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Abstract

Objectives

Determine time to treatment of colorectal cancer and survival

Background

Contrary evidence exists of associations of time to treatment following diagnosis with survival. Some

early studies indicated lower survival with longer time, but others showed the reverse, potentially

reflecting early scheduling of high-risk cases. We investigated time to treatment at four major public

hospitals for benchmarking and to explore associations with survival.

Methodology

Clinical registry data were used where diagnosis was recorded as preceding treatment. Times to

treatment were analysed employing rank-order tests and multiple logistic regression. Disease-specific

survival was analysed by time to treatment using unadjusted Kaplan-Meier estimates and adjusted

Cox proportional hazards regression.

Participants

South Australian registry data, 1980-2010.

Results

Treatment (any type) commenced for 87% of surgical cases <60 days of diagnosis, with 80% had

surgery within this period. Of those receiving radiotherapy, 59% began this treatment <60 days, and

of those receiving systemic therapy, the corresponding proportion was 56%. Adjusted analyses

showed treatment delay >60 days was more likely for rectal cancers, 2006-2010 diagnoses, residents

of northern than other metropolitan regions, and for surgery, younger ages <50 years, and

unexpectedly, those residing closer to metropolitan services. Adjusting for clinical and

sociodemographic factors, and diagnostic year, better survival occurred in < 2 years from diagnosis

for time to treatment >30 days. Survival in the 3-10 years post-diagnosis generally did not differ by

time to treatment, except for lower survival for any treatment >90 days for surgical cases.

Conclusions

e Lower survival <2 years from diagnosis for cancers treated <30 days from diagnosis is consistent
with other study results attributed to preferencing more complicated cases for earlier care.

e Lower 3-10-year survival for treatment of surgical cases for cancers first treated > 90 days from

diagnosis is consistent with the U-shaped relationship reported in some other studies.

Key words

Oncology epidemiology, protocols & guidelines, quality in health care, public health, colorectal

surgery
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Strengths and limitations of this study
Strengths
e Broad clinical registry data available on diagnosis, treatment, and sociodemographic
covariables
e strong engagement of lead clinicians and health administrators responsible for colorectal
cancer management in South Australia
e translation of results into policy and practice in South Australia will be facilitated by
members of the research team who are also participants in a formal population-wide program
administered by research, government and provider representatives to improve colorectal
cancer management and decrease colorectal cancer deaths
Limitations
o Sufficiently precise diagnostic and treatment dates limited to 65% of registry cases

e Data limited to four major public hospitals

Introduction

Australia has a high age-standardised incidence of colorectal cancer about 87% above the world
average.' The corresponding colorectal cancer mortality rate is lower although still about 22% above
the world average.! Colorectal cancer is second only to prostate cancer in numbers reported annually
by Australian cancer registries and second only to lung cancer in numbers of cancer deaths.> Age-
standardised incidence has been stable, with the 2012-2014 rate falling within 1-2% of the rate for
1982-1984, but with the colorectal cancer mortality rate approximately halved between these periods.?
This difference reflects increases in 5-year relative survival from 52% in 1982-1986 to 70% in 2011-

201534

South Australian clinical registry data for colorectal cancer covering four major public hospitals
showed equivalent survival and survival increases to national figures during 1980-2010, with five-
year disease-specific survival increasing from 48% to 63% for all stages combined.’ Stage
distributions were largely unchanged, with survival increases attributed to gains in stage-specific
survival.’ Increases were particularly pronounced for regional stage.> Survival increases followed
increased use of adjuvant systemic therapies, particularly for regional disease.’ For rectal cancers, a
significant increase in use of adjuvant radiotherapy was reported. The increases in adjuvant therapy
were consistent with clinical practice guidelines.’ Systemic therapies evolved from a common use of
single-agent SFU to SFU and leucovorin. FOLFOX (+ bevacizumab) and capecitabine (+ oxaliplatin)
also became more common protracted infusion of SFU for colonic cancer and with radiotherapy for

rectal cancers.’
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While survival increases were attributed to changes in use of systemic therapy and radiotherapy, and
increased surgical specialization,’ other influences were possible. One was changes in time from
diagnosis to surgical treatment.® In the United Kingdom, treatment delays were regarded as negatively
related to survival and concerns were expressed that delays may be increasing due to increased
demands for colonoscopy from population screening.” 8 While there is limited evidence of effects of
treatment delays on survival, early evidence points to a possible negative effect.®7 8 Delays were also
viewed negatively as a likely source of psychosocial stress.® 8 Cancer UK has indicated that ideally
treatment would commence within one month of diagnosis but has recommended commencement

within two months as a realistic target.’

Evidence of effects of time to treatment on survival have been mixed.!*!® Early studies generally
pointed to lower survival with longer delay, but later studies varied with some showing better survival
for longer delay, and some showing a U-shaped relationship with lower survival at both ends of the
follow-up period.®3 1018 This has raised questions of whether the relationship varies with the clinical
environment, with lower survival for short delays potentially reflected triaging of more aggressive

cancers for early treatment in some settings.!? 131517

In this study we explore times from diagnosis to treatment, trends in these times, variations across the
patient population, and associations with survival. To establish a historic baseline, we analysed
colorectal cancer data (2000-2010 diagnoses) from the South Australian registry data. Analyses
indicated times to treatment and outcomes across the patient population at these hospitals by cancer
stage, patient age, sex, socioeconomic status, service access, local health network of residence (as
applying in the study period) and diagnostic epoch. We investigated whether a U-shaped relationship

existed between time to treatment and survival, as reported elsewhere.% 17

The study was restricted to cancers where the registry had enough diagnostic detail from biopsies and
other clinical sources to record a diagnosis date in advance of treatment, thereby providing an
intervening period for analysis (65% of cases). This is analogous to common registry practice of

restricting survival analyses to cancers where diagnosis dates preceded dates of death.!”
Methods

Our data source was the South Australian clinical cancer registry, which is authorised under Section
64, Part 7 of the South Australian Health Care Act (2008) to support service monitoring and quality
assurance.’ Research ethics approval was obtained from the South Australian Human Research Ethics
Committee. Data were extracted for the 2000-2010 diagnostic period and dates of diagnosis and
treatment checked from available pathology and clinical reporting to optimize accuracy. Times to
treatment start were calculated in days from diagnosis to treatment of 2,746 colorectal cancers.?’
Cases were excluded where presenting acutely with bowel obstruction or perforation and treated

surgically on day one.
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Public and Patient Involvement

Registry development and workplans had substantial patient and consumer involvement
through a formalized cancer planning and monitoring processes. Funders reviewing
workplans included the Cancer Council South Australia through the Beat Cancer Project.
Specialist clinics identify topics for review, of which some are based on/prompted by the

questions raised by patients.

The use of the registry was approved by the Department of Health Research Ethics
Committee and University of South Australia Research Ethics Committee, both with active

consumer involvement, thereby providing another level of public and consumer input.

This study involved the use of routinely collected registry data specifically authorized under

state law and planned by clinical experts and consumers.

Participants all attended specialized oncology clinics with whom we work. We work with
these clinics in developing consumer messages for distribution to patients and other relevant

stakeholder groups.

Analyses were undertaken for surgical, radiotherapy and systemic therapies respectively, and
for any of these treatments among surgical cases. Cases were classified by: Australian
Clinico-Pathological Stage and grade,?! age at diagnosis, sex, area socioeconomic status,?
geographic access to specialist radiotherapy and other specialist metropolitan services based
on postcode address (coded as high, medium or low), local health network of residence, as
applying during the study period (i.e., northern metropolitan, central metropolitan, southern
metropolitan, country south and country north), and diagnostic period (2000-2005 and 2006-

2010) (see Tables 1-3). Operational definitions are available in previous publications.> 2!- 22

Time from diagnosis to treatments start was categorised in days for cross-tabulations with clinical and
sociodemographic variables. The Spearman rank test was used to analyse ordinal clinical and
sociodemographic predictors; Kruskal-Wallis ANOVA for multinomial predictors, and Whitney U
test for predictors measured on a binary scale.?®?* For multiple logistic regression analyses of time as
the outcome variable, time was reduced to a binary outcome of “>30 or <30 days” and “>60 or <60

days” respectively.?: 24

Disease-specific survival was analysed by time to treatment using Kaplan-Meier product-limit
estimates (unadjusted) and Cox proportional hazards regression (adjusted for co-variables shown in
Tables 2 and 3).23-24 The decision to use disease-specific survival rather than relative survival was
supported by similar results applying to the two methods in South Australia at a population level.?
Also, there were not lifetables (as required for relative survival) for patients referred to specialist

clinics at these hospitals who often had extensive comorbidity and other complications.> Results are
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presented using conventional non-hierarchical analyses as they were similar by hospital setting

without evidence of clustering.

Results

A. Time from diagnosis to treatment start (colorectal)

Unadjusted analyses — Time from diagnosis to treatment start (Table 1)

Surgery: The proportion of surgical cases receiving surgery <60 days of diagnosis was 80% (59% <30
days). Time to first surgical treatment was associated with: (a) age at diagnosis (p<0.001) - shorter
time for older patients; (b) sex (p=0.003) — shorter time for females; (c) local health network of
residence (p=0.026) — longer time for northern metropolitan; (d) tumour sub-site (p<0.001) — longer
time for rectum; and (e) diagnostic period (p<0.001) — longer time for 2006-2010. Significant
associations were not found for other characteristics (p>0.118).

Radiotherapy: The proportion receiving radiotherapy whose treatment started <60 days was 59%
(21% <30 days). Time to radiotherapy was associated with: (a) age at diagnosis (p=0.042) — longer
time for older patients; and (b) tumour sub-site (p<0.001) — shorter time for rectum (note:
radiotherapy was uncommon for colonic cancers). Significant associations were not found for other
characteristics (p>0.114).

Systemic therapy: The proportion receiving systemic therapy whose treatment started < 60 days was
56% (15% <30 days). Time to systemic therapy was associated with: (a) age at diagnosis (p<0.001) —
longer time for older patients; (b) local health network of residence (p=0.004) — shorter time for
northern metropolitan; (c) tumour sub-site (p=0.018) — shorter time for rectum; (d) stage (p=0.003) —
shorter time for stages A and D (note: systemic therapy was uncommon for stage A); and (¢)
diagnostic period (p<0.001) — longer time for 2006-2010. Significant associations were not found by
other characteristics (p>0.120).

Any treatment (surgical cases): The proportion receiving any treatment who did so starting <60 days
of diagnosis was 87% (62% <30 days). Time to any treatment was associated with: (a) age at
diagnosis (p=0.048) — although a clear age gradient was not evident; (b) sex (p=0.017) — shorter time
for females; (c) local health network of residence (p<0.001) — longer time for the northern
metropolitan area; (d) tumour sub-site (p<0.001) — longer time for rectum; and (e) diagnostic period
(p<0.001) — longer time for 2006-2010. Significant associations were not found for other

characteristics (p>0.104).
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1
2
3 Table 1: Percentage of colorectal patients by treatment type and days from diagnosis to treatment start: South Australian major public hospitals, 2000-2010
g diagnoses*
6 Surgery Radiotherapy Systemic therapy Any Treatment
; n <30 3610- 6910- 290 Vall)ue n <30 3610- (;10- 290 Vall)ue n <30 3610- 6910- 290 vall)ue n <30 31-60 | 61-90 | 290 vall)ue
All cases 1675 | 59.0 21.2 6.0 13.9 - 616 | 20.9 37.8 174 | 239 | - 1556 | 15.3 40.7 24.6 19.5 - 1675 | 61.7 25.6 7.1 5.6 -
Arge at
qugHOSiS
(years):
<50 91 59.3 11.0 4.4 25.3 <0.001 | 79 24.1 45.6 7.6 22.8 | 0.042 189 19.6 47.1 19.0 14.3 <0.001 | 91 65.9 22.0 3.3 8.8 0.048
3%- 59 210 52.9 20.0 5.7 214 118 | 22.0 40.7 17.8 | 19.5 322 16.5 44.1 20.5 18.9 210 58.7 28.4 7.7 5.3
4d- 69 388 52.3 22.9 5.9 18.8 188 | 20.7 35.6 12.3 | 22.3 498 16.1 38.0 26.7 19.3 388 57.1 29.1 6.8 7.0
G- 79 570 61.1 23.0 5.6 10.4 175 | 20.1 36.0 16.0 | 28.0 469 12.6 39.0 26.7 21.7 570 61.9 26.2 7.2 4.8
J@&- 416 65.4 20.0 7.0 7.7 56 17.9 33.9 21.4 | 26.8 78 11.5 38.5 28.2 21.8 416 66.1 21.2 7.7 5.1
Sex:
Males 893 56.0 21.9 5.9 16.1 0.003 400 | 19.8 38.5 18.0 | 23.8 | 0.567 910 16.3 39.0 23.8 20.9 0.649 893 59.2 27.3 7.1 6.4 0.017
HRegnales 782 62.4 20.3 6.0 11.3 216 | 23.1 36.6 16.2 | 24.1 646 13.9 43.0 25.5 17.5 782 64.4 23.8 7.0 4.7
S'm:ioeconomic:
]:é'w 544 56.3 22.8 5.9 15.1 0.118 206 | 16.0 43.2 18.9 | 21.8 | 0.826 507 13.4 394 26.4 20.7 0.664 544 58.8 28.0 6.6 6.6 0.104
Eow-Med 388 60.3 19.8 6.7 13.1 137 | 24.8 36.5 16.8 | 21.9 374 16.6 44.9 21.9 16.6 388 62.7 24.9 7.0 5.4
Méd-High 345 58.6 21.4 5.5 14.5 128 | 24.2 35.2 18.8 | 21.9 320 16.3 40.0 27.5 16.3 345 61.9 24.1 8.1 5.8
KBih 398 61.8 20.1 5.8 12.3 145 | 21.4 33.8 14.5 | 30.3 355 15.8 38.6 22.0 23.7 398 64.4 24.5 6.8 4.3
Rdcessibility:
High 1353 | 58.9 20.4 6.4 14.3 0.584 475 | 22.1 36.4 16.8 | 24.6 | 0.764 1223 | 164 40.3 24.0 19.3 0.12 1353 | 61.8 25.1 7.3 5.9 0.992
Md-High 228 61.0 23.2 3.9 11.8 94 17.0 44.7 21.3 | 17.0 228 10.1 41.2 28.1 20.6 228 62.1 27.3 6.6 4.0
Bgor 94 55.3 27.7 4.3 12.8 47 17.0 38.3 149 | 29.8 105 13.3 438 23.8 19.0 94 58.5 29.8 5.3 6.4
Egcal Health
Network:
lﬁérthern metro | 242 45.9 24.4 12.0 17.8 0.026 106 | 18.9 34.9 19.8 | 26.4 | 0.12 248 16.1 41.5 24.2 7.3 0.004 242 49.6 30.4 12.1 7.9 <0.001
Céntral metro 618 61.7 20.2 6.8 11.3 202 | 21.8 32.7 17.8 | 27.7 495 17.8 36.6 26.5 19.2 618 64.1 24.0 7.3 4.7
Sduthern metro | 417 64.3 17.7 3.4 14.6 134 | 254 40.3 14.2 | 20.1 426 16.7 42.7 20.7 20.0 417 66.8 23.0 4.8 5.3
éguntry South 155 52.9 27.7 1.9 174 74 25.7 40.5 149 | 18.9 159 8.8 41.5 28.3 214 155 56.5 31.2 3.9 8.4
33untry North 241 60.2 22.0 5.0 12.9 100 | 11.2 46.9 194 | 22.4 228 11.0 44.5 25.1 19.4 241 61.9 26.2 7.4 4.5
Sub-site:
3sglon 1098 | 65.0 22.1 4.9 7.9 <0.001 | 86 11.6 12.8 14.0 | 61.6 | <0.001 | 898 13.1 40.2 27.4 19.3 0.018 1098 | 66.2 234 6.0 4.5 <0.001
Rectum 577 47.5 194 8.0 25.1 530 | 22.5 41.9 17.9 | 17.7 658 18.2 41.3 20.7 19.8 577 53.1 29.9 9.2 7.8
AGPS stage:
o 280 53.9 30.4 7.9 7.9 0.460 50 24.0 44.0 14.0 | 18.0 | 0.114 47 25.5 36.2 21.3 17.0 0.003 280 55.4 32.5 7.9 4.3 0.114
: 654 61.5 23.9 4.7 9.9 (A-D) 147 | 21.1 38.8 21.8 | 18.4 249 13.3 40.2 27.7 18.9 654 63.3 26.7 5.7 4.3
%Z 412 55.6 17.2 6.8 20.4 231 | 16.0 40.7 21.2 | 22.1 696 6.6 47.3 27.6 18.5 412 58.9 25.6 8.8 6.8
41
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1
2
B 279 63.8 12.5 5.0 18.6 162 | 259 29.0 10.5 | 34.6 516 | 26.6 33.1 19.6 20.7 279 68.6 17.3 6.5 7.6
AK) (50) | 51.5) | (182) | (12.1) | (18.2) 26) | 27.3) | (59.1) | (4.5) | (9.1) @8) | (26.9) | (34.6) | (15.4) | (23.1) (50) | (39.2) | 20.4) [ (10.2) | (10.2)
DBiagnosis
wears:
2000 - 2005 869 65.0 17.5 54 12.1 <0.001 | 335 | 23.9 34.0 15.8 | 26.3 | 0.898 782 17.4 44.2 21.2 17.1 <0.001 | 869 68.0 214 6.2 4.4 <0.001
2006 - 2010 806 | 52.5 25.2 6.6 17.8 281 | 174 42.3 19.2 | 21.0 774 13.2 37.1 27.9 21.8 806 54.8 30.3 8.0 7.0
9 *Excludes cases where insufficient data on date of diagnosis (see “Methods™)
1? ACPS- Australian Clinico-Pathological Staging; UK — unknown
12
13
14 Adjusted analyses — Predictors of treatment start >30 days from diagnosis (Table 2).
15
16 Surgery: Significant predictors of time to surgical treatment >30 days included: (a) local health network of residence — relative odds (RO) of 0.55 (0.39, 0.76)
1; for metropolitan central and 0.44 (0.31, 0.63) for metropolitan southern compared with metropolitan northern; (b) tumour site — RO for rectum of 2.07 (1.66,
19 2.57); (¢) tumour stage — RO of 0.65 (0.45, 0.93) for stage D (distant metastasis) compared with stage A; (d) grade — RO for high grade (poorly differentiated)
20
2 at 0.47 (0.25, 0.87) compared with low grade; and (e) diagnostic period — RO of 1.82 (1.48, 2.24) for 2006-2010.
;; Radiotherapy: Only tumour site was predictive of time to radiotherapy start >30 days — RO of 0.40 (0.19, 0.83) for rectum (note: radiotherapy was much less
24 common for colonic than rectal cancers?).
;2 Systemic therapy: Significant predictors of time to systemic treatment start >30 days included: (a) tumour site — RO for rectum of 0.65 (0.48, 0.89); (b)
27 tumour stage — RO for stage C of 3.93 (1.85, 8.36); and (c) diagnostic period — RO of 0.65 (0.48, 0.89) for 2006-2010.
2 .. . . . .
22 Any treatment (surgical cases): Significant predictors of time to start of any treatment >30 days included: (a) local health network of residence — RO of 0.56
30 (0.40, 0.78) for metropolitan central and 0.44 (0.30, 0.63) for metropolitan southern compared with metropolitan northern; (b) tumour site — RO of 1.76 (1.41,
31
32 2.19) for rectum; (c) tumour stage — RO of 0.56 (0.38, 0.80) for stage D compared with stage A; (d) grade — RO of 0.52 (0.28, 0.95) for high compared with
gi low grade; and (e) diagnostic period — RO of 1.86 (1.51, 2.29) for 2006-2010.
35 Supplementary analyses with tumour stage classified as stage D vs A-C: RO odds for surgery start >30 days was lower for stage D for surgery at 0.69 (0.51,
:? 0.92), radiotherapy at 0.56 (0.35, 0.88), systemic therapy at 0.30 (0.22, 0.41), and any treatment (surgical cases) at 0.64 (0.47, 0.86). The RO for systemic
38 treatment start >30 days for stage D vs A-C was 0.45 (0.30, 0.67) for 2000-2005 compared with 0.16 (0.10, 0.27) for 2006-2010.
39
40
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1
2
3 Table 2: Relative odds (95% CLs) of treatment for colorectal cancer starting >30 days of diagnosis by
g treatment type, stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010
6 diagnoses*
; Surgery Radiotherapy Systemic therapy Any treatment
TO N RO (95% CLs) n RO (95% CLs) n RO (95% CLs) n RO (95% CLs)
1Age at
1diagnosis
1years):
1450 (ref) | 91 1.00 79 1.00 189 | 1.00 91 1.00
15
180 - 59 210 1.15 (0.68, 1.95) 118 1.06 (0.52,2.15) | 322 1.18 (0.71, 1.94) 210 | 1.20(0.70, 2.05)
180 - 69 388 1.16 (0.71, 1.90) 188 1.16 (0.60, 2.25) | 498 1.25 (0.79, 2.00) 388 1.26 (0.76, 2.08)
1'20 -79 570 | 0.95(0.59, 1.53) 175 1.13(0.58,2.22) | 469 | 1.51(0.93,2.45) 570 | 1.20(0.73, 1.95)
280+ 416 | 0.82(0.50, 1.34) 56 1.09 (0.44,2.73) | 78 2.20(0.95,5.10) 416 | 1.04 (0.63,1.72)
54
Zex:
2B/ale 893 1.00 400 | 1.00 910 | 1.00 893 1.00
26ref.)
2Pemale 782 | 0.85(0.69, 1.05) 216 | 0.72(0.47,1.11) | 646 | 1.08(0.80, 1.47) 782 | 0.88(0.72, 1.09)
zgocioeco
-pomic:
obow (ref) | 544 | 1.00 206 | 1.00 507 | 1.00 544 | 1.00
3Pow-med | 388 1.17 (0.87, 1.59) 137 10.73(0.40,1.33) |374 | 0.92(0.61,1.39) 388 1.14 (0.84, 1.54)
;Med—high 345 1.06 (0.78, 1.42) 128 1 0.55(0.30,1.01) | 320 | 0.89(0.58,1.38) 345 10.98(0.73, 1.32)
3Bligh 398 1.05 (0.77, 1.42) 145 ]0.78(0.42,1.46) | 355 | 0.94(0.61,1.45) 398 1.05 (0.77, 1.42)
;éccessibi
Jlity:
3High 1353 | 1.00 475 1.00 1223 | 1.00 1353 | 1.00
3gef)
3Med-high | 228 | 0.62 (0.36, 1.08) 94 1.28 (0.45,3.65) | 228 | 0.78(0.30, 2.00) 228 | 0.75(0.43,1.31)
j?oor 94 0.83 (0.45, 1.52) 47 1.14 (0.36,3.58) | 105 | 0.60 (0.23, 1.57) 94 0.89 (0.49, 1.63)
4b.ocal
4Blealth
4Network:
4blorthern | 242 | 1.00 106 | 1.00 248 1.00 242 1.00
4tetro
Affref.)
48entral 618 | 0.55(0.39,0.76) 202 | 0.90(0.47,1.72) | 495 |0.99(0.62,1.57) 618 | 0.56 (0.40,0.78)
4hetro
:I%louthern 417 | 0.44(0.31,0.63) 134 ] 0.68(0.35,1.33) | 426 | 0.84(0.52,1.35) 417 | 0.44(0.30,0.63)
“metro
Zgountry 155 ]0.86(0.51, 1.43) 74 0.52(0.20,1.38) | 159 | 2.40(0.90, 6.39) 155 | 0.78 (0.47, 1.30)
youth
;gfountry 241 | 0.78(0.43,1.43) 100 | 1.60(0.49,5.18) | 228 | 2.03(0.76,5.39) 241 | 0.73 (0.40, 1.34)
I;NOI'th
sFumour
sgite:
5@olon 1098 | 1.00 86 1.00 898 1.00 1098 | 1.00
6ref.)
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2

