to historical data from the Australian Bureau of
Meteorology'? with individuals only receiving invitations
during cooler months. Affected areas may have between
1 and 11 months every year ineligible for screening, with
screening kits not sent during this time. This policy began
in 2009."* For the purposes of this manuscript, we refer to
areas with at least 1 month affected by the HZP as affected
areas, and areas where screening is delivered year-round
as unaffected areas.

Although the HZP does not exclude individuals from
screening, it does expose the program to a greater risk

What is already known on the subject

« The National Bowel Cancer Screening Program
provides access to colorectal cancer screening
kits for all Australians aged 50-74 and is suc-
cessful in the early detection of colorectal can-
cer and detection and removal of precancerous
lesions.

» The hot zone policy means that National Bowel
Cancer Screening Program kits are not sent in
specific areas during months when the average
temperature is over 30°C.

What this paper adds

« Over amillion Australians are expected to be af-
fected by the hot zone policy; these individuals
are more likely to be Indigenous, live in remote
or very remote areas and live in lower-than-
average socio-economic areas.

« Any disruption or temporary pause to the
National Bowel Cancer Screening Program,
such as those proposed in response to the
COVID-19 pandemic, would have an outsized
impact on hot zone policy areas. Conversely,
targeted interventions to boost program par-
ticipation would be more effective in hot zone
policy areas than in unaffected areas.

of disruption in these areas due to the reduced screen-
ing window. Conversely, the reduced window may mean
that well-timed interventions could be more effective, as
a higher proportion of people in the area will receive an
iFOBT kit during the time of the intervention.

This study aimed at estimating the number of in-
dividuals affected by the HZP, and the remoteness,
socio-economic, Indigenous populations and screening
participation rates in these areas. Additionally, to demon-
strate the difference in impact of changes in screening
participation in affected areas, a microsimulation model
was used to estimate the impact of both disruptions to
screening and interventions to increase participation in
affected areas, and compared this to the impact in unaf-
fected areas.

2 | METHODS

Postcodes affected by the HZP, and eligible screening
months in these areas, were identified. These postcodes
were mapped to SA2 statistical local areas,'* as the most
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complete regional data on NBCSP participation (2017-18)
is provided at an SA2 level.'> SA2s are geographical des-
ignations provided by the Australian Bureau of Statistics,
generally having a population between 3000 and 25000
(though remote areas may have fewer). Generally, SA2
are smaller area levels than postcodes (also known as
postal areas). In cases where an SA2 covered more than
one postcode, average dates for the start and end of the
eligible screening window were calculated by a weighted
average of the eligible screening months of the postcodes
that SA2 lies within, weighted by the relative size of the
population within both the postcode and the SA2.'*'” This
was also cross-referenced with SEIFA index of relative
disadvantage,18 remoteness,’ and Indigenous population
as of 2016." Correlations between these variables were
calculated using statistical packages in R.

After the statistical analysis was completed, Policyl-
Bowel, a calibrated and validated microsimulation model
of CRC and screening in Australia, was used to estimate
the impact of changes in participation rates for individu-
als in affected areas. The results were stratified by number
of eligible months in the screening window. Policy1-Bowel
has been calibrated and validated to reproduce CRC and
screening outcomes in Australia for the general popu-
lation,* and has been used to inform CRC guidelines in
Australia, model priority population groups® and esti-
mate the impact of interventions designed to improve
participation.*! For this study, Policyl-Bowel was used to
estimate the relative impact of both a hypothetical pause
to all NBCSP screening occurring in April-June in a par-
ticular year, as well as a hypothetical targeted increase to
screening during that period. This period was chosen to
demonstrate a period that would affect participation in
affected areas, as they are some of the only eligible screen-
ing months in many areas. June is an eligible screening
month in all areas of Australia, and May and April are
eligible screening months for all but 0.6% and 3.8% of
Australia, respectively. This was therefore chosen as an in-
dicative time frame that would be disruptive to areas with
a limited number of screening months, as well as being
the proposed time-frame for a COVID-19-related pause to
screening in 2020; results would be similar for disruptions
affected July, August and/or September.