iRectum 577 | 2.07 (1.66,2.57) 530 | 0.40(0.19,0.83) | 658 | 0.65(0.48,0.89) 577 | 1.76 (1.41, 2.19)
(incl.

5Rectosig.)

SACPS

Stage:

oA (ref)) 280 | 1.00 50 1.00 47 1.00 280 | 1.00

B 654 | 0.87(0.64, 1.17) 147 | 1.03(0.46,2.28) | 249 | 1.78(0.81,3.90) 654 | 0.80(0.59, 1.08)

1‘; 412 | 0.99(0.72, 1.37) 231 1.56 (0.72,3.38) | 696 | 3.93(1.85, 8.36) 412 | 0.89(0.65, 1.23)

1B 279 | 0.65(0.45, 0.93) 162 | 0.71 (0.33,1.55) | 516 | 0.83(0.40,1.71) 279 10.56(0.38, 0.80)

1'§UK) (50) |(0.67,(0.31,1.48)) | (26) | (0.93(0.28,3.06)) | (48) | (0.84(0.27,2.62)) | (50) |(0.65(0.33,1.25))

1&rade:

;g’ell diff. | 58 1.00 25 1.00 37 1.00 58 1.00

Jgef)

é@[od diff. | 1212 | 0.68 (0.39, 1.20) 429 | 1.34(0.50,3.58) | 1054 | 1.18(0.43,3.22) 1212 | 0.72 (0.42, 1.25)

2Poorly 285 | 0.47(0.25, 0.87) 99 0.87(0.62,5.67) | 309 | 1.28(0.45,3.68) 285 | 0.52(0.28, 0.95)

2andiff.

28UK) (120) | (1.48(0.75,2.95)) | (63) | (1.02(0.33,3.12)) | (156) | (0.41,(0.14,1.17)) | (120) | (1.44 (0.74,2.81))

24

,Diagnosis

Hyear:

22000 - 869 1.00 335 1.00 782 1.00 869 | 1.00

28005

22006 - 806 | 1.82(1.48,2.24) 281 1.48(0.97,2.26) | 774 | 0.65(0.48,0.89) 806 | 1.86(1.51,2.29)

32010

31

32

33 *Derived from multivariate logistic regression (see “Methods”)

34

35 RO — Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological

36 Staging; UK — unknown; diff. — differentiated; undiff. - undifferentiated.

37

38

ig Adjusted analyses — Predictors of treatment start exceeding >60 days (Table 3)

41 Surgery: Predictors of time to surgery >60 days for surgical cases included: (a) age at diagnosis — RO

:g 0f 0.50 (0.29, 0.85) for 70-79 and 0.48 (0.27, 0.85) for 80+ compared with <50years ; (b) service

44 accessibility — RO of 0.37 (0.18, 0.74) for medium and 0.40 (0.18, 0.89) for poor compared with high

22 metropolitan service accessibility; (c) local health network of residence — RO of 0.58 (0.39, 0.86) for

47 metropolitan central and 0.51 (0.33, 0.78) for metropolitan south compared with metropolitan north;

48

49 (d) tumour site — RO for rectum of 3.39 (2.59, 4.42); (e) tumour stage — RO of 2.32 (1.54, 3.50) for

?1) stage C and 1.76 (1.11, 2.78) for stage D compared with stage A; (f) grade — RO of 0.51 (0.27, 0.98)

52 for intermediate and 0.38 (0.18, 0.79) for high compared with low grade; and (g) diagnostic period —

gi RO of 1.56 (1.20, 2.03) for 2006-2010.

55 Radiotherapy: Predictors of time to radiotherapy start >60 days for cases treated by radiotherapy

56

57 included (a) older age at diagnosis — compared with age<50 years, RO of 2.22 (1.20, 4.09) for 60-69

58 years, 2.00 (1.08, 3.71) for 70-79 years, and 2.30 (1.04, 5.08) for 80+ years; and (b) tumour site — RO

59

60 lower at 0.18 (0.11, 0.32) for rectum (note: radiotherapy was uncommon for colonic cases).
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Systemic therapy: Predictors of time to systemic treatment start >60 days for cases treated by systemic

therapy included: (a) older age at diagnosis — compared with under 50 years, RO of 1.72 (1.20, 2.47)
for 60-69 years, 1.83 (1.27, 2.64) for 70-79 years and 2.08 (1.19, 3.63) for 80+ years; and (b) tumour
sub-site — RO for rectum of 0.78 (0.63, 0.97); and (c) diagnostic period — RO higher at 1.65 (1.33,

2.03) for 2006-2010.

Any treatment (surgical cases): Predictors of time to start of any treatment >60 days included: (a)

local health network of residence — RO at 0.56 (0.36, 0.86) for metropolitan central and 0.42 (0.26,

0.69) for metropolitan south compared with metropolitan north; (d) tumour site — RO for rectum at

1.82 (1.34, 2.46); (d) grade — RO of 0.43 (0.20, 0.93) for high compared with low grade; and (e)

diagnostic period — RO of 1.59 (1.18, 2.15) for 2006-2010.

Supplementary analyses with tumour stage classified as stage D vs A-C: The RO for surgery start >60

days did not vary, with RO for stage D of 1.18 (0.84, 1.66) for surgery, 0.92 (0.61, 1.38) for

radiotherapy, 0.83 (0.66, 1.31) for systemic therapy, and 1.10 (0.74, 1.64) for any treatment (surgical

cases).

Table 3: Relative odds (95% CLs) of treatment for colorectal cancer starting >60 days of diagnosis by

treatment type, stage, and socio-demographic factors: South Australian major public hospitals, 2000-

2010 diagnoses™

. . Any treatment
Surgery Radiotherapy Systemic therapy (surgical cases)
n RO (95% CLs) n | RO (95% CLs) n RO (95% CLs) | n RO (95% CLs)

Age at
diagnosis
(years):
<50 (ref.) 91 1.00 79 1.00 189 1.00 91 1.00
50-59 210 0.79 (0.94, 1.42) 118 | 1.54 (0.80, 2.99) 322 1.31(0.89, 1.94) 210 1.00 (0.54, 2.27)
60 — 69 388 0.73 (0.42, 1.27) 188 | 2.22 (1.20, 4.09) 498 1.72 (1.20, 2.47) 388 1.11 (0.54, 2.27)
70-79 570 0.50 (0.29, 0.85) 175 | 2.00 (1.08, 3.71) 469 1.83 (1.27,2.64) 570 1.10 (0.55,2.22)
80+ 416 | 0.48(0.27,0.85) |56 |2.30(1.04,5.08) |78 |2.08(1.18,3.63) |416 | 1.25(0.61,2.56)
Sex:
Male (ref.) 893 1.00 400 | 1.00 910 1.00 893 1.00
Female 782 | 0.79(0.61,1.04) | 216 | 0.93(0.64,1.35) | 646 | 0.93(0.75,1.15) | 782 | 0.89 (0.66, 1.20)
Socioeconomic:
Low (ref.) 544 1.00 206 | 1.00 507 1.00 544 1.00
Low-med 388 1.37(0.94,2.01) 137 | 1.01 (0.61, 1.68) 374 0.74 (0.55, 1.00) 388 1.30 (0.84,2.01)
Med-high 345 | 1.06 (0.73, 1.55) 128 | 0.95(0.57,1.57) |320 |0.90(0.67,1.22) |345 | 1.17(0.77,1.78)
High 398 1.05 (0.71, 1.55) 145 | 1.21(0.72,2.01) 355 0.94 (0.69, 1.27) 398 1.07 (0.68, 1.68)
Accessibility:
High (ref.) 1353 | 1.00 475 | 1.00 1223 | 1.00 1353 | 1.00
Med-High 228 | 0.37(0.18,0.74) |94 |1.36(0.54,3.39) |228 |1.23(0.71,2.12) |228 | 0.47(0.21, 1.06)
Poor 94 | 0.40(0.18,0.89) |47 |1.50(0.57,3.95) |105 |0.92(0.50,1.69) |94 | 0.55(0.23,1.35)
Local Health
Network:
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Northern metro
(ref.)

242 1.00 106 | 1.00 248 1.00 242 1.00

Central metro

618 | 0.58(0.39,0.86) | 202 | 0.84 (0.49, 1.44) | 495 | 1.24(0.89,1.74) | 618 | 0.56(0.36,0.86)

Southern metro

417 | 0.51(0.33,0.78) | 134 | 0.56 (0.31,1.00) | 426 |0.95(0.67,1.34) | 417 | 0.42(0.26,0.69)

Country South | 155 | 0.80(0.44,1.48) | 74 |0.43(0.18,1.02) | 159 | 1.16(0.66,2.04) | 155 | 0.80(0.40, 1.59)
Country North | 241 | 1.24(0.59,2.59) | 100 | 0.56 (0.21, 1.50) | 228 | 1.02(0.56,1.86) | 241 | 0.97 (0.42,2.25)
Tumour site:

Colon (ref.) 1098 | 1.00 86 | 1.00 898 | 1.00 1098 | 1.00

Rectum (incl. 1 527 | 339(250,442) | 530 | 0.18(0.11,032) | 658 |0.78(0.63,097) | 577 | 1.82(1.34,2.46)
Rectosig.)

ACPS stage:

A (ref) 280 | 1.00 50 | 1.00 47 | 1.00 280 | 1.00

B 654 | 121(0.80,1.82) | 147 | 1.28(0.62,2.64) | 249 [ 124(0.64,2.40) |654 | 0.88(0.56,1.39)
C 412 | 232(1.54,350) | 231 [ 1.73(0.87,3.43) | 696 | 1.21(0.65226) |412 | 1.39(0.88,2.19)
D 279 | 1.76(1.11,2.78) | 162 | 1.37(0.67,2.82) | 516 | 1.01(0.53,1.90) |279 | 1.19(0.71, 1.99)
(UK) (50) | (1.43(0.59,3.51)) | (26) | (0.38(0.10, 1.54)) | (48) | (0.97(0.35,2.68)) | (50) | (1.46(0.63,3.37))
Grade:

Well diff. (ref) |58 | 1.00 25 | 1.00 37 ] 1.00 58 | 1.00

Mod diff. 1212 | 0.51(0.27,0.98) | 429 | 0.98 (0.40,2.42) | 1054 | 1.08(0.54,2.19) | 1212 | 0.52 (0.23, 1.03)
Poorly/undiff. | 285 | 0.38(0.18,0.79) |99 | 1.18(0.44,3.14) [309 |1.10(0.53,2.29) | 285 | 0.43(0.20,0.93)
(UK) (120) | (1.09 (0.51,2.37) | (63) | (0.66(0.23,1.87)) | (156) | (0.58 (0.27, 1.27)) | (120) | (0.99 (0.44, 2.25))
Diagnostic

year:

2000 - 2005 869 | 1.00 335 | 1.00 782 | 1.00 869 | 1.00

2006 - 2010 806 | 1.56(1.20,2.03) | 281 | 0.91(0.64,1.30) | 774 | 1.65(1.33,2.03) | 806 | 1.59(1.18,2.15)

*Derived from multivariate logistic regression (see “Methods”)

RO -

Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological

Staging; UK — unknown; diff — differentiated; undiff. - undifferentiated.

B.

Time from diagnosis to treatment start by sub-site (colon and rectum)

Colon (Supplementary Tables s1 & s2)

Predictors of time to treatment start >30 days in adjusted analysis included: (a) For surgery: age
60-69 years compared with <50 years; northern metropolitan compared with central metropolitan
and southern metropolitan; stage A compared with stages B and D; and diagnosis in 2006-2010;
(b) For radiotherapy: no significant predictors (small numbers); (¢) For systemic therapy:
diagnosis in 2006-2010; (d) For any treatment (surgical cases): northern metropolitan compared
with central metropolitan and southern metropolitan areas; stage A compared with stages B and
C; and diagnosis in 2006-2010.

Predictors of time to treatment start of >60 days in adjusted analysis included: (a) For surgery:
northern metropolitan compared with central and southern metropolitan areas; and more advanced

stages C and D compared with stage A; (b) For radiotherapy: no significant predictors (small
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numbers); (c) For systemic therapy: diagnosis in 2006-2010; and (d) For any treatment (surgical

cases): northern metropolitan compared with central and southern metropolitan areas.

Rectum (Supplementary Tables s3 & s4)

Predictors of time to treatment start of >30 days in adjusted analysis included: (a) For surgery:
age 70+ compared with <50 years; northern metropolitan compared with central and southern
metropolitan areas; and diagnosis in 2006-2010; (b) For radiotherapy: low compared with
medium-high socioeconomic status; and diagnosis in 2006-2010; (¢) For systemic therapy: stage
C; and (d) For any treatment (surgical cases): diagnosis in 2006-2010.

Predictors of time to treatment start of >60 days in adjusted analysis included: (a) For surgery:
younger age <50 compared with 70+ years; high service accessibility; northern metropolitan
compared with central and southern metropolitan areas; and stage C compared with stage A;
better differentiation; and 2006-2010; (b) For radiotherapy: aged over 50 years; (c) For systemic
therapy: aged over 50 years; central metropolitan compared with northern metropolitan area; and
stage C; and (d) For any treatment (surgical cases): low grade lesions; and diagnosis in 2006-

2010.

C. Survival by time from diagnosis to treatment start

Unadjusted analysis (Table 4)

Surgical treatment: Compared with time to initial surgery >30 days, survival was lowest in the first

two years from diagnosis when time to initial surgery was <30 days, but changed with further follow-

up, such that by 10 years from diagnosis, survival was lower when time to initial surgery was >90

days compared with < 30 days (p=0.017).

Radiotherapy: Survival was lowest in the first year when time to radiotherapy start was <30 days and

reached statistical significance compared with a time of 61-90 days (p=0.009), but not with 31-60

days (p=0.295) or >90 days (p=0.280). After the first year of follow-up, survival was lowest for >90

days.

Systemic therapy: The survival pattern varied, with time to treatment <30 days having the lowest

survival at each follow-up time.

Any treatment (surgical cases): Compared with time to initial treatment >30 days, survival was lowest

in the first two years from diagnosis when time to initial surgery was <30 days, but changed with

further follow-up, such that by 10 years from diagnosis, survival was lower when time to initial

surgery was >90 days compared with < 30 days (p=0.021).
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Table 4: Percentage survival (& standard error) from colorectal cancer by time from diagnosis (days)
to commitment of specified treatment: South Australian major public hospitals, diagnoses 2000-2010*

Follow-up time from diagnosis (years)
Specified Time Numbers
treatment (days) of cases 1 2 3 4 S 10
85.4 | 782 72.9 69.8 67.5 63.3
=30 988 +12 |+15 |15 |16 |+17 |20
93.1 89.9 84.7 81.9 79.7 75.9
Surgical 31-60 1355 +1.6 | £19 | £22 | £24 | £25 | £29
treatment 92.9 84.1 77.5 74.6 72.6 57.7
61-90 100 +3.7 +4.6 +5.3 +5.5 +5.8 +9.0
92.6 82.4 73.9 67.4 67.8 50.4
=90 232 +22 | £29 | +32 | 35 | £37 | £50
82.0 | 70.0 62.4 58.0 53.1 44.4
=30 129 +40 |+45 |+47 |+47 |+48 |+55
87.0 |77.8 68.2 64.4 61.3 55.2
31-60 | 233 126 |+£30 |+34 |+35 |36 |+a4
Radiotherapy
61-90 | 107 95.3 87.5 79.4 73.8 64.8 49.0
£32 | +41 |+47 |[+£51 |£55 |£69
87.6 | 62.6 53.1 42.8 39.2 27.3
=90 147 +33 | +43 |+44 |43 |43 |43
68.0 |52.8 434 40.7 38.4 33.1
<30 238 133 |+34 |+£33 |+33 |+33 |+34
87.2 73.8 67.9 62.8 59.4 49.5
Systemic 31-60 ) 633 134 |+18 |£20 |£20 |+21 |=25
therapy 92.3 78.8 68.9 64.5 59.8 56.1
61-90 | 382 116 |+23 |+26 |+27 |+28 |+3.0
94.4 | 78.1 68.6 63.2 56.8 45.1
=90 303 +17 |+26 |+£29 |+£30 |31 |39
85.5 78.1 72.6 69.4 67.2 63.1
<30 1030 +1.1 +1.3 +14 +1.5 +1.6 +1.8
93.4 88.8 83.8 80.5 78.0 71.5
Any treatment | 3160 | 428 12 |+15 |+18 |20 |+22 |+29
(surgical cases 94.0 85.9 79.6 74.8 71.7 56.6
onl _ . . . . . .
y) 61-90 118 +22 +33 +39 +44 +4.7 +7.8
91.7 82.2 71.9 63.9 57.1 43.8
>90 99 128 |+39 |+47 |+52 |56 |+82

* Kaplan-Meier product-limit estimate; date of censoring of live cases: Dec 31, 2012
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Adjusted analysis (Table 5)

Because visual examination and interaction terms indicated a lack of proportionality of survival with
time to treatment, results are split in Table 5 for follow-up of <2 and 3-10 years as mutually exclusive
periods. Irrespective of treatment type, lower hazard ratios applied for periods < 2 years with times to
treatment of >30 days, after adjusting for age, sex, socioeconomic status, service accessibility, local
health network of residence, tumour sub-site, stage, grade and diagnostic period. Hazard ratios
similarly adjusted generally did not decrease across the 3-10 follow-up, suggesting no significant
differences in conditional survival after two years for cases treated <30 days of diagnosis and >30
days. While there were higher hazard ratios for times of 61-90 and >90 days for 3-10-year follow-up
from surgical treatment and radiotherapy respectively, statistical significance was only achieved for
any treatment (surgical cases) when comparing time to treatment >90 compared with <30 days

(p=0.022).

Table 5: Hazard ratios (95% confidence limits) of deaths from colorectal cancer by time from
diagnosis (days) to commencement of specified treatment: South Australians major public
hospitals, diagnoses 2000-2010*

Follow-up time from diagnoses
<2 years 3-10 years
Treatment Time Number Hazard ratios Number Hazard ratios
of cases of cases
<30 988 1.00 714 1.00
Surgical 31-60 355 0.57 (0.40, 0.82) | 302 0.92 (0.62, 1.36)
treatment 61-90 100 0.59 (0.35,1.02) | 76 1.13 (0.60, 2.10)
>90 232 0.59 (0.41, 0.84) | 186 1.24 (0.85, 1.83)
<30 129 1.00 87 1.00
31-60 233 0.85(0.54,1.32) | 173 1.00 (0.59, 1.72)
Radiotherapy
61-90 107 0.44 (0.23,0.84) | 89 1.26 (0.70, 2.27)
>90 147 0.62 (0.40, 0.98) | 89 1.60 (0.90, 2.85)
<30 238 1.00 120 1.00
Systemic 31-60 633 0.71 (0.55,0.92) | 459 0.98 (0.66, 1.47)
therapy 61-90 382 0.51(0.38,0.70) | 289 1.01 (0.65, 1.55)
>90 303 0.40 (0.30, 0.55) | 233 1.04 (0.68, 1.59)
<30 1030 1.00 744 1.00
Any treatment 31-60 428 0.59 (0.43, 0.81) | 361 0.94 (0.66, 1.33)
(surgical cases
only) 61-90 118 0.48 (0.43,0.81) | 95 1.11 (0.66, 1.89)
>90 99 0.62 (0.37,1.02) | 78 1.83 (1.12, 2.98)

*4 Cox proportional hazards regression analyses (1 per treatment category), adjusting
for age, sex, socioeconomic status, service accessibility, local health network, sub-site,
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stage, grade and diagnostic period (see tables 2 and 3); date of censoring of live cases:
Dec 31, 2012.

Discussion

The proportion of surgical patients receiving any treatment for their cancer <60 days of diagnosis was
87%, with 80% receiving surgical treatment within 60 days of diagnosis. This broadly accords with
targets set by Cancer UK.° The proportion receiving radiotherapy who started this therapy <60 days of
diagnosis was 59%, whereas the corresponding percentage having systemic therapies who started this
therapy <60 days of diagnosis was 56%. The longer delay for radiotherapy and systemic therapy is

consistent with their common use as adjuvant therapies following surgery.’

Longer time to surgery applied for cancers of the rectum than colon potentially reflecting the
increased use of MRI for rectal cancers, 2° and multimodal therapies,’ which may have led to surgery

delays through more multidisciplinary consultation and in some instances, neoadjuvant care.?

The longer time to surgery in 2006-2010 may also have been influenced by increasing use of
multimodal therapies and more advanced diagnostics (e.g., MRI), increasing the need for
multidisciplinary consultation.>2¢ While the introduction of population-based screening may have
contributed, the screening program was still at an early phase of development, being phased in from
2006 to 2020. Following more complete implementation of bowel screening, there may be increased
pressure on services which may increase times to surgery.”-3 The higher proportion with a time to
surgery >60 days for stages C and D compared with stage A may reflect time taken for symptom
control, multidisciplinary team consultation, and provision of neoadjuvant therapies.?”-28 The
proportion with a time to surgery >60 days was lower for higher grade tumours, potentially due to a

greater perceived urgency of surgical intervention for more aggressive tumours.

The proportion receiving surgery, who did so >60 days from diagnosis, tended to be lower among
those aged 70+ years, central and southern compared with northern metropolitan areas, those
diagnosed in 2000-2005 compared with 2006-2010, and unexpectedly, those residing closer to
metropolitan services. The reasons are unclear but may reflect differences in service busyness and

patterns of patient and service demand.

Of those receiving radiotherapy, the proportion starting this therapy >60 days from diagnosis tended
to be higher for ages >60 years than the <50 years. A similar pattern applied for systemic therapy. The
reasons are not known. Perhaps a longer recovery time post-surgery has been allowed for older cases
post-surgery before commencing adjuvant therapies, or longer delays occurring due to higher levels of

frailty and comorbidity, and more common complications of surgery.
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Radiotherapy was relatively uncommon for colon cancers, as recommended in clinical guidelines and
optimal care pathways, 27-28 but when it was provided, it tended to start later than for rectal cases.
Similarly, systemic therapies tended to commence later for colon than rectal cancers. Further research
is needed to determine the reasons for these patterns. Systemic therapies were less likely to commence
>30 days from diagnosis for 2006-2010 diagnoses. Conversely systemic therapies were more inclined
to occur >60 days from diagnosis in 2006-2010. Again, further research is needed to explain these

patterns.

Where the time from diagnosis to treatment was >30 days, the risk of death occurring <2 years of
diagnosis was lower. This was evident by therapy type after adjusting for stage and grade, and
sociodemographic factors. It may reflect the triaging for priority treatment <30 days for cases with
elevated comorbidity or other risk factors not recorded by the registry. While a statistically significant
U-shaped relationship of survival with time to treatment start was usually not apparent for specific
therapies, as indicated in some other studies, % 7 the hazard ratio for 3-10 years was elevated when the

time to first treatment was >90 days for surgical cases (p=0.022).

The present study has limitations. An opportunistic approach was taken in selecting cases where
evidence was available on size of the gap between recorded diagnosis date and start of treatment. This
raises questions about the representativeness of results. Nonetheless, results are similar to those of
other recent studies in showing poorer short-term survival for cases receiving surgical treatment soon
after diagnosis, and with a similar pattern applying for early treatment by radiotherapy and systemic

therapies.! 141517

Results should not be construed as indicating a lack of benefit from early treatment, given likely
confounding effects of patient selection in treatment scheduling. A positive feature was the
approximate 87% of surgical cases receiving their first treatment (any treatment) <60 days and 80%
treated surgically within this period (note: 83% for 2000-2005 and 78% for 2006-2010).° The
indication of a temporal decline in this percentage warrants continued monitoring and investigation,
particularly for patient groups where a higher proportion was not receiving surgical care <60 days of
diagnosis (e.g., patients aged under 50 years, those with advanced disease, those with rectal cancer,

and residents of the northern metropolitan rather than central or southern metropolitan areas).

The study highlights the benefit of linking diagnostic data to treatment data. Population-wide data
linkage of population-based cancer registry, hospital, radiotherapy-centre, Medicare insurance and
screening data, and potentially in the future, electronic medical record data and selected research
databases will further strengthen the data infrastructure available for describing clinical management
pathways and associations with survival across the population. Clinical registries will still be
important for more detailed investigations for the sub-groups they cover, and for validating results of

population-wide registry and administrative sources.
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Conclusions

Australia has a high incidence but a greatly reducing mortality from colorectal cancer due to
survival gains. Equivalent survival gains have been found for major public hospitals in South
Australia.

Scientific evidence of effects of treatment delays on survival is mixed. Some recent studies
show lower survival with shorter delays, attributing this to triaging of more aggressive and
complicated cases for early treatment.

Baseline data for major public hospitals in South Australia 2000-2010 indicate that for cases
where the clinical registry recorded a diagnosis in advance of the surgery date, approximately
87% of surgical cases receiving any treatment and 80% of cases received their surgical
treatment <60 days of diagnosis. This is broadly consistent with timeline targets of Cancer
UK.

Radiotherapy and systemic therapies generally started later, potentially reflecting their use as
adjuvant therapies.

Adjusted analyses indicated lower survival up to two years from diagnosis when treatment
commenced <30 days of diagnosis, potentially reflecting triaging for early care of cases with
aggressive cancers and higher clinical complexity. By comparison, adjusted analyses did not
show differences in survival for follow-up periods from diagnosis of 3-10 years where longer
times to treatment applied, except for time to any treatment (surgical cases) of >90 days when
survival was lower.

These results should not be interpreted as evidence of the importance or unimportance of
delays, given selection factors in scheduling patient care. Further research is needed to assess
effects of treatment delays on patients’ anxiety.

Treatment commencement was generally later in 2006-2010 than 2000-2005, possibly
reflecting increased use of adjuvant therapies, MDTs, and more advanced diagnostics (e.g.,
MRIs). Increased demand may be placed on timeliness of clinical services with extensions in
population screening.

Further research is needed to optimize patient scheduling for care to reduce anxiety and

mortality.
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: Supplementary tables

2 Table S1: Relative odds (95% CLs) of treatment for colon cancer starting >30 days of diagnosis by treatment type,

2 stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010 diagnoses*

5 . . Any treatment (surgical
6 Surgery Radiotherapy Systemic therapy cases)

4 n=1098 | RO (95% CLs) | n=86 | RO (95% CLs) n=898 | RO (95% CLs) n=1098 | RO (95% CLs)
oAge at

1gyiagnosis

,Qyears):

1550 (ref.) 53 1.00 13 | 1.00 109 | 1.00 53 1.00

150 - 59 116 1.61 (0.75, 3.46) 14 1.03 (0.05, 21.46) 176 0.84 (0.40, 1.76) 116 1.28 (0.59, 2.78)
160 - 69 226 2.10(1.03,4.28) |20 | 2.82(0.20,40.71) |273 | 0.91(0.45, 1.83) 226 1.86 (0.92, 3.80)
120 -79 396 1.65(0.83,3.28) |28 | 3.49(0.27,45.20) | 292 | 1.37(0.68, 2.79) 396 1.55 (0.78, 3.09)
.80+ 307 1.50(0.74,3.03) |11 | NA 48 2.52 (0.78, 8.17) 307 1.43(0.71, 2.88)
ex

1Mlale (ref.) 562 1.00 56 1.00 491 1.00 562 1.00

2Bemale 536 0.87(0.67,1.13) |30 | 2.65(0.27,1.64) |407 | 1.23(0.79,1.91) 536 0.89 (0.68, 1.16)
28ocioeconomic:

Eow (ref.) 336 1.00 25 | 100 287 | 1.00 336 1.00

“Low-Med 273 1.69(0.99,2.12) |19 | 1.69(0.09,30.68) | 229 | 0.71(0.39, 1.27) 273 1.46 (1.00, 2.14)
-¥led-High 224 1.31(0.90,1.90) |20 |7.01(0.22,22356) | 185 | 0.93 (0.49, 1.78) 224 1.28 (0.88, 1.88)
28ligh 265 1.12(0.76,1.67) |22 | 1.37(0.07,27.36) | 197 | 0.85(0.45, 1.62) 265 1.09 (0.73, 1.62)
2Accessibility:

2Bligh (ref.) 899 1.00 66 | 1.00 716 | 1.00 899 1.00
“Kled-High 141 0.57(0.28,1.15) |9 NA 127 | 0.41(0.09, 1.97) 141 0.57 (0.28, 1.16)
ZRoor 58 0.71(0.33,157) |11 | NA 55 0.25(0.05,1.21) | 58 0.63 (0.28, 1.38)
3kocal Health

3hletwork:

3
3ggfrt)hern metro | 4,0 1.00 12 1.00 141 1.00 149 1.00

Central metro | 421 049(0.32,0.75) |33 |0.31(0.01,6.39) |291 |0.85(0.41,1.76) | 421 0.48 (0.31, 0.73)
zgouthern metro | 281 0.39(0.25,0.63) |16 | 0.58(0.03,11.80) | 252 | 0.83(0.39,1.78) | 281 0.37 (0.24, 0.60)

36ountry South | 88 0.69(0.36,1.33) |10 |NA 83 3.94(0.70,22.22) |88 0.69 (0.36, 1.34)
4Gountry North | 159 0.78(0.37,1.66) |15 |NA 131 | 2.42(0.47,12.36) | 159 0.76 (0.35, 1.63)
4ACPS stage:

A (ref) 169 1.00 3 1.00 12 1.00 169 1.00

B 471 0.67(0.46,0.98) |20 | 43.60(0.38,49.56) | 130 | 1.60(0.16,16.54) | 471 0.65 (0.45, 0.95)
4€ 252 0.69 (0.46,1.06) |21 |24.12(0.22,26.91) | 409 | 1.76(0.19, 16.48) | 252 0.66 (0.43, 1.00)
4B 180 0.54(0.33,0.86) |39 |4.39(0.07,27.89) |320 |0.24(0.03,217) |180 0.44 (0.27, 0.72)
40UK) (26) (0.64(0.26,1.57)) | 3) | NA (27) | (0.41(0.04,4.48)) | (26) (0.58 (0.23, 1.43))
‘}%rade:

el diff. (ref.) | 38 1.00 5 1.00 18 1.00 38 1.00

Mod diff. 770 0.85(0.43,1.68) |53 |1.49(0.11,19.97) |581 | 058(0.07,4.81) | 770 0.82 (0.41, 1.62)
sBoorly/undiff. | 209 057(0.27,1.21) |19 |1.11(0.06,21.24) | 213 | 0.46(0.053.89) | 209 0.54 (0.26, 1.15)
58UK) (81) (1.87(0.82,4.26)) | 9) | NA (86) | (0.13(0.02,1.11)) | (81) (1.62 (0.71, 3.69))
Sthiagnosis year:

22000 - 2005 541 1.00 52 | 1.00 451 | 1.00 541 1.00

22006 - 2010 557 1.41(1.09,1.83) |34 [0.21(0.03,1.64) |447 |[159(1.02,248) |557 1.39 (1.07, 2.88)
sgDerived from multivariate logistic regression (see “Methods”)

59

RO — Relative odds; CLs — confidence limits; ref. — reference; NA — not applicable; ACPS- Australian Clinico-
Pathological Staging; UK — unknown; diff — differentiated; undiff. - undifferentiated.
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Table S2: Relative odds (95% CLs) of treatment for colon cancer starting >60 days of diagnosis by treatment type,

; stage, and socio-demographic factors: South Australian major public hospitals, 2000-2010 diagnoses™

3

g Surgery Radiotherapy Systemic therapy gr;)éstgena;;r)nent (surgical
6

7 n=1098 | RO (95% CLs) n=86 | RO (95% CLs) n=898 | RO (95% CL5) n=1098 | RO (95% CL5)
8Age at

odiagnosis

1€years):

1450 (ref.) 53 1.00 13 1.00 109 1.00 53 1.00

180 - 59 116 1.34(0.51,351) |14 | 0.06(0.00,1.37) | 176 | 0.94(0.57,1.55) 116 0.75 (0.25, 2.21)
160 - 69 226 1.28(0.51,3.20) |20 [0.17(0.01,3.57) |273 | 1.16(0.73,1.84) 226 1.10 (0.41, 2.93)
[0-79 396 1.10 (0.45,2.66) |28 | 0.35(0.02,7.07) | 292 1.26 (0.80, 2.01) 396 0.99 (0.38, 2.53)
180+ 307 1.00 (0.40,2.47) |11 | 0.30(0.01,7.36) | 48 1.60 (0.78, 3.29) 307 1.01 (0.38, 2.65)
13ex:

1®ale (ref.) 562 1.00 56 1.00 491 1.00 562 1.00

1Remale 536 0.83(0.57,1.20) |30 |1.01(0.23,4.35) |407 | 0.84(0.64,1.14) 536 0.94 (0.62, 1.41)
fgocioeconomic:

“Low (ref.) 336 1.00 25 | 100 287 | 1.00 336 1.00

sbow-med 273 1.58(0.93,2.71) |19 | 0.40(0.06,2.51) |229 | 0.75(0.51, 1.10) 273 1.65 (0.92, 2.98)
2Wled-high 224 1.14 (0.68,1.94) | 20 1.78(0.26,12.39) | 185 | 0.86 (0.58, 1.28) 224 1.14 (0.64, 2.04)
2Bligh 265 1.19 (0.67,2.10) | 22 1.04 (0.15, 7.27) 197 1.18 (0.78, 1.77) 265 1.41 (0.75, 2.63)
fgccessibility:

“Eligh (ref.) 899 1.00 66 | 1.00 716 | 1.00 899 1.00

>¥ted-high 141 0.54(0.20,1.42) |9 8.99 (0.24, 331.28) | 127 1.57 (0.75, 3.30) 141 0.45 (0.16, 1.25)
3Boor 58 0.65(0.21,1.97) |11 | 3.90(0.11,141.05) | 55 0.83(0.36,1.93) | 58 0.41 (0.12, 1.44)
3l ocal Health

3Rietwork:

33

sporthern metro |45 | 4 g9 12 | 100 141 | 1.00 149 | 1.00

aer)

3@entral metro 421 0.56 (0.32, 0.98) 33 0.16 (0.01, 1.98) 291 0.91 (0.58, 1. 43) 421 0.44 (0.24, 0.79)
3%outhern metro | 281 0.46 (0.25,0.87) |16 | 0.17(0.01,2.26) |[252 | 0.96 (0.61, 1.52) 281 0.29 (0.14, 0.58)
38ountry South | 88 0.87(0.36,2.14) |10 | 0.08(0.00,2.02) | 83 0.93 (0.43, 2.01) 88 0.87 (0.34, 2.21)
€ountry North | 157 1.04 (0.38,2.90) |15 | 0.03(0.00, 1.61) 131 | 0.74(0.33,1.76) | 157 1.23(0.43, 3.57)
ZéCPS stage:

4A (ref.) 169 1.00 3 1.00 12 1.00 169 1.00

4B 471 1.02(0.54,1.91) |20 |0.79(0.03,23.99) |130 | 0.43(0.10,1.74) 471 0.80 (0.42, 1.53)
46 252 2.34(1.25,4.40) |21 | 0.57(0.02,18.97) |409 | 0.29(0.07,1.15) 252 1.54 (0.80, 2.96)
‘D 180 2.25(1.16,4.35) |39 | 0.94(0.03,26.42) | 320 | 0.26(0.07,1.03) 180 1.49 (0.74, 2.98)
Z@JK) (26) (1.65(0.51,5.33)) | (3) | NA (27) | (0.67 (0.14,3.26)) | (26) 1.35 (0.38, 4.76))
séorade:

a9Vell diff. (ref.) | 38 1.00 5 1.00 18 1.00 38 1.00

5Mod diff. 770 0.85(0.31,2.29) |53 |2.29(0.31,16.79) |581 | 0.97(0.35, 2.67) 770 0.71(0.26, 1.92)
Spoorly/undiff. | 209 0.60 (0.20,1.78) | 19 1.11 (0.12,10.68) | 213 0.94 (0.33, 2.65) 209 0.52 (0.17, 1.58)
;(;UK) (81) (1.84 (0.60,5.62)) | (9) | NA (86) | (0.40(0.13,1.20)) | (81) (1.24 (0.39, 3.93))
clpiagnosis year:

52000 - 2005 541 1.00 52 1.00 451 1.00 541 1.00

58006 - 2010 557 1.26 (0.87,1.82) |34 | 0.31(0.08,1.25) | 447 | 1.96 (1.48, 2.59) 557 1.29 (0.86, 1.94)
5*Derived from multivariate logistic regression (see “Methods”)

58

59 RO — Relative odds; CLs — confidence limits; ref. — reference; NA — not applicable; ACPS- Australian Clinico-
60  Pathological Staging; UK — unknown; diff — differentiated; undiff. - undifferentiated.
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Table S3: Relative odds (95% CLs) of treatment for rectal cancer starting >30 days of diagnosis by treatment type,

U *Derived from multivariate logistic regression (see “Methods™)

; stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010 diagnoses*

3

;1 Surgery Radiotherapy Systemic therapy (suglilcge:;sr::rgzly)
6 n=577 | RO (95% CLs) | n=530 | RO (95% CLs) | n=658 | RO (95% CLs) | n=577 | RO (95% CLs)
7| Age at

8| diagnosis

9| (years):

: f <50 (ref.) 38 1.00 66 1.00 80 1.00 38 1.00

1p50 - 59 94 0.71(0.31,1.62) | 104 |1.30(0.62,271) | 146 | 1.73(0.86,3.48) 94 1.03 (0.46, 2.29)
1860 - 69 162 | 0.57(0.26,1.24) | 168 | 1.41(0.71,279) | 225 | 1.57(0.83,2.99) 162 | 0.78(0.37, 1.66)
: f70 -79 174 | 0.44(0.20,095) | 147 |1.35(0.67,271) | 177 | 1.79(0.90,3.54) 174 | 0.83(0.40, 1.76)
1k 80+ 109 | 0.38(0.17,0.85) | 45 1.40 (0.52,3.77) | 30 2.01 (0.58,6.97) 109 | 0.70(0.32, 1.55)
1y Sex:

18 Male (ref.) 331 | 1.00 344 | 1.00 419 1.00 331 | 1.00

; Female 246 | 0.74(0.52,1.07) | 186 | 0.68(0.43,1.07) |239 | 0.94(0.61,1.45) 246 | 0.79(0.55, 1.14)
211 Socioeconomic:

22 Low (ref.) 208 | 1.00 181 | 1.00 220 | 1.00 208 | 1.00

;’ Low-med 115 | 0.86(0.50,1.45) | 118 | 0.80(0.42,1.51) | 145 | 1.13(0.62,2.07) 115 | 0.81(0.48, 1.37)
25 Med-high 121 | 0.72(0.44,1.19) | 108 | 0.50(0.26,0.94) | 135 | 0.78(0.43,1.42) 121 | 0.63(0.38, 1.03)
26 High 133 | 1.06(0.64,1.77) | 123 | 0.88(0.451.70) | 158 | 1.00 (0.55,1.83) 133 | 1.03(0.62, 1.72)
;JAccessibility:

> High (ref.) 454 | 1.00 409 | 1.00 507 | 1.00 454 | 1.00

3p Med-high 87 0.74 (0.29,1.88) | 85 1.49 (0.50,4.44) | 101 | 1.00 (0.30,3.36) 87 1.27 (0.49, 3.26)
3] Poor 36 1.00 (0.36,2.76) | 36 1.25 (0.37,4.20) | 50 0.88 (0.25,3.05) 36 1.58 (0.58, 4.33)
g; Local Health

34Network:

3pNorthemmetro | g5 | 4 o 94 | 1.00 107 | 1.00 93 |1.00

36 (ref.)