For the screening disruption (Disruption Scenario),
April-June were modelled as having 0% participation, and
for the intervention to increase participation (Intervention
Scenario), these months were modelled at a relative 31%
higher participation rate, based on the effect and dura-
tion observed during previous interventions (mass media
campaigns).*"*? Months not affected by the hot zone were
modelled at usual Australian participation rates (42.5%).>
Policyl-Bowel estimated the impact of changes in partic-
ipation on CRCs diagnosed and CRC mortality over the
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lifetime of the modelled cohort (2020-2060). This is an ex-
tension of work completed for the Australian Government
Department of Health.*

As no study participants or identifiable information
has been used, no ethics approval was required.

3 | RESULTS

The main results are shown in Table 1. Over 2017-18, an
estimated 1.02 million NBCSP recipients (people aged 50,
52, ..., 72, 74 in either 2017 or 2018) were living in areas
affected by the HZP (20.4% of all Australians eligible for
screening), with 39600 of these living in areas with six
or fewer screening months per year. Affected areas are
shown in Figure 1. These areas have higher Indigenous
populations (27.8% of individuals living in areas with 6 or
fewer screening months vs 3.0% in all Australia), higher
levels of economic disadvantage (11.4% lower SEIFA in
areas with 6 or fewer screening months vs Australian av-
erage) and lower participation rates (29.9% in areas with
6 or fewer screening months vs 42.5% in all Australia),
with moderate-to-strong correlations between these fac-
tors and the number of eligible screening months in an
area. Areas in the Northern Territory were more likely to
be impacted by the HZP.

In affected areas, the shorter screening window ampli-
fied changes in participation, as shown in Table 2. In the
Disruption Scenario, screening pauses over April-June
in a particular year were estimated to cause up to 4.6%
reduction in CRC cases diagnosed in the same year, and
up to 7.3% increase in CRC mortality over their modelled
lifetime, compared to 1.1% and 1.8%, respectively, in un-
affected areas. Conversely, in the Intervention Scenario, a
31% increase in participation over April-June would re-
duce CRC deaths in the modelled cohort by up to 2.4% in
affected areas—an effect over three times larger than the
equivalent in unaffected areas.

4 | DISCUSSION

This study provides overviews of the impact of the HZP on
the NBCSP, and the individuals affected. Affected areas
are more remote, have higher levels of economic disad-
vantage, higher Indigenous populations and lower screen-
ing rates. The potential risks of screening disruptions were
estimated in these areas, showing disruptions to screening
in winter months can have an outsized impact in affected
areas, whereas well-timed interventions may provide
greater health benefits in affected areas.

Low screening engagement in rural and remote areas
is a complex issue, with stoicism, resignation and a sense
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TABLE 1 Keyoutcomes regarding the demographics most affected by the NBCSP hot zone policy.
Areas affected by hot zone—number of
eligible screening months
All Australia 11 or fewer 6 or fewer 3 or fewer Correlation®
Population 25700000 4 800000 252000 90700
% of Australia 100% 18.7% 1.00% 0.40%
Individuals invited to NBCSP screening, 5000000 1 020000 39600 13700
2017-18"
% of all Australia 100% 20.4% 0.80% 0.30%
Average participation % 42.5% 41.7% 29.9% 24.1% 0.318
% change vs all Australia - —1.80% —29.6% —43.3%
Average SEIFA® 1000 970 886 811 0.233
% change vs all Australia = —3.00% —11.4% —18.9%
Indigenous population % 3.00% 6.70% 27.8% 43.1% —0.585
% change vs all Australia - 121% 820% 1330%
Number of remote/very remote area 441 354 116 43
postcodesd
% of all remote/very remote area postcodes 100% 80.3% 26.3% 9.70%

Note: All numbers are shown to three significant figures.