3y Central metro 197 | 055(0.31,097) | 169 | 0.86(0.44,1.70) | 204 | 1.19(0.64,2.23) 197 | 0.61(0.35, 1.06)
3BSouthern metro | 136 | 0.40(0.22,0.73) | 118 | 061(0.30,1.23) | 174 | 0.89(0.47,1.69) |136 | 0.44(0.24,0.80)
i Country South | 67 0.89 (0.37,2.10) | 64 0.45(0.17,1.25) | 76 1.99 (0.62,6.41) 67 0.70 (0.30, 1.63)
4f Country North | 84 0.67 (0.24,1.89) | 85 1.48 (0.445.02) | 97 2.61 (0.73,9.25) 84 0.57 (0.20, 1.62)
42 ACPS stage:

j’ A (ref) 111 | 1.00 47 | 1.00 35 | 1.00 111 | 1.00

45B 183 | 1.31(0.79,2.18) | 127 | 0.90(0.39,2.06) | 119 | 1.35(0.57,3.21) 183 | 1.18(0.71, 1.95)
46C 160 | 1.65(0.98,2.79) | 210 | 1.39(0.63,3.10) | 287 | 3.81(1.64,8.86) 160 | 1.43(0.85, 2.40)
j D 99 0.83(0.46,1.51) | 123 |0.67(0.30,151) | 196 | 1.30(0.58,2.95) 99 0.79 (0.43, 1.44)
b (UK) 24 (0.76 (0.28,2.06)) | 23 (0.74 (0.23,2.39)) | 21 (1.72 (0.44,6.71)) | 24 (0.83 (0.30,2.28))
50 Grade:

>l well diff. (ref.) | 20 1.00 20 1.00 19 1.00 20 1.00

g‘ Mod diff. 442 1 0.60(0.21,1.68) | 376 | 1.59(0.57,4.44) | 473 | 1.43(0.43,4.70) 442 | 0.78(0.29, 2.08)
s Poorly/undiff. | 76 0.52(0.17,1.61) | 80 2.63(0.81,852) | 96 2.14 (0.57,8.10) 76 0.71 (0.24, 2.08)
5P (UK) 39 (1.38 (0.39,4.91)) | 54 (1.31(0.40,4.29)) | 70 (0.72 (0.20,2.63)) | 39 (1.57 (0.47,5.27))
gDDiagnosis year:

582000 - 2005 328 | 1.00 283 | 1.00 331 | 1.00 328 | 1.00

5P 2006 - 2010 249 | 2.86(1.98,4.12) | 247 | 1.76(1.12,2.76) | 327 | 1.34(0.88,2.04) 249 | 3.09 (2.15, 4.43)
6

RO — Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —
unknown; diff — differentiated; undiff. - undifferentiated.
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1
2 Table S4: Relative odds (95% CLs) of treatment for rectal cancer starting >60 days of diagnosis by treatment type,
3 stage, and socio-demographic factors: South Australian major public hospitals, 2000-2010 diagnoses™
4
;) Surgery Radiotherapy Systemic therapy (suglil:;rlecaat:;sgzly)
i n=577 | RO (95% CLs) | n=530 | RO (95% CL5) n=658 | RO (95% CLs) n=577 | RO (95% CLs)
gAgeat
] Odlagn03|s
(years):
;<50 (ref.) 38 1.00 66 1.00 80 1.00 38 1.00
$0-59 94 0.53(0.23, 1.19) 104 2.41(1.12,5.17) 146 2.45 (1.26, 4.74) 94 1.28 (0.42, 3.93)
60 - 69 162 | 0.49(0.23,1.05) | 168 3.28 (1.60, 6.71) 225 3.46 (1.85, 6.49) 162 1.17 (0.40, 3.38)
570 - 79 174 0.25(0.12, 0.55) 147 2.69 (1.30, 5.56) 177 3.47 (1.82, 6.60) 174 1.21 (0.42, 3.48)
%o+ 109 | 0.26(0.11,0.59) | 45 3.05 (1.24, 7.51) 30 3.95(1.54,10.17) | 109 1.62 (0.55, 4.80)
;Sex:
Q\Aale (ref) 331 1.00 344 1.00 419 1.00 331 1.00
20Female 246 | 0.77(0.52,1.13) | 186 | 0.91(0.61, 1.36) 239 1.04 (0.73, 1.46) 246 | 0.89 (0.56, 1.42)
21Socioeconomic:
22 ow (ref.) 208 1.00 181 1.00 220 1.00 208 1.00
3 ow-med 115 1.29(0.73,2.27) | 118 1.11 (0.65, 1.92) 145 0.61 (0.38, 0.98) 115 1.05 (0.53, 2.02)
7 Med-high 121 1.04 (0.61, 1.78) | 108 0.95 (0.55, 1.62) 135 0.94 (0.59, 1.50) 121 1.25 (0.67, 2.33)
SHigh 133 1.03(0.60, 1.77) | 123 1.28 (0.74, 2.22) 158 0.71 (0.44, 1.14) 133 | 0.81(0.41, 1.58)
27Accessibility:
28High (ref.) 454 | 1.00 409 1.00 507 1.00 454 | 1.00
7Med-high 87 0.26 (0.09,0.73) | 85 1.12 (0.41, 3.01) 101 | 0.98(0.42, 2.25) 87 0.49 (0.13, 1.86)
1 Poor 36 0.30 (0.10, 0.89) | 36 1.53 (0.55, 4.31) 50 1.08 (0.45, 2.62) 36 0.83 (0.22, 2.67)
ﬂ_ocal Health
3Network:
;?(\:gfr_t)hem Meo | 93| 1.00 94 | 100 107 | 1.00 93 | 1.00

Fentral metro | 197 | 053(0.30,095) | 169 | 0.88(0.50,1.55) | 204 | 1.70(1.00,2.89) | 197 |0.71(0.36, 1.38)
1.Southernmetro | 136 | 0.49(0.26,091) | 118 |[055(0.30,1.03) | 174 |0.84(0.48,144) |136 | 0.63(0.30, 1.30)
1Lountry South | 67 0.69(0.29, 1.61) | 64 045(0.18,1.14) | 76 136 (0.59, 3.17) | 67 0.71 (0.25, 2.05)
acCountry North | 84 1.25(0.42,3.74) | 85 0.70(0.24,2.01) | 97 1.10 (0.44,2.72) | 84 0.67 (0.17, 2.71)

41ACPS stage:
49A (ref.) 111 | 1.00 47 1.00 35 1.00 111 | 1.00

B 183 | 1.46(0.82,2.58) | 127 | 1.26(0.59, 2.67) 119 | 1.64(0.69, 3.91) 183 | 1.04(0.53, 2.02)
Jie 160 | 2.30(1.30,4.05) | 210 | 1.76(0.86, 3.58) 287 | 2.70(1.19, 6.12) 160 | 1.15(0.60, 2.24)
4 99 1.34(0.69, 1.61) | 123 | 1.25(0.59, 2.67) 196 | 1.95(0.85, 4.51) 99 0.83 (0.37, 1.86)
47UK) 24 (1.65 (0.58, 4.67)) | 23 (0.35(0.09, 1.43)) | 21 (1.33(0.38,4.68)) | 24 (1.45 (0.46,4.58))
¥&Grade:
TAwell diff. (ref.) | 20 1.00 20 1.00 19 1.00 20 1.00
T:Mod diff. 442 10.30(0.11,0.82) | 376 | 1.25(0.45,3.44) 473 | 1.39(0.50, 3.88) 442 | 0.35(0.13, 0.95)
{-poorly/un-diff. | 76 0.26 (0.09, 0.79) | 80 1.70 (0.57,5.09) 96 1.51 (0.50, 4.52) 76 0.35 (0.11, 1.12)
53UK) 39 (0.64 (0.19, 2.18)) | 54 (0.88 (0.28,2.84)) | 70 (0.83(0.27, 2.59)) | 39 (0.76 (0.23,2.59))
3%Diagnosis year:
22000 - 2005 328 | 1.00 283 | 1.00 331 | 1.00 328 | 1.00
722006 - 2010 249 | 1.98(1.35,291) |247 | 1.02(0.70,1.50) 327 | 1.21(0.87, 1.69) 249 | 2.01(1.26,3.18)

gé *Derived from multivariate logistic regression (see “Methods”)

>9 RO - Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —
unknown; diff — differentiated; undiff. - undifferentiated.
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Reporting checklist for cohort study.
Based on the STROBE cohort guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cohort reporting guidelines, and cite them
as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for
reporting observational studies.

Page
Reporting Item Number
Title #1a Indicate the study’s design with a commonly used term in the 1
title or the abstract
Abstract #1b  Provide in the abstract an informative and balanced summary 2
of what was done and what was found
Background / #2 Explain the scientific background and rationale for the 3
rationale investigation being reported
Objectives #3 State specific objectives, including any prespecified 4
hypotheses
Study design #4 Present key elements of study design early in the paper 4
Setting #5 Describe the setting, locations, and relevant dates, including 4
periods of recruitment, exposure, follow-up, and data
collection
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Eligibility criteria

Variables

Data sources /
measurement

Bias
Study size

Quantitative
variables

Statistical
methods

Participants

BMJ Open

#6a  Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up.

#6b  For matched studies, give matching criteria and number of
exposed and unexposed

#7 Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if
applicable

#8 For each variable of interest give sources of data and details
of methods of assessment (measurement). Describe
comparability of assessment methods if there is more than
one group. Give information separately for for exposed and
unexposed groups if applicable.

#9 Describe any efforts to address potential sources of bias
#10 Explain how the study size was arrived at

#11  Explain how quantitative variables were handled in the
analyses. If applicable, describe which groupings were
chosen, and why

#12a Describe all statistical methods, including those used to
control for confounding

#12b Describe any methods used to examine subgroups and
interactions

#12c Explain how missing data were addressed
#12d If applicable, explain how loss to follow-up was addressed
#12e Describe any sensitivity analyses

#13a Report numbers of individuals at each stage of study—eg
numbers potentially eligible, examined for eligibility,
confirmed eligible, included in the study, completing follow-
up, and analysed. Give information separately for for
exposed and unexposed groups if applicable.

#13b Give reasons for non-participation at each stage

#13c Consider use of a flow diagram
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n/a

4,5

10, 12

4,5

4,5

4,5

n/a
4.5

tables 1-
5

n/a

n/a
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Descriptive data

Outcome data

Main results

Other analyses

Key results

Limitations

Interpretation

Generalisability

Funding

BMJ Open

#14a Give characteristics of study participants (eg demographic,
clinical, social) and information on exposures and potential
confounders. Give information separately for exposed and
unexposed groups if applicable.

#14b Indicate number of participants with missing data for each
variable of interest

#14c Summarise follow-up time (eg, average and total amount)

#15 Report numbers of outcome events or summary measures
over time. Give information separately for exposed and
unexposed groups if applicable.

#16a Give unadjusted estimates and, if applicable, confounder-
adjusted estimates and their precision (eg, 95% confidence
interval). Make clear which confounders were adjusted for
and why they were included

#16b Report category boundaries when continuous variables were
categorized

#16¢ If relevant, consider translating estimates of relative risk into
absolute risk for a meaningful time period

#17  Report other analyses done—e.g., analyses of subgroups
and interactions, and sensitivity analyses

#18 Summarise key results with reference to study objectives

#19  Discuss limitations of the study, taking into account sources
of potential bias or imprecision. Discuss both direction and
magnitude of any potential bias.

#20  Give a cautious overall interpretation considering objectives,
limitations, multiplicity of analyses, results from similar
studies, and other relevant evidence.

#21  Discuss the generalisability (external validity) of the study
results

#22  Give the source of funding and the role of the funders for the
present study and, if applicable, for the original study on
which the present article is based
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5-14

5-14

n/a

n/a

14-15

15

14-16

16

17
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The STROBE checklist is distributed under the terms of the Creative Commons Attribution License
CC-BY. This checklist was completed on 10. April 2019 using https://www.goodreports.org/, a tool
made by the EQUATOR Network in collaboration with Penelope.ai
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1

2

3 Abstract

4

5 Objectives

7 Some early studies indicated lower survival with longer time from diagnosis to cancer treatment, but
8 others showed the reverse. Time to treatment of colorectal cancer and associations with survival were
9

10 investigated.

11 .

12 Setting

13 Four major public hospitals in South Australia.

14 ..

15 Participants

16 Clinical registry data for a cohort of colorectal cancer cases diagnosed in 2000-2010 and treated by
17

18 surgery (n=1675), radiotherapy (n=616) and/or systemic therapy (n=1556).

;g Outcome measures

21 Time to treatment and survival from colorectal cancer were analysed by rank-order tests and adjusted
;g Cox proportional hazards regression, respectively.

24 Results

25 . . . . .
2% Treatment (any type) commenced for 87% of surgical cases <60 days of diagnosis, with 80% having
27 surgery within this period. Of those receiving radiotherapy, 59% began this treatment <60 days, and
28

29 of those receiving systemic therapy, the corresponding proportion was 56%. Adjusted analyses

2(1) showed treatment delay >60 days was more likely for rectal cancers, 2006-2010 diagnoses, residents
32 of northern than other metropolitan regions, and for surgery, younger ages <50 years, and

33 . . . . ..

34 unexpectedly, those residing closer to metropolitan services. Adjusting for clinical and

35 sociodemographic factors, and diagnostic year, better survival occurred in < 2 years from diagnosis
36

37 for time to treatment >30 days. Survival in the 3-10 years post-diagnosis generally did not differ by
;g time to treatment, except for lower survival for any treatment >90 days for surgical cases.

40 Conclusions

2; 1. Lower survival <2 years from diagnosis for cancers treated <30 days from diagnosis (i.e., a

43 negative association of survival with shorter duration to treatment) is consistent with other study
44 . . . .

45 results attributed to preferencing more complicated cases for earlier care.

46 2. Lower 3-10-year survival for treatment of surgical cases for cancers first treated > 90 days from
47

48 diagnosis is consistent with the U-shaped relationship reported in some other studies.

49

50

51 Key words

§3 Oncology epidemiology, protocols & guidelines, quality in health care, public health, colorectal

54 surgery

55

56

7 Strengths and limitations of this study

58

59 Strengths:

60
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Where data were available, they were high-quality clinical registry data on diagnosis, treatment, and
sociodemographic covariables.

Access to clinical service providers to assist with data interpretation.

Limitations:

Precise diagnostic and treatment data were limited to 65% of cases.

The study was observational and vulnerable to bias from practitioner choice and self-selection by
patients into comparison groups. The ability to adjust for potential confounding was limited by the

range of data available.

Introduction

Australia has a high age-standardised incidence of colorectal cancer about 87% above the world
average.! The corresponding colorectal cancer mortality rate is lower although still about 22% above
the world average.! Colorectal cancer is second only to prostate cancer in numbers reported annually
by Australian cancer registries and second only to lung cancer in numbers of cancer deaths.> Age-
standardised incidence has been stable, with the 2012-2014 rate being within 1-2% of the rate for
1982-1984. By comparison, the age-standardized colorectal cancer mortality rate approximately
halved between these periods.? This difference was accompanied by increases in 5-year relative

survival from 52% in 1982-1986 to 70% in 2011-2015.3-4

South Australian clinical registry data for colorectal cancer covering four major public hospitals
showed equivalent survival and survival increases to national figures during 1980-2010, with five-
year disease-specific survival increasing from 48% to 63% for all stages combined.’ Stage
distributions were largely unchanged, with survival increases mostly attributed to gains in stage-
specific survival.® Increases were particularly pronounced for regional stage.® Survival increases
followed increased use of adjuvant chemotherapies, particularly for regional disease.’ For rectal
cancers, a significant increase in use of adjuvant radiotherapy was reported. The increases in adjuvant
therapy were consistent with clinical practice guidelines.> Chemotherapies evolved from common use
of single-agent 5-FU (5-Fluorouracil) to 5-FU and leucovorin. FOLFOX (leucovorin calcium, 5-FU
and oxaliplatin) + bevacizumab and capecitabine (+ oxaliplatin) also became more common, along

with protracted infusion of 5-FU for colon cancer, and with radiotherapy for rectal cancers.’

While survival increases were attributed to changes in use of chemotherapy and radiotherapy, and
increased surgical specialization,’ other influences were possible. One was a change in time from
diagnosis to surgical treatment.® In the United Kingdom, treatment delays were regarded as negatively
related to survival and concerns were expressed that delays may be increasing due to increased
demands for colonoscopy from population screening.” 8 While there is limited evidence of effects of

treatment delays on survival, early evidence points to a possible negative effect.® 78 Delays were also
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viewed negatively as a likely source of psychosocial stress.®® Cancer UK has indicated that ideally
treatment would commence within one month of diagnosis but has recommended commencement

within two months as a realistic target.’

Evidence of effects of time to treatment on survival has been mixed.!*!8 Early studies generally
pointed to lower survival with longer delay, but later studies varied with some showing better survival
for longer delay, and some showing a U-shaped relationship with lower survival at both ends of the
follow-up period.®® 1018 This has raised questions of whether the relationship varies with the clinical
environment, with lower survival for short delays potentially reflected triaging of more aggressive

cancers for early treatment in some settings.!? 13- 15. 17

In this study we explore times from diagnosis to treatment, trends in these times, variations across the
patient population, and associations with survival. To establish a historic baseline, we analysed
colorectal cancer data (2000-2010 diagnoses) from South Australian clinical registry data. Analyses
indicated times to treatment and outcomes across the patient population at these hospitals by cancer
stage, patient age, sex, socioeconomic status, service access, local health network of residence (as
applying in the study period) and diagnostic epoch. We investigated whether a U-shaped relationship

existed between time to treatment and survival, as reported elsewhere.® !