Correlation between the outcome and the number of eligible screening months across all SA2s.
"Tndividuals aged 50, 52, 54, ..., 74 in either 2017 or 2018; equivalently, those born between 1943 and 1968.

°ABS Index of Relative Socio-Economic Disadvantage. A lower score representing areas with higher level of socio-economic disadvantage.

dNumber of postcodes in areas defined as ‘Remote Australia’ or ‘Very Remote Australia’ according to the ABS Remoteness Areas 2016.

of self-reliance identified as factors limiting screening up-
take.”* Additionally, individuals may not be able to attend
diagnostic follow-up procedures, due to lack of access.
Interventions focused on specific demographics, such as
the Menzies National Indigenous Bowel Screening Pilot*
targeting Indigenous Australians, have been trialled to im-
prove NBCSP participation.

FIGURE 1 Colour-coded map of
number of eligible screening months
by SA2. Darker colours represent fewer
eligible screening months per year.

Number of eligible
screening months

12
]

6

Previous studies have shown that if participation and/
or diagnostic colonoscopy participation rates were higher,
the health benefits of the NBCSP would improve,4 and that
interventions such as mass media campaigns or direct GP
engagement can improve participation.?! Interventions
held outside the screening months in Hot Zone areas are
unlikely to be effective, as elevated participation rates

95U8017 SUOWIWOD SA1E81D 3ot [dde aup Ag peusenob ale sejoile YO ‘9Sn JO S9N Joj Akeuqi8UIJUO A8]IA UO (SUONIPUD-pUE-SWRILI0O" A3 | IMAleIq 1 jBul Juo//SANY) SUONIPUOD PuUe SWB | 8U18eS *[£202/v0/TT] uo AkeidiTauliuo AB|im ‘luwn|y spreppY 1o AIseAuN Aq 22621 1/TTTT'OT/I0p/wW0 A8 |1 Aleiqipul|uo//sdny Wwolj pepeojumod ‘0 ‘v8STOVYT



14401584, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/ajr.12977 by University of Adelaide Alumni, Wiley Online Library on [11/04/2023]. See the Terms and Conditions (https://onlinelibrary.wil ey.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Wi LEYJ—s

£ “06 95 0} ST SWNAH] 17009 PI[[OPOIA “Pa1Md0 UONANISIP Y} “Tea dY) Furmp SUIULIS 10§ QISP 950U} ST IEY) HI0YOI PIII3YFE 33 U,
mm g ‘syjpuow o[qrdrjour
EF-H ur %0 st uonedionaed ‘9uoz 10y ay1 £q pa1odJJe seaIe 10,] *9SIMIAYI0 skl uonedionted [ensn pue ‘Oun(-[udy ur (0LBUIOS UonuaAINU]) uonedronied ur asearour %1 10 (oLreuads uondnisiq) uonedonied 90 uo paseq,

(A uondnusip sunf-dy oy pue syuow SurueaIos AqISI[P, 19y} UsaMIaq dB[I9A0 JUSIAIP B SABY [[IM SUOISAI JUAIRHI( uondnisip Suruaaids sunf-[1dy € Surpnjoul ‘Seare sU0z JOY SSOIIE YIUOW SUIUAAIDS [E10) AFLINAY,
T “(suondnisip Suruaaos ou *a77) s1eak [edrdA) 104,
Pu *PI0q 21k SYHUOW SUTUSIOS 1M JO € Y)IM SBITY 'SINO0[0D 93ULIO UT PIJedIpul ATk SYjuow Furuaaios o[qISI[e 1oMaJ Y)Im SEaI. (SIN0J0D aN[q UT PAYedIpul
g otesyuow uruaaos 21qIS1[o 210U YIM Seary ‘sajel uonedronied (%6 €) [ensn SI AJI[e}IOW pue dOUIPIOUT DY Y3 103 J0jeredwod ay ], 1oedur 1951e] & oaey uonedroned ur sodueyd os pue ‘TeaA Suruaards [qIie oy