The study was restricted to cancers where the registry had enough diagnostic detail from biopsies and
other clinical sources to record a diagnosis date in advance of treatment, thereby providing an
intervening period for analysis (65% of cases). This is analogous to the common registry practice of

restricting survival analyses to cancers where diagnosis dates preceded dates of death.!”
Methods

Study design: A historic cohort design was used, including colorectal cancer patients diagnosed in
2000-2010 at four major public hospitals in South Australia. Ethics approval was obtained from the
South Australian Human Research Ethics Committee (HREC/14/SAH/145) and University of South

Australia Research Ethics Committee. Data sources and linkage: Our data source was the South

Australian clinical cancer registry, which is authorised under Section 64, Part 7 of the South
Australian Health Care Act (2008) to support service monitoring and quality assurance.’ Dates and
causes of death were obtained by linkage with official death records using full names, dates of birth,

and sex, and for additional guidance, postcode of residence, for linkage purposes. Qutcome measures:

These were time in days from diagnosis to treatment start, and survival from diagnosis to death from
colorectal cancer.

Dates of diagnosis and treatment were checked from available pathology and clinical reporting to
optimize accuracy. Times to treatment start were calculated to treatment of 2,746 colorectal cancers.?’
Cases were excluded if presenting acutely with bowel obstruction or perforation and treated surgically

on day one.
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Analyses were undertaken for surgical, radiotherapy and chemotherapies respectively, and
any of these treatments among surgical cases. Chemotherapies were most commonly 5-FU
(Adrucil, 5-FU) given intravenously, capecitabine (Xeloda) given as a pill, oxaliplatin

(Eloxatin) given intravenously, irinotecan (Camptosar) given intravenously, and raltitrexed

(Tomudex) given intravenously (https://www.cancer. ca/en/cancer-information/cancer-

type/colorectal/treatment/ chemotherapy/?region=on).

Cases were classified by: sub-site (colon or rectum), Australian Clinico-Pathological Staging
(ACPS) as A, B, C, D or unknown (UK), and grade,?! age at diagnosis, sex, residential area
socioeconomic status,?? geographic access to specialist radiotherapy and other specialist
metropolitan services based on postcode address (coded as high, medium-high or poor), local
health network of residence, as applying during the study period (i.e., northern metropolitan,
central metropolitan, southern metropolitan, and for non-metropolitan areas to the south,
country south, and for non-metropolitan areas to the north, country north), and diagnostic
period (2000-2005 and 2006-2010) (see Tables 1-3). Operational definitions are available in

previous publications.> 2122

Time from diagnosis to treatments start was categorised in days for cross-tabulations with clinical and

sociodemographic variables. Statistical analysis: The Spearman rank test was used to analyse ordinal

clinical and sociodemographic predictors; Kruskal-Wallis ANOVA for multinomial predictors, and
Mann-Whitney U test for predictors measured on a binary scale.?*-2* For multiple logistic regression
analyses of time as the outcome variable, time was reduced to a binary outcome of “>30 or <30 days”
and “>60 or <60 days” respectively.?>2* The results were expressed as relative odds (i.e., odds ratios)
with 95% confidence ranges. Disease-specific survival was analysed by time to treatment using
Kaplan-Meier product-limit estimates (unadjusted) and Cox proportional hazards regression (adjusted

for co-variables shown in Tables 2 and 3).23 %

The decision to use disease-specific survival rather than relative survival was supported by evidence
of similar results from these methods in South Australia at a population level.> Also, there were not
lifetables (as required for relative survival) for patients referred to specialist clinics at these hospitals
who often had extensive comorbidity and other complications.’ Results are presented using
conventional non-hierarchical analyses as they were similar by hospital setting without evidence of

clustering.

Public and Patient Involvement

Registry development and workplans had substantial patient and consumer involvement
through a formalized cancer planning and monitoring processes. Funders reviewing

workplans included the Cancer Council South Australia through the Beat Cancer Project.
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Specialist clinics identify topics for review, of which some are based on/prompted by the

questions raised by patients.

The ethics committees approving this study (Department of Health Research Ethics
Committee and University of South Australia Ethics Committee) both had active consumer

involvement, thereby providing another level of public and consumer input.

This study involved the use of routinely collected registry data specifically authorized under
state law and planned by clinical experts and consumers. Participants all attended specialized
gynaecological oncology clinics with whom we work. We work with these clinics in
developing consumer messages for distribution to their patients and other relevant

stakeholder groups.

Results

A. Time from diagnosis to treatment start (colorectal)

Unadjusted analyses — Time from diagnosis to treatment start

Surgery: The proportion of surgical cases receiving surgery <60 days of diagnosis was 80% (59% <30
days) (Table 1). Time to first surgical treatment was associated with: (a) age at diagnosis (p<0.001) -
shorter time for older patients; (b) sex (p=0.003) — shorter time for females; (c) local health network
of residence (p=0.026) — longer time for northern metropolitan; (d) tumour sub-site (p<0.001) —
longer time for rectum; and (e) diagnostic period (p<0.001) — longer time for 2006-2010. Significant
associations were not found for other characteristics (p>0.118).

Radiotherapy: The proportion receiving radiotherapy whose treatment started <60 days was 59%
(21% <30 days). Time to radiotherapy was associated with: (a) age at diagnosis (p=0.042) — longer
time for older patients; and (b) tumour sub-site (p<0.001) — shorter time for rectum (note:
radiotherapy was uncommon for colon cancers). Significant associations were not found for other
characteristics (p>0.114).

Chemotherapy: The proportion receiving chemotherapy whose treatment started < 60 days was 56%
(15% <30 days). Time to chemotherapy was associated with: (a) age at diagnosis (p<0.001) — longer
time for older patients; (b) local health network of residence (p=0.004) — shorter time for northern
metropolitan; (c) tumour sub-site (p=0.018) — shorter time for rectum; (d) stage (p=0.003) — shorter
time for stages A and D (note: chemotherapy was uncommon for stage A); and (e) diagnostic period
(p<0.001) — longer time for 2006-2010. Significant associations were not found by other
characteristics (p>0.120).

Any treatment (surgical cases): The proportion receiving any treatment who did so starting <60 days
of diagnosis was 87% (62% <30 days). Time to any treatment was associated with: (a) age at
diagnosis (p=0.048) — although a clear age gradient was not evident; (b) sex (p=0.017) — shorter time

for females; (c) local health network of residence (p<0.001) — longer time for the northern
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metropolitan area; (d) tumour sub-site (p<0.001) — longer time for rectum; and (e) diagnostic period
(p<0.001) — longer time for 2006-2010. Significant associations were not found for other

characteristics (p>0.104).
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Table 1: Unadjusted analysis of percentages of colorectal patients by treatment type and days from diagnosis to treatment start: South Australian major public hospitals, 2000-

; 2010 diagnoses*
3 Surgery (surgery cases) Radiotherapy (radiotherapy cases) Chemotherapy (chemotherapy cases) Any Treatment (surgery cases)
4 n <30 3610' 6910' >90 | Pvalue | n <30 3610' 6910' >90 Val;ue n <30 3610' 6910' >90 vall)ue n <30 | 31-60 | 61-90 | >90 | P value
3 All cases 1675 | 59.0 21.2 6.0 13.9 - 616 | 20.9 37.8 174 | 239 | - 1556 | 15.3 40.7 24.6 19.5 - 1675 | 61.7 25.6 7.1 5.6 -
6
Age at
7 diagnosis
8 (years):
9 <50 91 59.3 11.0 4.4 25.3 <0.001 79 24.1 45.6 7.6 22.8 | 0.042 189 19.6 47.1 19.0 14.3 <0.001 | 91 65.9 22.0 3.3 8.8 0.048
50-59 210 52.9 20.0 5.7 21.4 118 [ 22.0 40.7 17.8 19.5 322 16.5 44.1 20.5 18.9 210 58.7 28.4 7.7 5.3
10 60 - 69 388 52.3 229 5.9 18.8 188 [ 20.7 35.6 123 | 223 498 16.1 38.0 26.7 19.3 388 57.1 29.1 6.8 7.0
11 70-79 570 61.1 23.0 5.6 10.4 175 | 20.1 36.0 16.0 | 28.0 469 12.6 39.0 26.7 21.7 570 61.9 26.2 7.2 4.8
12 80+ 416 65.4 20.0 7.0 7.7 56 17.9 33.9 214 | 26.8 78 11.5 38.5 28.2 21.8 416 66.1 21.2 7.7 5.1
Sex:
13 Males 893 56.0 21.9 5.9 16.1 0.003 400 | 19.8 38.5 18.0 | 23.8 | 0.567 910 16.3 39.0 23.8 20.9 0.649 893 59.2 27.3 7.1 6.4 0.017
14 Females 782 62.4 20.3 6.0 11.3 216 | 23.1 36.6 16.2 | 24.1 646 13.9 43.0 25.5 17.5 782 64.4 23.8 7.0 4.7
15 | Socioeconomic:
1 Low 544 56.3 22.8 5.9 15.1 0.118 206 | 16.0 43.2 189 | 21.8 | 0.826 507 13.4 39.4 26.4 20.7 0.664 544 58.8 28.0 6.6 6.6 0.104
6
17 Low-Med 388 60.3 19.8 6.7 13.1 137 | 24.8 36.5 16.8 | 21.9 374 16.6 44.9 21.9 16.6 388 62.7 24.9 7.0 5.4
Med-High 345 58.6 21.4 5.5 14.5 128 [ 24.2 35.2 18.8 | 21.9 320 16.3 40.0 27.5 16.3 345 61.9 24.1 8.1 5.8
18
High 398 61.8 20.1 5.8 12.3 145 | 21.4 33.8 14.5 | 30.3 355 15.8 38.6 22.0 23.7 398 64.4 24.5 6.8 4.3
19 [ Accessibility:
20 High 1353 | 58.9 20.4 6.4 14.3 0.584 475 | 22.1 36.4 16.8 | 24.6 | 0.764 1223 | 164 40.3 24.0 19.3 0.12 1353 | 61.8 25.1 7.3 5.9 0.992
21 Med-High 228 61.0 23.2 3.9 11.8 94 17.0 44.7 213 | 17.0 228 10.1 41.2 28.1 20.6 228 62.1 27.3 6.6 4.0
22 Poor 94 55.3 27.7 4.3 12.8 47 17.0 38.3 149 | 29.8 105 13.3 43.8 23.8 19.0 94 58.5 29.8 5.3 6.4
Local Health
23 Network:
24 Northern metro 242 45.9 24.4 12.0 17.8 0.026 106 | 18.9 34.9 19.8 | 264 | 0.12 248 16.1 41.5 24.2 7.3 0.004 242 49.6 30.4 12.1 7.9 <0.001
25 Central metro 618 61.7 20.2 6.8 11.3 202 | 21.8 32.7 17.8 | 27.7 495 17.8 36.6 26.5 19.2 618 64.1 24.0 7.3 4.7
26 Southern metro 417 64.3 17.7 34 14.6 134 [ 254 40.3 14.2 | 20.1 426 16.7 42.7 20.7 20.0 417 66.8 23.0 4.8 5.3
Country South 155 52.9 27.7 1.9 17.4 74 25.7 40.5 149 | 189 159 8.8 41.5 28.3 21.4 155 56.5 31.2 3.9 8.4
27 Country North 241 60.2 22.0 5.0 12.9 100 [ 11.2 46.9 194 | 224 228 11.0 44.5 25.1 19.4 241 61.9 26.2 7.4 4.5
28 Sub-site:
29 Colon 1098 | 65.0 22.1 4.9 7.9 <0.001 86 11.6 12.8 14.0 | 61.6 | <0.001 898 13.1 40.2 27.4 19.3 0.018 1098 | 66.2 23.4 6.0 4.5 <0.001
30 Rectum 577 47.5 19.4 8.0 25.1 530 | 22.5 41.9 179 | 17.7 658 18.2 41.3 20.7 19.8 577 53.1 29.9 9.2 7.8
ACPS stage:
31 A 280 53.9 30.4 7.9 7.9 0.460 50 24.0 44.0 14.0 | 18.0 | 0.114 47 25.5 36.2 21.3 17.0 0.003 280 55.4 32.5 7.9 4.3 0.114
32 B 654 61.5 23.9 4.7 9.9 (A-D) 147 | 21.1 38.8 21.8 18.4 249 13.3 40.2 27.7 18.9 654 63.3 26.7 5.7 4.3
33 C 412 55.6 17.2 6.8 20.4 231 16.0 40.7 21.2 | 22.1 696 6.6 47.3 27.6 18.5 412 58.9 25.6 8.8 6.8
34 D 279 63.8 12.5 5.0 18.6 162 [ 259 29.0 10.5 | 34.6 516 26.6 33.1 19.6 20.7 279 68.6 17.3 6.5 7.6
35 (UK) (50) | 5L3) | (182) | (12.1) | (18.2) 26) | 273) | G9.1) | 4.5 | 0.1 48) | (26.9) | (34.6) | (154) | (23.1) (50) | 59.2) | 204 | (10.2) | (10.2)
Diagnosis
36 years:
37 2000 - 2005 869 65.0 17.5 5.4 12.1 <0.001 335 [ 239 34.0 15.8 | 26.3 | 0.898 782 17.4 44.2 21.2 17.1 <0.001 | 869 68.0 21.4 6.2 4.4 <0.001
38 2006 - 2010 806 52.5 25.2 6.6 17.8 281 17.4 42.3 19.2 | 21.0 774 13.2 37.1 27.9 21.8 806 54.8 30.3 8.0 7.0
39 “Excludes cases where insufficient data on date of diagnosis (see “Methods™)
2(1) ACPS- Australian Clinico-Pathological Staging; UK — unknown
42 Page 8 of 19
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Adjusted analyses — Predictors of treatment start >30 days from diagnosis.

Surgery: Significant predictors of time of surgical cases to surgical treatment >30 days included: (a) local health
network of residence — relative odds (RO) of 0.55 (0.39, 0.76) for metropolitan central and 0.44 (0.31, 0.63) for
metropolitan southern compared with metropolitan northern; (b) tumour site — RO for rectum of 2.07 (1.66, 2.57); (¢)
tumour stage — RO of 0.65 (0.45, 0.93) for stage D (distant metastasis) compared with stage A; (d) grade — RO for
high grade (poorly differentiated) at 0.47 (0.25, 0.87) compared with low grade; and (e) diagnostic period — RO of
1.82 (1.48, 2.24) for 2006-2010 (Table 2).

Radiotherapy: Only tumour site was predictive of time of radiotherapy cases to radiotherapy start >30 days — RO of
0.40 (0.19, 0.83) for rectum (note: radiotherapy was much less common for colon than rectal cancers?).
Chemotherapy: Significant predictors of time of chemotherapy cases to chemotherapy treatment start >30 days
included: (a) tumour site — RO for rectum of 0.65 (0.48, 0.89); (b) tumour stage — RO for stage C of 3.93 (1.85, 8.36);
and (c) diagnostic period — RO of 0.65 (0.48, 0.89) for 2006-2010.

Any treatment (surgical cases): Significant predictors of time to start of any treatment >30 days included: (a) local
health network of residence — RO of 0.56 (0.40, 0.78) for metropolitan central and 0.44 (0.30, 0.63) for metropolitan
southern compared with metropolitan northern; (b) tumour site — RO of 1.76 (1.41, 2.19) for rectum; (c) tumour stage
—RO 0f 0.56 (0.38, 0.80) for stage D compared with stage A; (d) grade — RO of 0.52 (0.28, 0.95) for high compared
with low grade; and (e) diagnostic period — RO of 1.86 (1.51, 2.29) for 2006-2010.

Supplementary analyses with tumour stage classified as stage D vs A-C: RO among surgical cases for surgery start
>3() days was lower for stage D for surgery at 0.69 (0.51, 0.92); with corresponding RO for radiotherapy start at 0.56
(0.35, 0.88), chemotherapy start at 0.30 (0.22, 0.41), and any treatment (surgical cases) at 0.64 (0.47, 0.86). The RO
for chemotherapy treatment start >30 days for stage D vs A-C was 0.45 (0.30, 0.67) for 2000-2005 compared with
0.16 (0.10, 0.27) for 2006-2010.
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Table 2: Adjusted analysis of relative odds (95% CLs) of treatment for colorectal cancer starting >30 days of

diagnosis by treatment type, stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010

diagnoses*
Surgery (surgery cases) (ratﬁzgli::l;;;agzses) (chfnllls?lllzf'l;;;agzses) Any tl.eatclalllseerg (surgery
N RO (95% CLs) n RO (95% CLs) n RO (95% CLs) n RO (95% CLs)

Age at
n diagnosis
n (years):
p <50 (ref.) 91 1.00 79 1.00 189 1.00 91 1.00
350 - 59 210 1.15 (0.68, 1.95) 118 | 1.06 (0.52, 2.15) 322 1.18 (0.71, 1.94) 210 1.20 (0.70, 2.05)
560 - 69 388 1.16 (0.71, 1.90) 188 | 1.16 (0.60,2.25) | 498 1.25(0.79, 2.00) 388 1.26 (0.76, 2.08)
670 - 79 570 0.95(0.59, 1.53) 175 | 1.13(0.58,2.22) | 469 1.51(0.93,2.45) 570 1.20(0.73,1.95)
;80+ 416 0.82(0.50, 1.34) 56 1.09 (0.44, 2.73) 78 2.20(0.95, 5.10) 416 1.04 (0.63, 1.72)
O Sex:
]JMale (ref.) 893 1.00 400 | 1.00 910 1.00 893 1.00
p Female 782 0.85(0.69, 1.05) 216 | 0.72(0.47,1.11) 646 1.08 (0.80, 1.47) 782 0.88(0.72, 1.09)
? Socioeconomic:
5 Low (ref.) 544 1.00 206 | 1.00 507 1.00 544 1.00
P Low-med 388 1.17 (0.87, 1.59) 137 | 0.73 (0.40, 1.33) 374 0.92 (0.61, 1.39) 388 1.14 (0.84, 1.54)
g Med-high 345 1.06 (0.78, 1.42) 128 | 0.55(0.30, 1.01) 320 0.89 (0.58, 1.38) 345 0.98 (0.73, 1.32)
Y High 398 1.05 (0.77, 1.42) 145 | 0.78 (0.42, 1.46) 355 0.94 (0.61, 1.45) 398 1.05(0.77, 1.42)
: Accessibility:
P High (ref.) 1353 | 1.00 475 | 1.00 1223 | 1.00 1353 | 1.00
;Med—high 228 0.62 (0.36, 1.08) 94 1.28 (0.45,3.65) | 228 0.78 (0.30, 2.00) 228 0.75(0.43,1.31)
b Poor 94 0.83(0.45, 1.52) 47 1.14 (0.36, 3.58) 105 0.60 (0.23, 1.57) 94 0.89(0.49, 1.63)
;Local Health
| Network:

Northern metro | 242 1.00 106 | 1.00 248 1.00 242 1.00
:(CrZEEral metro 618 0.55(0.39, 0.76) 202 | 0.90(0.47,1.72) | 495 0.99 (0.62, 1.57) 618 0.56 (0.40, 0.78)
D Southern metro | 417 0.44 (0.31, 0.63) 134 | 0.68 (0.35,1.33) | 426 0.84 (0.52, 1.35) 417 0.44 (0.30, 0.63)
zCountry South 155 0.86 (0.51, 1.43) 74 | 0.52(0.20, 1.38) 159 2.40 (0.90, 6.39) 155 0.78 (0.47, 1.30)
5 Country North 241 0.78 (0.43, 1.43) 100 | 1.60(0.49,5.18) | 228 2.03(0.76, 5.39) 241 0.73 (0.40, 1.34)
P Tumour site:
g Colon (ref.) 1098 | 1.00 86 1.00 898 1.00 1098 | 1.00
P Rectum (incl. 577 2.07 (1.66, 2.57) 530 | 0.40(0.19, 0.83) 658 0.65(0.48, 0.89) 577 1.76 (1.41,2.19)
D Rectosig.)
I ACPS stage:
;A (ref.) 280 1.00 50 1.00 47 1.00 280 1.00
4B 654 0.87 (0.64, 1.17) 147 | 1.03 (0.46,2.28) | 249 1.78 (0.81, 3.90) 654 0.80 (0.59, 1.08)
;C 412 0.99 (0.72, 1.37) 231 | 1.56 (0.72, 3.38) 696 3.93 (1.85, 8.36) 412 0.89 (0.65, 1.23)
7D 279 0.65 (0.45, 0.93) 162 | 0.71 (0.33, 1.55) 516 0.83(0.40, 1.71) 279 0.56 (0.38, 0.80)
;(UK) (50) (0.67,(0.31, 1.48)) | (26) | (0.93 (0.28,3.06)) | (48) | (0.84(0.27,2.62)) | (50) | (0.65(0.33,1.25))

DL uuuuuuuuuds,DdDDDBDSDESEDDDBDEDEDWWWWWWWWWWNNNNDNNNNNNSDS@QO@Q@Q@Q@Q@QQaauv0oNOTUWN=-
O A=

0 Grade:
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: Well diff. (ref.) | 58 1.00 25 1.00 37 1.00 58 1.00

5| Mod diff. 1212 | 0.68(0.39, 1.20) 429 | 1.34(0.50,3.58) | 1054 | 1.18(0.43,3.22) 1212 | 0.72 (0.42, 1.25)
3[ Poorly undiff. | 285 | 0.47 (0.25, 0.87) 99 | 0.87(0.62,5.67) |309 | 1.28(0.45,3.68) |285 | 0.52(0.28,0.95)
;! (UK) (120) | (1.48(0.75,2.95)) | (63) | (1.02(0.33,3.12)) | (156) | (0.41, (0.14, 1.17)) | (120) | (1.44 (0.74, 2.81))
6| Diagnosis year:

; 2000 - 2005 869 | 1.00 335 | 1.00 782 | 1.00 869 | 1.00

9| 2006 - 2010 806 1.82 (1.48,2.24) 281 | 1.48(0.97,2.26) 774 0.65 (0.48, 0.89) 806 1.86 (1.51,2.29)
X

g *Derived from multivariate logistic regression (see “Methods”)

14 RO — Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —

12 unknown; diff. — differentiated; undiff. - undifferentiated.

17

12 Adjusted analyses — Predictors of treatment start exceeding >60 days

;‘1) Surgery: Predictors of time to surgery >60 days for surgical cases included: (a) age at diagnosis — RO of 0.50 (0.29,

22 0.85) for 70-79 and 0.48 (0.27, 0.85) for 80+ compared with <50years ; (b) service accessibility — RO of 0.37 (0.18,

;i 0.74) for medium-high and 0.40 (0.18, 0.89) for poor compared with high metropolitan service accessibility; (c) local
25  health network of residence — RO of 0.58 (0.39, 0.86) for metropolitan central and 0.51 (0.33, 0.78) for metropolitan

;? south compared with metropolitan north; (d) tumour site — RO for rectum of 3.39 (2.59, 4.42); (e) tumour stage — RO

28 0f2.32(1.54,3.50) for stage C and 1.76 (1.11, 2.78) for stage D compared with stage A; (f) grade — RO of 0.51 (0.27,
gg 0.98) for intermediate and 0.38 (0.18, 0.79) for high compared with low grade; and (g) diagnostic period — RO of 1.56
g; (1.20, 2.03) for 2006-2010 (Table 3).

33 Radiotherapy: Predictors of time to radiotherapy start >60 days for cases treated by radiotherapy included (a) older

gg age at diagnosis — compared with age<50 years, RO of 2.22 (1.20, 4.09) for 60-69 years, 2.00 (1.08, 3.71) for 70-79

36 years, and 2.30 (1.04, 5.08) for 80+ years; and (b) tumour site — RO lower at 0.18 (0.11, 0.32) for rectum (note:

;; radiotherapy was uncommon for colon cases).

23 Chemotherapy: Predictors of time to chemotherapy treatment start >60 days for cases treated by chemotherapy

41  included: (a) older age at diagnosis — compared with under 50 years, RO of 1.72 (1.20, 2.47) for 60-69 years, 1.83

g (1.27, 2.64) for 70-79 years and 2.08 (1.19, 3.63) for 80+ years; and (b) tumour sub-site — RO for rectum of 0.78

44 (0.63, 0.97); and (c) diagnostic period — RO higher at 1.65 (1.33, 2.03) for 2006-2010.

22 Any treatment (surgical cases): Predictors of time to start of any treatment >60 days included: (a) local health network
47 of residence — RO at 0.56 (0.36, 0.86) for metropolitan central and 0.42 (0.26, 0.69) for metropolitan south compared

22 with metropolitan north; (b) tumour site — RO for rectum at 1.82 (1.34, 2.46); (¢) grade — RO of 0.43 (0.20, 0.93) for

?1) high compared with low grade; and (d) diagnostic period — RO of 1.59 (1.18, 2.15) for 2006-2010.

52  Supplementary analyses with tumour stage classified as stage D vs A-C: The RO for surgery start >60 days did not

gi vary, with RO for stage D of 1.18 (0.84, 1.66) for surgery (surgery cases), 0.92 (0.61, 1.38) for radiotherapy

55  (radiotherapy cases), 0.83 (0.66, 1.31) for chemotherapy (chemotherapy cases), and 1.10 (0.74, 1.64) for any treatment
g? (surgical cases).

58

59

60
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; Table 3: Adjusted analysis of relative odds (95% CLs) of treatment for colorectal cancer starting >60 days of

i diagnosis by treatment type, stage, and socio-demographic factors: South Australian major public hospitals, 2000-

5 2010 diagnoses™

; Surgery (surgery cases) R.adiotherapy Chemotherapy Any treatment

8 (radiotherapy cases) (chemotherapy cases) (surgery cases)

9 n RO (95% CLs) n RO (95% CLs) n RO (95% CLs) | n RO (95% CLs)
1A)ge at

fﬁagnosis

years):

ﬁSO (ref) 91 1.00 79 1.00 189 | 1.00 91 1.00

P9 — 59 210 |1 0.79(0.94,1.42) | 118 | 1.54(0.80,2.99) |322 | 1.31(0.89,1.94) |210 | 1.00(0.54,2.27)
6 — 69 388 10.73(0.42,1.27) | 188 |2.22(1.20,4.09) |498 | 1.72(1.20,2.47) |388 | 1.11(0.54,2.27)
079 570 | 0.50(0.29,0.85) | 175 |2.00(1.08,3.71) |469 | 1.83(1.27,2.64) |570 | 1.10(0.55,2.22)

Z)—i- 416 | 0.48(0.27,0.85) | 56 2.30(1.04,5.08) | 78 2.08 (1.18,3.63) | 416 | 1.25(0.61,2.56)
Nex:

Male (ref.) 893 1.00 400 | 1.00 910 | 1.00 893 1.00

E2male 782 10.79 (0.61,1.04) |216 |0.93(0.64,1.35) | 646 | 0.93(0.75,1.15) | 782 | 0.89 (0.66,1.20)
Khcioeconomi

ﬁow (ref.) 544 | 1.00 206 | 1.00 507 | 1.00 544 | 1.00

i:pw-med 388 | 1.37(0.94,2.01) | 137 | 1.01(0.61,1.68) |374 | 0.74(0.55,1.00) | 388 1.30 (0.84, 2.01)
Med-high 345 1.06 (0.73,1.55) | 128 |0.95(0.57,1.57) | 320 | 0.90(0.67,1.22) |345 | 1.17(0.77,1.78)
Bigh 398 | 1.05(0.71,1.55) | 145 | 1.21(0.72,2.01) | 355 | 0.94(0.69,1.27) |398 | 1.07(0.68, 1.68)
Xccessibility:

ﬁ)lgh (ref.) 1353 | 1.00 475 1.00 1223 | 1.00 1353 | 1.00

Med-High 228 10.37(0.18,0.74) | 94 1.36 (0.54,3.39) | 228 | 1.23(0.71,2.12) | 228 | 0.47(0.21, 1.06)
Jf;)or 94 0.40 (0.18,0.89) | 47 1.50 (0.57,3.95) | 105 | 0.92(0.50,1.69) | 94 0.55(0.23, 1.35)
140cal Health

etwork:

%ﬁg"(ﬁf , 242|100 106 | 1.00 248 | 1.00 242 | 1.00

ﬁentral metro | 618 | 0.58(0.39,0.86) | 202 | 0.84(0.49,1.44) | 495 1.24 (0.89,1.74) | 618 | 0.56(0.36, 0.86)
%)uthern 417 10.51(0.33,0.78) | 134 |0.56(0.31,1.00) | 426 | 0.95(0.67,1.34) |417 | 0.42(0.26,0.69)
Lountry South | 155 | 0.80(0.44,1.48) | 74 0.43(0.18,1.02) | 159 | 1.16(0.66,2.04) | 155 | 0.80(0.40, 1.59)
©ountry North | 241 1.24 (0.59,2.59) | 100 | 0.56(0.21,1.50) | 228 | 1.02(0.56,1.86) |241 |0.97(0.42,2.25)
Bumour site:

?golon (ref.) 1098 | 1.00 86 1.00 898 | 1.00 1098 | 1.00
ﬁgt‘;ﬁg@)ml' 577 [3.39(2.59,4.42) | 530 |0.18(0.11,0.32) | 658 |0.78(0.63,0.97) |577 | 1.82(1.34,2.46)
48CPS stage:

49 (ref)) 280 | 1.00 50 1.00 47 1.00 280 | 1.00

654 | 1.21(0.80,1.82) | 147 | 1.28(0.62,2.64) | 249 | 1.24(0.64,2.40) | 654 | 0.88(0.56,1.39)
412 | 2.32(1.54,3.50) | 231 1.73(0.87,3.43) | 696 | 1.21(0.65,2.26) | 412 | 1.39(0.88,2.19)

iﬁ 279 | 1.76 (1.11,2.78) | 162 | 1.37(0.67,2.82) | 516 | 1.01(0.53,1.90) |279 | 1.19(0.71,1.99)
§WK) (50) | (1.43(0.59,3.51)) | (26) | (0.38 (0.10, 1.54)) | (48) | (0.97 (0.35, 2.68)) | (50) | (1.46 (0.63, 3.37))
Brade:

Well diff. 58 1.00 25 1.00 37 1.00 58 1.00

ﬂod diff. 1212 | 0.51(0.27,0.98) | 429 | 0.98(0.40,2.42) | 1054 | 1.08 (0.54,2.19) | 1212 | 0.52(0.23,1.03)
i’z)orly/undiff. 285 10.38(0.18,0.79) | 99 1.18 (0.44,3.14) | 309 | 1.10(0.53,2.29) | 285 | 0.43(0.20,0.93)
| 66K) (120) | (1.09 (0.51,2.37) | (63) | (0.66 (0.23,1.87)) | (156) | (0.58 (0.27, 1.27)) | (120) | (0.99 (0.44, 2.25))

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 19




BMJ Open Page 14 of 27

Diagnostic

year:

2000 - 2005 869 1.00 335 1.00 782 1.00 869 1.00

2006 - 2010 806 | 1.56(1.20,2.03) | 281 | 0.91(0.64,1.30) 774 | 1.65(1.33,2.03) | 806 | 1.59(1.18,2.15)
5 *Derived from multivariate logistic regression (see “Methods™)

? RO — Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —

8 unknown; diff — differentiated; undiff. - undifferentiated.

0

:; B. Time from diagnosis to treatment start by sub-site (colon and rectum)

13 Colon

12 e Predictors of time to treatment start >30 days in adjusted analysis included: (a) For surgery (surgery cases): age
16 60-69 years compared with <50 years; northern metropolitan compared with central metropolitan and southern

1; metropolitan; stage A compared with stages B and D; and diagnosis in 2006-2010; (b) For radiotherapy

;g (radiotherapy cases): no significant predictors (small numbers); (¢) For chemotherapy (chemotherapy cases):

21 diagnosis in 2006-2010; (d) For any treatment (in surgical cases): northern metropolitan compared with central
;g metropolitan and southern metropolitan areas; stage A compared with stages B and D; and diagnosis in 2006-2010
24 (Supplementary Tables s1 & s2).

;2 e Predictors of time to treatment start of >60 days in adjusted analysis included: (a) For surgery. northern

27 metropolitan compared with central and southern metropolitan areas; and more advanced stages C and D

;g compared with stage A; (b) For radiotherapy: no significant predictors (small numbers); (¢c) For chemotherapy:

; (1) diagnosis in 2006-2010; and (d) For any treatment (surgical cases): northern metropolitan compared with central
32 and southern metropolitan areas (Supplementary Tables s1 & s2).

;i Rectum

35 e Predictors of time to treatment start of >30 days in adjusted analysis included: (a) For surgery (surgery cases):
;? age 70+ compared with <50 years; northern metropolitan compared with central and southern metropolitan areas;
gg and diagnosis in 2006-2010; (b) For radiotherapy (radiotherapy cases): low compared with medium-high

40 socioeconomic status; and diagnosis in 2006-2010; (c) For chemotherapy (chemotherapy cases): stage C; and (d)
2; For any treatment (surgical cases): northern metropolitan compared with southern metropolitan; and diagnosis in
43 2006-2010 (Supplementary Tables s3 & s4).

22 o Predictors of time to treatment start of >60 days in adjusted analysis included: (a) For surgery: younger age <50
23 compared with 70+ years; high service accessibility; northern metropolitan compared with central and southern
48 metropolitan areas; and stage C compared with stage A; better differentiation; and 2006-2010; (b) For

gg radiotherapy: aged over 50 years; (¢) For chemotherapy: aged over 50 years; central metropolitan compared with
51 northern metropolitan area; and stage C; and (d) For any treatment (surgical cases): low compared with higher
gg grade lesions ; and diagnosis in 2006-2010 (Supplementary Tables s3 & s4).

54 C. Survival by time from diagnosis to treatment start

gg Unadjusted analysis

g ; Surgical treatment: Compared with time to initial surgery >30 days, survival was lowest in the first two years from
59  diagnosis when time to initial surgery was <30 days, but changed with further follow-up, such that by 10 years from
60
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diagnosis, survival was lower when time to initial surgery was >90 days compared with < 30 days (p=0.017) (Table
4).

Radiotherapy: Survival was lowest in the first year when time to radiotherapy start was <30 days and reached
statistical significance compared with a time of 61-90 days (p=0.009), but not with 31-60 days (p=0.295) or >90 days
(p=0.280). After the first year of follow-up, survival was lowest for >90 days.

Chemotherapy: The survival pattern varied, with time to treatment <30 days having the lowest survival at each follow-
up time.

Any treatment (surgical cases): Compared with time to initial treatment >30 days, survival was lowest in the first two
years from diagnosis when time to initial surgery was <30 days, but changed with further follow-up, such that by 10
years from diagnosis, survival was lower when time to initial surgery was >90 days compared with < 30 days

(p=0.021).

Table 4: Unadjusted analysis of percentage survival (+ standard error) from colorectal cancer by time from diagnosis
(days) to commitment of specified treatment: South Australian major public hospitals, diagnoses 2000-2010*

Follow-up time from diagnosis (years)
Specified treatment | Time (days) | Numbers of cases | 1 2 3 4 5 10
854 782 729 | 69.8 | 67.5 | 63.3
=30 93% +12 15|15 |16 |+1.7]£20
31— 60 155 93.1 899 | 84.7 | 819 |79.7 | 759
Surgical treatment +1.6 +1.9|£22 | £24|+£25]|£29
(surgery cases) 92.9 84.1 | 775 | 74.6 | 72.6 | 57.7
61-90 100 +3.7 +46[+£53[+£55[+£58(+£9.0
92.6 824 | 739 | 674 | 67.8 | 504
=90 232 +22 +29|+32|+35|£37|£50
82.0 70.0 | 62.4 | 58.0 | 53.1 | 444
=30 129 + 4.0 +45|+47|+47 | +48 |55
87.0 77.8 | 682 | 644 | 613 | 552
Radiotherapy 31-60 233 +2.6 +3.0|+£34|+£35|+3.6|+44
(radiotherapy cases) 61— 90 107 95.3 87.5 | 794 | 73.8 | 64.8 | 49.0
+3.2 +4.1|+£47 | £51|£55|+69
87.6 62.6 | 53.1 |42.8 [392 |273
=90 147 £33 +43 | £44|+43|£43 |43
68.0 52.8 |43.4 |40.7 | 384 | 33.1
=30 238 £33 +34 | £33 |+33 £33 |£34
31— 60 633 87.2 73.8 | 679 | 62.8 |59.4 |49.5
Chemotherapy +34 +1.8|£20|+£2.0]|+2.1[+25
(chemotherapy cases) 61 — 90 380 92.3 78.8 | 689 | 64.5 | 59.8 | 56.1
+1.6 +23 | £26|£27|£28|+£3.0
94 .4 78.1 | 68.6 | 63.2 | 56.8 | 45.1
=90 303 +17 £2.6|+29|+3.0|£3.1]£39
78.1 | 72.6 | 694 | 67.2 | 63.1
=30 1030 85511 314 a1s5|c16|x18
93.4 88.8 | 83.8 | 80.5 | 780 | 71.5
Any treatment 31-60 428 +£1.2 £15|+£1.8[+2.0[+£22|+29
(surgery cases) 61— 90 118 94.0 859 [79.6 | 74.8 | 71.7 | 56.6
+22 +33[+39[+44|+47|+78
91.7 822 [ 719 | 639 |57.1 |43.8
=90 2 +2.8 +3.9 | +47|+52|£56|+82
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* Kaplan-Meier product-limit estimate; date of censoring of live cases: Dec 31, 2012

Adjusted analysis

Because visual examination and interaction terms indicated a lack of proportionality of survival with time to
treatment, results are split in Table 5 for follow-up of <2 and 3-10 years as mutually exclusive periods. Irrespective of
treatment type, lower hazard ratios applied for periods < 2 years with times to treatment of >30 days, after adjusting
for age, sex, socioeconomic status, service accessibility, local health network of residence, tumour sub-site, stage,
grade and diagnostic period. Hazard ratios similarly adjusted generally did not decrease across the 3-10 follow-up,
suggesting no significant differences in conditional survival after two years for cases treated <30 days of diagnosis
and >30 days. While there were higher hazard ratios for times of 61-90 and >90 days for 3-10-year follow-up from
surgical treatment and radiotherapy respectively, statistical significance was only achieved for any treatment (surgical

cases) when comparing time to treatment >90 compared with <30 days (p=0.022).

Table 5: Adjusted analysis of hazard ratios (95% confidence limits) of deaths from colorectal cancer by time
from diagnosis (days) to commencement of specified treatment: South Australians major public hospitals,
diagnoses 2000-2010*

Follow-up time from diagnoses
<2 years 3-10 years
Treatment Time Number of cases | Hazard ratios Number of cases | Hazard ratios
Surgical treatment <30 988 1.00 714 1.00
(surgical cases) 31-60 | 355 0.57 (0.40, 0.82) | 302 0.92 (0.62, 1.36)
6190 | 100 0.59 (0.35, 1.02) | 76 1.13 (0.60, 2.10)
>90 | 232 0.59 (0.41, 0.84) | 186 1.24 (0.85, 1.83)
Radiotherapy <30 129 1.00 87 1.00
(radiotherapy cases) 17— ¢55733 0.85 (0.54, 1.32) | 173 1.00 (0.59, 1.72)
61-90 | 107 0.44 (0.23, 0.84) | 89 1.26 (0.70, 2.27)
>90 | 147 0.62 (0.40, 0.98) | 89 1.60 (0.90, 2.85)
Chemotherapy <30 238 1.00 120 1.00
(chemotherapy cases) 1~ —51 0.71 (0.55, 0.92) | 459 0.98 (0.66, 1.47)
6190 | 382 0.51 (0.38, 0.70) | 289 1.01 (0.65, 1.55)
>90 | 303 0.40 (0.30, 0.55) | 233 1.04 (0.68, 1.59)
Any treatment <30 1030 1.00 744 1.00
(surgery cases) 31-60 | 428 0.59 (0.43, 0.81) | 361 0.94 (0.66, 1.33)
61-90 | 118 0.48 (0.43, 0.81) | 95 1.11 (0.66, 1.89)
>90 | 99 0.62 (0.37, 1.02) | 78 1.83 (1.12, 2.98)

*4 Cox proportional hazards regression analyses (1 per treatment category), adjusting for age, sex,
socioeconomic status, service accessibility, local health network, sub-site, stage, grade and diagnostic
period (see tables 2 and 3); date of censoring of live cases: Dec 31, 2012.
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Discussion

The proportion of surgical patients receiving any treatment for their cancer <60 days of diagnosis was 87%, with 80%
receiving surgical treatment within 60 days of diagnosis. This broadly accords with targets set by Cancer UK.’ The
proportion receiving radiotherapy who started this therapy <60 days of diagnosis was 59%, whereas the corresponding
percentage having chemotherapies who started this therapy <60 days of diagnosis was 56%. The longer delay for

radiotherapy and chemotherapy is consistent with their common use as adjuvant therapies following surgery.’

Longer time to surgery applied for cancers of the rectum than colon potentially reflecting the increased use of
magnetic resonance imaging for rectal cancers, 2° and multimodal therapies,’ which may have led to surgery delays

through more multidisciplinary consultation and in some instances, neoadjuvant care.?