J0 uontodoid 1o3ea1s e syussardar sunp-TrIdy ‘seare PojoajFe SUOZ JOY 10, "PIAJLINWIS SEM [I[8Y WLI}-SUO[ U0 O3 Y} pue “Teak 1od yyuowr Surusaros a[qiSie T “ ‘syjuow Suruaaios [qISI[d TT ‘(3U0z Joy ay3 Aq pajodyje
jou "2°T) syjuow SUTUIIIS S[QISID ¢ T YHIM SEI. UT SENPIAIPUT 10§ (OLIBUDS UONUAAISIUT) sajer uonjedroned 1oySiy %1€ J0 (orreusss uondnisiq) %0 3 pafepowr sem uorredonred Suruaaros ‘unp-[udy I10AQ 270N
%Y°CT %S T LSS %E L %9V %0°0 0°0 T
%8°T %L1 %0°CS %ES %E€ %8I 9°0 (4
%E'T %6°0 %S 6¥ %8°€ %V’ %T 0T 7'l €
%' T %80 %061 %9°€ %T'T %Y 1T e 14
%1 %8°0 %6°81 %S°€ %T'T %8'1C 0¢ S
%11 L0 %1°8% %1€ %61 %Y ¥ I'e 9
%0°T L0 %8 Ly %6°C %81 %C’'ST 'y 4,
%0°T %9°0 WYLy LT %L T %S°9C 0°S 8
%6°0 %9°0 %69 %' %S T %1°8C 09 6
%80 %S0 %S 9 %T'T %¥'T %¥"6C 0L 0T
PO pTEA ,uonedonred PP pTeak ,uonedonred Syruowr  syjuow SUrudaIds IS
310409 IJA0 SYIBIP Pa3dnasip ur sased Suruaaios 3I0Y 09 ISA0 SYIedP pa3dnisip ut sased Suruaaxos Surusaios
DD Ul 3seardnq oD pasouserp Tenuue DY) Ul dsearou] OUD pasouSerp enuue =101
ur dsearouy 9ANIIPH Ul 3SBaIdd[q SATIPH QAIPH
OLIRUIS UOTIUIAIIUL oLreudds uondnisiq
5 ‘uonedronred Surusaios ur asearout 10 Suruaa1ds 03 uondnisip [eor3eIoay) e jo Joedwir pajewnsgy 7z 4 19dV.L
<
&
M
Z
]
T
]
Z
=
S
z




WORTHINGTON ET AL.

6 <47 National
J_\/\/I LEY AJ R H 3 i‘ Rural Health

typically do not persist beyond the duration of an inter-
vention.?? Interventions may also involve GPs, nurses and
community health workers assisting with preparation of
stool samples, circumventing the discomfort individuals
report regarding storing samples in their home refrigera-
tor. GP/PCP endorsement is a key motivator for screening
participation. These interventions must be designed and
targeted with the HZP in mind to improve the benefits of
the program.

There are several limitations to this study. Health in-
equities, burden of disease and access to care in remote
and regional areas are complex issues. This study can-
not capture how these factors relate to cancer burden
or screening participation. Additionally, the modelling
does not capture local variations in CRC burden due to
differences in the risk-factor exposure, access to medi-
cal services or NBCSP screening participation, and all
modelled increases or disruptions to screening were as-
sumed to impact all demographic groups equally, across
sex, age and other factors. Although these limitations
mean that this study cannot provide specific and de-
tailed estimates for specific areas or population groups,
it does provide a guide to the potential risks and benefits
in affected areas.

The hot zone policy is important and necessary for the
NBCSP to remain effective, especially as temperatures
are projected to rise over the 21st century. Individuals in
affected areas have a larger exposure to risk of screening
interruptions, in addition to existing inequities in cancer
burden and screening utilisation. Conversely, the shorter
screening window also means that well-timed interven-
tions can increase participation more efficiently. It is cru-
cial that monitoring and analysis of the NBCSP, including
the planning and deployment of interventions designed to
increase participation, include specific and targeted con-
sideration of hot zone areas.
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