The longer time to surgery in 2006-2010 may also have been influenced by increasing use of multimodal therapies and
more advanced diagnostics (e.g., magnetic resonance imaging), increasing the need for multidisciplinary
consultation.> 26 While the introduction of population-based screening may have contributed, the screening program
was still at an early phase of development, being phased in from 2006 to 2020. Following more complete
implementation of bowel screening, there may be increased pressure on services which may increase times to
surgery.”-® The higher proportion with a time to surgery >60 days for stages C and D compared with stage A may
reflect time taken for symptom control, multidisciplinary team consultation, and provision of neoadjuvant therapies.?”
28 The proportion with a time to surgery >60 days was lower for higher grade tumours, potentially due to a greater

perceived urgency of surgical intervention for more aggressive tumours.

The proportion receiving surgery, who did so >60 days from diagnosis, tended to be lower among those aged 70+
years, central and southern compared with northern metropolitan residential areas, those diagnosed in 2000-2005
compared with 2006-2010, and unexpectedly, those residing closer to metropolitan services. The reasons are unclear

but may reflect differences in service busyness and patterns of patient and service demand.

Of those receiving radiotherapy, the proportion starting this therapy >60 days from diagnosis tended to be higher for
ages >60 years than the <50 years. A similar pattern applied for chemotherapy. The reasons are not known. Perhaps a
longer recovery time post-surgery has been allowed for older cases post-surgery before commencing adjuvant
therapies, or longer delays occurring due to higher levels of frailty and comorbidity, and more common complications

of surgery.

Radiotherapy was relatively uncommon for colon cancers, as recommended in clinical guidelines and optimal care
pathways.?”- 28 When it was provided, it tended to start later than for rectal cases. Similarly, chemotherapies tended to
commence later for colon than rectal cancers. Further research is needed to determine the reasons for these patterns.
Chemotherapies were less likely to commence >30 days from diagnosis for 2006-2010 diagnoses. Conversely
chemotherapies were more inclined to occur >60 days from diagnosis in 2006-2010. Again, further research is needed

to explain these patterns.

Where the time from diagnosis to treatment was >30 days, the risk of death occurring <2 years of diagnosis was lower.
This was evident by therapy type after adjusting for stage and grade, and sociodemographic factors. It may reflect the

triaging for priority treatment <30 days for cases with elevated comorbidity or other risk factors not recorded by the
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registry. While a statistically significant U-shaped relationship of survival with time to treatment start was usually not
apparent for specific therapies, as indicated in some other studies, ® !’ the hazard ratio for 3-10 years was elevated

when the time to first treatment was >90 days for surgical cases (p=0.022).

The present study has limitations. An opportunistic approach was taken in selecting cases where a gap presented
between recorded diagnosis date and start of treatment. Also: (a) precise diagnostic and treatment data were limited to
65% of cases, which could have led to bias; (b) the study was observational and vulnerable to bias from practitioner
choice and self-selection by patients into comparison groups; and (c) the ability to adjust for potential confounding
influences was limited by the range of data available. Nonetheless, results are similar to those of other recent studies in
showing poorer short-term survival for cases receiving surgical treatment soon after diagnosis, and with a similar

pattern applying for early treatment by radiotherapy and chemotherapies.!? 141517

Results should not be construed as indicating a lack of benefit from early treatment, given likely confounding effects
of patient selection in treatment scheduling. A positive feature was the approximate 87% of surgical cases receiving
their first treatment (any treatment) <60 days and 80% treated surgically within this period (note: 83% for 2000-2005
and 78% for 2006-2010).° The indication of a temporal decline in this percentage warrants continued monitoring and
investigation, particularly for patient groups where a higher proportion was not receiving surgical care <60 days of
diagnosis (e.g., patients aged under 50 years, those with advanced disease, those with rectal cancer, and residents of

the northern metropolitan rather than central or southern metropolitan areas).

The study highlights the benefit of linking diagnostic data to treatment data. Population-wide data linkage of
population-based cancer registry, hospital, radiotherapy-centre, Medicare insurance and screening data, and potentially
in the future, electronic medical record data and selected research databases will further strengthen the data
infrastructure available for describing clinical management pathways and associations with survival across the
population. This is expected to enable finer sub-group analyses. Clinical registries will still be important for more
detailed investigations for the sub-groups they cover, and for validating results of population-wide registry and

administrative sources.
Conclusions

1. Baseline data for major public hospitals in South Australia 2000-2010 indicate that for cases where the clinical
registry recorded a diagnosis in advance of the surgery date, approximately 87% of surgical cases receiving some
treatment and 80% of cases received their surgical treatment <60 days of diagnosis. This is broadly consistent
with timeline targets of Cancer UK.

2. Radiotherapy and chemotherapies generally started later, potentially reflecting their use as adjuvant therapies.

3. Adjusted analyses indicated lower survival up to two years from diagnosis when treatment commenced <30 days
of diagnosis, potentially reflecting triaging for early care of cases with aggressive cancers and higher clinical
complexity. By comparison, adjusted analyses did not show differences in survival for follow-up periods from
diagnosis of 3-10 years where longer times to treatment applied, except for time to any treatment type (surgical

cases) of >90 days when survival was lower.
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4. These results should not be interpreted as evidence of the importance or unimportance of delays, given selection
factors in scheduling patient care.

5. Treatment commencement was generally later in 2006-2010 than 2000-2005, possibly reflecting increased use of
adjuvant therapies, increased use of multidisciplinary teams, and more advanced diagnostics (e.g., magnetic
resonance imaging). Increased demand may be placed on timeliness of clinical services with extensions in
population screening.

6. Further research is needed to optimize patient scheduling for better outcomes.
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2 Table S1: Relative odds (95% CLs) of treatment for colon cancer starting >30 days of diagnosis by treatment type,

2 stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010 diagnoses*

5 . Any treatment (surgical
6 Surgery Radiotherapy Chemotherapy cases)

4 n=1098 | RO (95% CLs) | n=86 | RO (95% CLs) n=898 | RO (95% CLs) n=1098 | RO (95% CLs)
oAge at

1gyiagnosis

,Qyears):

1550 (ref.) 53 1.00 13 | 1.00 109 | 1.00 53 1.00

150 - 59 116 1.61 (0.75, 3.46) 14 1.03 (0.05, 21.46) 176 0.84 (0.40, 1.76) 116 1.28 (0.59, 2.78)
160 - 69 226 2.10(1.03,4.28) |20 | 2.82(0.20,40.71) |273 | 0.91(0.45, 1.83) 226 1.86 (0.92, 3.80)
120 -79 396 1.65(0.83,3.28) |28 | 3.49(0.27,45.20) | 292 | 1.37(0.68, 2.79) 396 1.55 (0.78, 3.09)
.80+ 307 150(0.74,3.03) |11 | NA 48 2.52 (0.78, 8.17) 307 1.43(0.71, 2.88)
ex

1Mlale (ref.) 562 1.00 56 1.00 491 1.00 562 1.00

2Bemale 536 0.87(0.67,1.13) |30 | 2.65(0.27,1.64) |407 | 1.23(0.79,1.91) 536 0.89 (0.68, 1.16)
28ocioeconomic:

Eow (ref.) 336 1.00 25 | 100 287 | 1.00 336 1.00

“Low-Med 273 1.69(0.99,2.12) |19 | 1.69(0.09,30.68) | 229 | 0.71(0.39, 1.27) 273 1.46 (1.00, 2.14)
-¥led-High 224 1.31(0.90,1.90) |20 |7.01(0.22,22356) | 185 | 0.93 (0.49, 1.78) 224 1.28 (0.88, 1.88)
28ligh 265 1.12(0.76,1.67) |22 | 1.37(0.07,27.36) | 197 | 0.85(0.45, 1.62) 265 1.09 (0.73, 1.62)
2Accessibility:

2Bligh (ref.) 899 1.00 66 | 1.00 716 | 1.00 899 1.00
“Kled-High 141 0.57(0.28,1.15) |9 NA 127 | 0.41(0.09, 1.97) 141 0.57 (0.28, 1.16)
ZRoor 58 0.71(0.33,157) |11 | NA 55 0.25(0.05,1.21) | 58 0.63 (0.28, 1.38)
3kocal Health

3hletwork:

3
3ggfrt)hern metro | 4,0 1.00 12 1.00 141 1.00 149 1.00

Central metro | 421 049(0.32,0.75) |33 |0.31(0.01,6.39) |291 |0.85(0.41,1.76) | 421 0.48 (0.31, 0.73)
zgouthern metro | 281 0.39(0.25,0.63) |16 | 0.58(0.03,11.80) | 252 | 0.83(0.39,1.78) | 281 0.37 (0.24, 0.60)

36ountry South | 88 0.69(0.36,1.33) |10 |NA 83 3.94(0.70,22.22) |88 0.69 (0.36, 1.34)
4Gountry North | 159 0.78(0.37,1.66) |15 |NA 131 | 2.42(0.47,12.36) | 159 0.76 (0.35, 1.63)
4ACPS stage:

A (ref) 169 1.00 3 1.00 12 1.00 169 1.00

B 471 0.67(0.46,0.98) |20 | 43.60(0.38,49.56) | 130 | 1.60(0.16,16.54) | 471 0.65 (0.45, 0.95)
4€ 252 0.69 (0.46,1.06) |21 |24.12(0.22,26.91) | 409 | 1.76(0.19, 16.48) | 252 0.66 (0.43, 1.00)
4B 180 0.54(0.33,0.86) |39 |4.39(0.07,27.89) |320 |0.24(0.03,217) |180 0.44 (0.27, 0.72)
40UK) (26) (0.64(0.26,1.57)) | 3) | NA (27) | (0.41(0.04,4.48)) | (26) (0.58 (0.23, 1.43))
‘}%rade:

el diff. (ref.) | 38 1.00 5 1.00 18 1.00 38 1.00

Mod diff. 770 0.85(0.43,1.68) |53 |1.49(0.11,19.97) |581 | 058(0.07,4.81) | 770 0.82 (0.41, 1.62)
sBoorly/undiff. | 209 057(0.27,1.21) |19 |1.11(0.06,21.24) | 213 | 0.46(0.053.89) | 209 0.54 (0.26, 1.15)
58UK) (81) (1.87(0.82,4.26)) | 9) | NA (86) | (0.13(0.02,1.11)) | (81) (1.62 (0.71, 3.69))
Sthiagnosis year:

22000 - 2005 541 1.00 52 | 1.00 451 | 1.00 541 1.00

22006 - 2010 557 1.41(1.09,1.83) |34 [0.21(0.03,1.64) |447 |[159(1.02,248) |557 1.39 (1.07, 2.88)
sgDerived from multivariate logistic regression (see “Methods”)

59

RO — Relative odds; CLs — confidence limits; ref. — reference; NA — not applicable; ACPS- Australian Clinico-
Pathological Staging; UK — unknown; diff — differentiated; undiff. - undifferentiated.
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Table S2: Relative odds (95% CLs) of treatment for colon cancer starting >60 days of diagnosis by treatment type,

; stage, and socio-demographic factors: South Australian major public hospitals, 2000-2010 diagnoses™

3

g Surgery Radiotherapy Chemotherapy gr;)éstgena;;r)nent (surgical
6

7 n=1098 | RO (95% CLs) n=86 | RO (95% CL5) n=898 | RO (95% CLs) n=1098 | RO (95% CLs)
8Age at

odiagnosis

1€years):

1450 (ref.) 53 1.00 13 1.00 109 1.00 53 1.00

180 - 59 116 1.34(0.51,351) |14 |0.06(0.00,1.37) | 176 | 0.94(0.57, 1.55) 116 0.75 (0.25, 2.21)
160 - 69 226 1.28(0.51,3.20) |20 [0.17(0.01,3.57) |273 | 1.16(0.73,1.84) 226 1.10 (0.41, 2.93)
[0-79 396 1.10 (0.45,2.66) |28 | 0.35(0.02,7.07) | 292 1.26 (0.80, 2.01) 396 0.99 (0.38, 2.53)
180+ 307 1.00 (0.40,2.47) |11 |0.30(0.01,7.36) |48 1.60 (0.78, 3.29) 307 1.01 (0.38, 2.65)
13ex:

1®ale (ref.) 562 1.00 56 1.00 491 1.00 562 1.00

1Remale 536 0.83(0.57,1.20) |30 |1.01(0.23,4.35) |407 | 0.84(0.64,1.14) 536 0.94 (0.62, 1.41)
fgocioeconomic:

“Low (ref.) 336 1.00 25 | 100 287 | 1.00 336 1.00

2bow-med 273 1.58(0.93,2.71) |19 | 0.40(0.06,251) |229 | 0.75(0.51,1.10) 273 1.65 (0.92, 2.98)
2Mled-high 224 1.14 (0.68,1.94) |20 | 1.78(0.26,12.39) | 185 | 0.86 (0.58, 1.28) 224 1.14 (0.64, 2.04)
2Bligh 265 1.19 (0.67,2.10) | 22 1.04 (0.15, 7.27) 197 1.18 (0.78, 1.77) 265 1.41 (0.75, 2.63)
fgccessibility:

“Eligh (ref.) 899 1.00 66 | 1.00 716 | 1.00 899 1.00

>¥ted-high 141 0.54(0.20,1.42) |9 8.99 (0.24, 331.28) | 127 1.57 (0.75, 3.30) 141 0.45 (0.16, 1.25)
3Boor 58 0.65(0.21,1.97) |11 | 3.90(0.11, 141.05) | 55 0.83(0.36,1.93) | 58 0.41 (0.12, 1.44)
3l ocal Health

3Rietwork:

33

sporthern metro |45 | 4 g9 12 | 100 141 | 1.00 149 | 1.00

aer)

3gentral metro | 421 056 (0.32,0.98) |33 |0.16(0.01,1.98) |291 |091(0.58 1.43) |421 0.44 (0.24, 0.79)
3%outhern metro | 281 0.46 (0.25,0.87) |16 | 0.17(0.01,2.26) |[252 | 0.96 (0.61, 1.52) 281 0.29 (0.14, 0.58)
38ountry South | 88 0.87(0.36,2.14) |10 | 0.08(0.00,2.02) | 83 0.93 (0.43, 2.01) 88 0.87 (0.34, 2.21)
€ountry North | 157 1.04(0.38,2.90) |15 | 0.03(0.00,1.61) |131 |0.74(0.33,1.76) | 157 1.23 (0.43, 3.57)
ZéCPS stage:

4A (ref.) 169 1.00 3 1.00 12 1.00 169 1.00

4B 471 1.02(0.54,1.91) |20 |0.79(0.03,23.99) |130 | 0.43(0.10,1.74) 471 0.80 (0.42, 1.53)
46 252 2.34(1.25,4.40) |21 | 0.57(0.02,18.97) |409 | 0.29(0.07,1.15) 252 1.54 (0.80, 2.96)
‘D 180 2.25(1.16,4.35) |39 | 0.94(0.03,26.42) |320 | 0.26(0.07,1.03) 180 1.49 (0.74, 2.98)
Z@JK) (26) (1.65(0.51,5.33)) | (3) | NA (27) | (0.67(0.14,3.26)) | (26) 1.35 (0.38, 4.76))
séorade:

a9Vell diff. (ref.) | 38 1.00 5 1.00 18 1.00 38 1.00

5Mod diff. 770 0.85(0.31,2.29) |53 |229(0.31,16.79) |581 | 0.97(0.35,2.67) 770 0.71 (0.26, 1.92)
Spoorly/undiff. | 209 0.60(0.20,1.78) |19 | 1.11(0.12,10.68) | 213 | 0.94(0.33, 2.65) 209 0.52 (0.17, 1.58)
;(;UK) (81) (1.84 (0.60,5.62)) | (9) | NA (86) | (0.40(0.13,1.20)) | (81) (1.24 (0.39, 3.93))
clpiagnosis year:

52000 - 2005 541 1.00 52 1.00 451 1.00 541 1.00

58006 - 2010 557 1.26 (0.87,1.82) |34 [0.31(0.08,1.25) | 447 | 1.96 (1.48, 2.59) 557 1.29 (0.86, 1.94)
5*Derived from multivariate logistic regression (see “Methods”)

58

59 RO — Relative odds; CLs — confidence limits; ref. — reference; NA — not applicable; ACPS- Australian Clinico-
60  Pathological Staging; UK — unknown; diff — differentiated; undiff. - undifferentiated.
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Table S3: Relative odds (95% CLs) of treatment for rectal cancer starting >30 days of diagnosis by treatment type,

Y *Derived from multivariate logistic regression (see “Methods™)

; stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010 diagnoses*

3

;1 Surgery Radiotherapy Chemotherapy (suglilcge:;sr::rgzly)
6 n=577 | RO (95% CLs) | n=530 | RO (95% CLs) | n=658 | RO (95% CLs) | n=577 | RO (95% CLs)
7| Age at

8| diagnosis

9| (years):

: f <50 (ref.) 38 1.00 66 1.00 80 1.00 38 1.00

1p50 - 59 94 0.71(0.31,1.62) | 104 |1.30(0.62,271) | 146 | 1.73(0.86,3.48) 94 1.03 (0.46, 2.29)
1860 - 69 162 | 0.57(0.26,1.24) | 168 | 1.41(0.71,279) | 225 | 1.57(0.83,2.99) 162 | 0.78(0.37, 1.66)
: f70 -79 174 | 0.44(0.20,095) | 147 |1.35(0.67,271) | 177 | 1.79(0.90,3.54) 174 | 0.83(0.40, 1.76)
1k 80+ 109 | 0.38(0.17,0.85) | 45 1.40 (0.52,3.77) | 30 2.01 (0.58,6.97) 109 | 0.70(0.32, 1.55)
1y Sex:

18 Male (ref.) 331 | 1.00 344 | 1.00 419 1.00 331 | 1.00

; Female 246 | 0.74(0.52,1.07) | 186 | 0.68(0.43,1.07) |239 | 0.94(0.61,1.45) 246 | 0.79(0.55, 1.14)
211 Socioeconomic:

22 Low (ref.) 208 | 1.00 181 | 1.00 220 | 1.00 208 | 1.00

;‘ Low-med 115 | 0.86(0.50,1.45) | 118 | 0.80(0.42,1.51) | 145 | 1.13(0.62,2.07) 115 | 0.81(0.48, 1.37)
25 Med-high 121 | 0.72(0.44,1.19) | 108 | 0.50(0.26,0.94) | 135 | 0.78(0.43,1.42) 121 | 0.63(0.38, 1.03)
26 High 133 | 1.06(0.64,1.77) | 123 | 0.88(0.451.70) | 158 | 1.00 (0.55,1.83) 133 | 1.03(0.62, 1.72)
;JAccessibility:

> High (ref.) 454 | 1.00 409 | 1.00 507 | 1.00 454 | 1.00

3p Med-high 87 0.74 (0.29,1.88) | 85 1.49 (0.50,4.44) | 101 | 1.00 (0.30,3.36) 87 1.27 (0.49, 3.26)
3] Poor 36 1.00 (0.36,2.76) | 36 1.25 (0.37,4.20) | 50 0.88 (0.25,3.05) 36 1.58 (0.58, 4.33)
g; Local Health

34Network:

3pNorthemmetro | g5 | 4 o 94 | 1.00 107 | 1.00 93 |1.00

36 (ref.)

3y Central metro 197 | 055(0.31,097) | 169 | 0.86(0.44,1.70) | 204 | 1.19(0.64,2.23) 197 | 0.61(0.35, 1.06)
3BSouthern metro | 136 | 0.40(0.22,0.73) | 118 | 061(0.30,1.23) | 174 | 0.89(0.47,1.69) |136 | 0.44(0.24,0.80)
2 Country South | 67 0.89 (0.37,2.10) | 64 0.45(0.17,1.25) | 76 1.99 (0.62,6.41) 67 0.70 (0.30, 1.63)
4f Country North | 84 0.67 (0.24,1.89) | 85 1.48 (0.445.02) | 97 2.61 (0.73,9.25) 84 0.57 (0.20, 1.62)
42 ACPS stage:

j’ A (ref) 111 | 1.00 47 | 1.00 35 | 1.00 111 | 1.00

45B 183 | 1.31(0.79,2.18) | 127 | 0.90(0.39,2.06) | 119 | 1.35(0.57,3.21) 183 | 1.18(0.71, 1.95)
46C 160 | 1.65(0.98,2.79) | 210 | 1.39(0.63,3.10) | 287 | 3.81(1.64,8.86) 160 | 1.43(0.85, 2.40)
j D 99 0.83(0.46,1.51) | 123 |0.67(0.30,151) | 196 | 1.30(0.58,2.95) 99 0.79 (0.43, 1.44)
b (UK) 24 (0.76 (0.28,2.06)) | 23 (0.74 (0.23,2.39)) | 21 (1.72 (0.44,6.71)) | 24 (0.83 (0.30,2.28))
50 Grade:

>l well diff. (ref.) | 20 1.00 20 1.00 19 1.00 20 1.00

g‘ Mod diff. 442 1 0.60(0.21,1.68) | 376 | 1.59(0.57,4.44) | 473 | 1.43(0.43,4.70) 442 | 0.78(0.29, 2.08)
s Poorly/undiff. | 76 0.52(0.17,1.61) | 80 2.63(0.81,852) | 96 2.14 (0.57,8.10) 76 0.71 (0.24, 2.08)
5P (UK) 39 (1.38 (0.39,4.91)) | 54 (1.31(0.40,4.29)) | 70 (0.72 (0.20,2.63)) | 39 (1.57 (0.47,5.27))
gDDiagnosis year:

582000 - 2005 328 | 1.00 283 | 1.00 331 | 1.00 328 | 1.00

5P 2006 - 2010 249 | 2.86(1.98,4.12) | 247 | 1.76(1.12,2.76) | 327 | 1.34(0.88,2.04) 249 | 3.09 (2.15, 4.43)
6

RO — Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —
unknown; diff — differentiated; undiff. - undifferentiated.
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1
2 Table S4: Relative odds (95% CLs) of treatment for rectal cancer starting >60 days of diagnosis by treatment type,
3 stage, and socio-demographic factors: South Australian major public hospitals, 2000-2010 diagnoses™
4
;) Surgery Radiotherapy Chemotherapy (suglil:;rlecaat:;sgzly)
i n=577 | RO (95% CLs) | n=530 | RO (95% CL5) n=658 | RO (95% CLs) n=577 | RO (95% CLs)
gAgeat
] Odlagn03|s
(years):
;<50 (ref.) 38 1.00 66 1.00 80 1.00 38 1.00
$0-59 94 0.53(0.23, 1.19) 104 2.41(1.12,5.17) 146 2.45 (1.26, 4.74) 94 1.28 (0.42, 3.93)
60 - 69 162 | 0.49(0.23,1.05) | 168 3.28 (1.60, 6.71) 225 3.46 (1.85, 6.49) 162 1.17 (0.40, 3.38)
570 - 79 174 0.25(0.12, 0.55) 147 2.69 (1.30, 5.56) 177 3.47 (1.82, 6.60) 174 1.21 (0.42, 3.48)
%o+ 109 | 0.26(0.11,0.59) | 45 3.05 (1.24, 7.51) 30 3.95(1.54,10.17) | 109 1.62 (0.55, 4.80)
;Sex:
Q\Aale (ref) 331 1.00 344 1.00 419 1.00 331 1.00
20Female 246 | 0.77(0.52,1.13) | 186 | 0.91(0.61, 1.36) 239 1.04 (0.73, 1.46) 246 | 0.89 (0.56, 1.42)
21Socioeconomic:
22 ow (ref.) 208 1.00 181 1.00 220 1.00 208 1.00
3 ow-med 115 1.29(0.73,2.27) | 118 1.11 (0.65, 1.92) 145 0.61 (0.38, 0.98) 115 1.05 (0.53, 2.02)
7 Med-high 121 1.04 (0.61, 1.78) | 108 0.95 (0.55, 1.62) 135 0.94 (0.59, 1.50) 121 1.25 (0.67, 2.33)
SHigh 133 1.03(0.60, 1.77) | 123 1.28 (0.74, 2.22) 158 0.71 (0.44, 1.14) 133 | 0.81(0.41, 1.58)
27Accessibility:
28High (ref.) 454 | 1.00 409 1.00 507 1.00 454 | 1.00
7Med-high 87 0.26 (0.09,0.73) | 85 1.12 (0.41, 3.01) 101 | 0.98(0.42, 2.25) 87 0.49 (0.13, 1.86)
1 Poor 36 0.30 (0.10, 0.89) | 36 1.53 (0.55, 4.31) 50 1.08 (0.45, 2.62) 36 0.83 (0.22, 2.67)
ﬂ_ocal Health
3Network:
;?(\:gfr_t)hem Meo | 93| 1.00 94 | 100 107 | 1.00 93 | 1.00

Fentral metro | 197 | 053(0.30,095) | 169 | 0.88(0.50,1.55) | 204 | 1.70(1.00,2.89) | 197 |0.71(0.36, 1.38)
1.Southernmetro | 136 | 0.49(0.26,091) | 118 |[055(0.30,1.03) | 174 |0.84(0.48,144) |136 | 0.63(0.30, 1.30)
1Lountry South | 67 0.69(0.29, 1.61) | 64 045(0.18,1.14) | 76 136 (0.59, 3.17) | 67 0.71 (0.25, 2.05)
acCountry North | 84 1.25(0.42,3.74) | 85 0.70(0.24,2.01) | 97 1.10 (0.44,2.72) | 84 0.67 (0.17, 2.71)

41ACPS stage:
49A (ref.) 111 | 1.00 47 1.00 35 1.00 111 | 1.00

B 183 | 1.46(0.82,2.58) | 127 | 1.26(0.59, 2.67) 119 | 1.64(0.69, 3.91) 183 | 1.04(0.53, 2.02)
Jie 160 | 2.30(1.30,4.05) | 210 | 1.76(0.86, 3.58) 287 | 2.70(1.19, 6.12) 160 | 1.15(0.60, 2.24)
4 99 1.34(0.69, 1.61) | 123 | 1.25(0.59, 2.67) 196 | 1.95(0.85, 4.51) 99 0.83 (0.37, 1.86)
47UK) 24 (1.65 (0.58, 4.67)) | 23 (0.35(0.09, 1.43)) | 21 (1.33(0.38,4.68)) | 24 (1.45 (0.46,4.58))
¥&Grade:
TAwell diff. (ref.) | 20 1.00 20 1.00 19 1.00 20 1.00
T:Mod diff. 442 10.30(0.11,0.82) | 376 | 1.25(0.45,3.44) 473 | 1.39(0.50, 3.88) 442 | 0.35(0.13, 0.95)
{-poorly/un-diff. | 76 0.26 (0.09, 0.79) | 80 1.70 (0.57,5.09) 96 1.51 (0.50, 4.52) 76 0.35 (0.11, 1.12)
53UK) 39 (0.64 (0.19, 2.18)) | 54 (0.88 (0.28,2.84)) | 70 (0.83(0.27, 2.59)) | 39 (0.76 (0.23,2.59))
3%Diagnosis year:
22000 - 2005 328 | 1.00 283 | 1.00 331 | 1.00 328 | 1.00
722006 - 2010 249 | 1.98(1.35,291) |247 | 1.02(0.70,1.50) 327 | 1.21(0.87, 1.69) 249 | 2.01(1.26,3.18)

gé *Derived from multivariate logistic regression (see “Methods”)

>9 RO - Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —
unknown; diff — differentiated; undiff. - undifferentiated.
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Reporting checklist for cohort study.
Based on the STROBE cohort guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cohort reporting guidelines, and cite them
as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for
reporting observational studies.

Page
Reporting Item Number
Title #1a Indicate the study’s design with a commonly used term in the 1
title or the abstract
Abstract #1b  Provide in the abstract an informative and balanced summary 2
of what was done and what was found
Background / #2 Explain the scientific background and rationale for the 3
rationale investigation being reported
Objectives #3 State specific objectives, including any prespecified 4
hypotheses
Study design #4 Present key elements of study design early in the paper 4
Setting #5 Describe the setting, locations, and relevant dates, including 4
periods of recruitment, exposure, follow-up, and data
collection
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Eligibility criteria

Variables

Data sources /
measurement

Bias
Study size

Quantitative
variables

Statistical
methods

Participants

BMJ Open

#6a  Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up.

#6b  For matched studies, give matching criteria and number of
exposed and unexposed

#7 Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if
applicable

#8 For each variable of interest give sources of data and details
of methods of assessment (measurement). Describe
comparability of assessment methods if there is more than
one group. Give information separately for for exposed and
unexposed groups if applicable.

#9 Describe any efforts to address potential sources of bias
#10 Explain how the study size was arrived at

#11  Explain how quantitative variables were handled in the
analyses. If applicable, describe which groupings were
chosen, and why

#12a Describe all statistical methods, including those used to
control for confounding

#12b Describe any methods used to examine subgroups and
interactions

#12c Explain how missing data were addressed
#12d If applicable, explain how loss to follow-up was addressed
#12e Describe any sensitivity analyses

#13a Report numbers of individuals at each stage of study—eg
numbers potentially eligible, examined for eligibility,
confirmed eligible, included in the study, completing follow-
up, and analysed. Give information separately for for
exposed and unexposed groups if applicable.

#13b Give reasons for non-participation at each stage

#13c Consider use of a flow diagram
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n/a

4,5

10, 12

4,5

4,5

4,5

n/a
4.5

tables 1-
5

n/a

n/a
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Descriptive data

Outcome data

Main results

Other analyses

Key results

Limitations

Interpretation

Generalisability

Funding

BMJ Open

#14a Give characteristics of study participants (eg demographic,
clinical, social) and information on exposures and potential
confounders. Give information separately for exposed and
unexposed groups if applicable.

#14b Indicate number of participants with missing data for each
variable of interest

#14c Summarise follow-up time (eg, average and total amount)

#15 Report numbers of outcome events or summary measures
over time. Give information separately for exposed and
unexposed groups if applicable.

#16a Give unadjusted estimates and, if applicable, confounder-
adjusted estimates and their precision (eg, 95% confidence
interval). Make clear which confounders were adjusted for
and why they were included

#16b Report category boundaries when continuous variables were
categorized

#16¢ If relevant, consider translating estimates of relative risk into
absolute risk for a meaningful time period

#17  Report other analyses done—e.g., analyses of subgroups
and interactions, and sensitivity analyses

#18 Summarise key results with reference to study objectives

#19  Discuss limitations of the study, taking into account sources
of potential bias or imprecision. Discuss both direction and
magnitude of any potential bias.

#20  Give a cautious overall interpretation considering objectives,
limitations, multiplicity of analyses, results from similar
studies, and other relevant evidence.

#21  Discuss the generalisability (external validity) of the study
results

#22  Give the source of funding and the role of the funders for the
present study and, if applicable, for the original study on
which the present article is based
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5-14

n/a

n/a

5-14

5-14

5-14

n/a

n/a

14-15

15

14-16

16

17
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The STROBE checklist is distributed under the terms of the Creative Commons Attribution License
CC-BY. This checklist was completed on 10. April 2019 using https://www.goodreports.org/, a tool
made by the EQUATOR Network in collaboration with Penelope.ai
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1

2

2 Abstract

5 Objectives

g Some early studies indicated lower survival with longer time from diagnosis to cancer treatment, but
8 others showed the reverse. We investigated time to treatment of colorectal cancer and associations
?o with survival.

1; Setting and participants

13 Clinical registry data for colorectal cancer cases diagnosed in 2000-2010 at four major public

12 hospitals in South Australia and treated by surgery (n=1675), radiotherapy (n=616) and/or systemic
16 therapy (n=1556).

1573 Design

;g A historic cohort design, with rank-order tests for ordinal clinical and sociodemographic predictors
21 and multiple logistic regression for comparing time from diagnosis to treatment. Unadjusted Kaplan-
;g Meier estimates and adjusted Cox proportional hazards regression were used to investigate disease-
24 specific survival by time to treatment.

;2 Outcome measures

27 Time to treatment and survival from diagnosis to death from colorectal cancer.

;g Results

2(1) Treatment (any type) commenced for 87% of surgical cases <60 days of diagnosis, with 80% having
32 surgery within this period. Of those receiving radiotherapy, 59% began this treatment <60 days, and
;i of those receiving systemic therapy, the corresponding proportion was 56%. Adjusted analyses

35 showed treatment delay >60 days was more likely for rectal cancers, 2006-2010 diagnoses, residents
;? of northern than other metropolitan regions, and for surgery, younger ages <50 years, and

;g unexpectedly, those residing closer to metropolitan services. Adjusting for clinical and

40 sociodemographic factors, and diagnostic year, better survival occurred in < 2 years from diagnosis
2; for time to treatment >30 days. Survival in the 3-10 years post-diagnosis generally did not differ by
43 time to treatment, except for lower survival for any treatment >90 days for surgical cases.

Zg Conclusions

46 The lower survival <2 years from diagnosis for treatment <30 days of diagnosis is consistent with
2;73 other studies attributed to preferencing more complicated cases for earlier care. Lower 3-10-year

gg survival for surgical cases first treated >90 days from diagnosis is consistent with previously reported
51 U-shaped relationships.

gg Key words

54 Oncology epidemiology, protocols & guidelines, quality in health care, public health, colorectal

gg surgery

57

58

59 Strengths and limitations of this study

60
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Strengths:

Where data were available, they were high-quality clinical registry data on diagnosis, treatment, and
sociodemographic covariables.

Access to clinical service providers to assist with data interpretation.

Limitations:

Precise diagnostic and treatment data were limited to 65% of cases.

The study was observational and vulnerable to bias from practitioner choice and self-selection by
patients into comparison groups. The ability to adjust for potential confounding was limited by the

range of data available.

Introduction

Australia has a high age-standardised incidence of colorectal cancer about 87% above the world
average.! The corresponding colorectal cancer mortality rate is lower although still about 22% above
the world average.! Colorectal cancer is second only to prostate cancer in numbers reported annually
by Australian cancer registries and second only to lung cancer in numbers of cancer deaths.> Age-
standardised incidence has been stable, with the 2012-2014 rate being within 1-2% of the rate for
1982-1984. By comparison, the age-standardised colorectal cancer mortality rate approximately
halved between these periods.? This difference was accompanied by increases in 5-year relative

survival from 52% in 1982-1986 to 70% in 2011-2015.3-4

South Australian clinical registry data for colorectal cancer covering four major public hospitals
showed equivalent survival and survival increases to national figures during 1980-2010, with five-
year disease-specific survival increasing from 48% to 63% for all stages combined.® Stage
distributions were largely unchanged, with survival increases mostly attributed to gains in stage-
specific survival.® Increases were particularly pronounced for regional stage.’> Survival increases
followed increased use of adjuvant chemotherapies, particularly for regional disease.’ For rectal
cancers, a significant increase in use of adjuvant radiotherapy was reported. The increases in adjuvant
therapy were consistent with clinical practice guidelines.> Chemotherapies evolved from common use
of single-agent 5-FU (5-Fluorouracil) to 5-FU and leucovorin. FOLFOX (leucovorin calcium, 5-FU
and oxaliplatin) + bevacizumab and capecitabine (+ oxaliplatin) also became more common, along

with protracted infusion of 5-FU for colon cancer, and with radiotherapy for rectal cancers.’

While survival increases were attributed to changes in use of chemotherapy and radiotherapy, and
increased surgical specialization,® other influences were possible. One was a change in time from
diagnosis to surgical treatment.® In the United Kingdom, treatment delays were regarded as negatively
related to survival and concerns were expressed that delays may be increasing due to increased

demands for colonoscopy from population screening.”-8 While there is limited evidence of effects of
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treatment delays on survival, early evidence points to a possible negative effect.®7-® Delays were also
viewed negatively as a likely source of psychosocial stress.® 8 Cancer UK has indicated that ideally
treatment would commence within one month of diagnosis but has recommended commencement

within two months as a realistic target.’

Evidence of effects of time to treatment on survival has been mixed.!*!8 Early studies generally
pointed to lower survival with longer delay, but later studies varied with some showing better survival
for longer delay, and some showing a U-shaped relationship with lower survival at both ends of the
follow-up period.®® 1018 This has raised questions of whether the relationship varies with the clinical
environment, with lower survival for short delays potentially reflected triaging of more aggressive

cancers for early treatment in some settings.!? 131517

In this study we explore times from diagnosis to treatment, trends in these times, variations across the
patient population, and associations with survival. To establish a historic baseline, we analysed
colorectal cancer data (2000-2010 diagnoses) from the South Australian registry data. Analyses
indicated times to treatment and outcomes across the patient population at these hospitals by cancer
stage, patient age, sex, socioeconomic status, service access, local health network of residence (as
applying in the study period) and diagnostic epoch. We investigated whether a U-shaped relationship

existed between time to treatment and survival, as reported elsewhere.% !

The study was restricted to cancers where the registry had enough diagnostic detail from biopsies and
other clinical sources to record a diagnosis date in advance of treatment, thereby providing an
intervening period for analysis (65% of cases). This is analogous to common registry practice of

restricting survival analyses to cancers where diagnosis dates preceded dates of death.!”
Methods

A historic cohort design was used, including colorectal cancer patients diagnosed in 2000-2010 at four
major public hospitals in South Australia Our data source was the South Australian clinical cancer
registry, which is authorised under Section 64, Part 7 of the South Australian Health Care Act (2008)
to support service monitoring and quality assurance.’ Ethics approval: Research ethics approval was
obtained from the South Australian Human Research Ethics Committee (HREC/14/SAH/145)

and University of South Australia Research Ethics Committee. Data sources and linkage: Data were

extracted from the clinical registry and dates and causes of death by linkage with official death
records using full names, dates of birth, and sex, and for additional guidance, postcode of residence,

for linkage purposes. Outcome measures: These were time in days from diagnosis to treatment start,

and survival from diagnosis to death from colorectal cancer.

Dates of diagnosis and treatment were checked from available pathology and clinical reporting to

optimize accuracy. Times to treatment start were calculated to treatment of 2,746 colorectal cancers.?’
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Cases were excluded if presenting acutely with bowel obstruction or perforation and treated surgically

on day one.

Analyses were undertaken for surgical, radiotherapy and chemotherapies respectively, and
any of these treatments among surgical cases. Chemotherapies were most commonly 5-FU
(Adrucil, 5-FU) given intravenously, capecitabine (Xeloda) given as a pill, oxaliplatin

(Eloxatin) given intravenously, irinotecan (Camptosar) given intravenously, and raltitrexed

(Tomudex) given intravenously (https://www.cancer. ca/en/cancer-information/cancer-

type/colorectal/treatment/ chemotherapy/?region=on).

Cases were classified by: sub-site (colon or rectum), Australian Clinico-Pathological Staging
(ACPS) as A, B, C, D or unknown (UK), and grade,?! age at diagnosis, sex, area
socioeconomic status,??> geographic access to specialist radiotherapy and other specialist
metropolitan services based on postcode address (coded as high, medium-high or poor), local
health network of residence, as applying during the study period (i.e., northern metropolitan,
central metropolitan, southern metropolitan, and for non-metropolitan areas to the south,
country south, and FOR non-metropolitan areas to the north, country north), and diagnostic
period (2000-2005 and 2006-2010) (see Tables 1-3). Operational definitions are available in

previous publications.> 2122

Time from diagnosis to treatments start was categorised in days for cross-tabulations with clinical and

sociodemographic variables. Statistical analysis: The Spearman rank test was used to analyse ordinal

clinical and sociodemographic predictors; Kruskal-Wallis ANOVA for multinomial predictors, and
Whitney U test for predictors measured on a binary scale.?* 24 For multiple logistic regression
analyses of time as the outcome variable, time was reduced to a binary outcome of “>30 or <30 days”
and “>60 or <60 days” respectively.?*2* The results were expressed as relative odds (i.e., odds ratios)
with 95% confidence ranges. Disease-specific survival was analysed by time to treatment using
Kaplan-Meier product-limit estimates (unadjusted) and Cox proportional hazards regression (adjusted

for co-variables shown in Tables 2 and 3).23 %4

The decision to use disease-specific survival rather than relative survival was supported by evidence
of similar results from these methods in South Australia at a population level.> Also, there were not
lifetables (as required for relative survival) for patients referred to specialist clinics at these hospitals
who often had extensive comorbidity and other complications.’ Results are presented using
conventional non-hierarchical analyses as they were similar by hospital setting without evidence of

clustering.

Public and Patient Involvement
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Registry development and workplans had substantial patient and consumer involvement
through a formalized cancer planning and monitoring processes. Funders reviewing
workplans included the Cancer Council South Australia through the Beat Cancer Project.
Specialist clinics identify topics for review, of which some are based on/prompted by the

questions raised by patients.

The use of the registry was approved by the Department of Health Research Ethics
Committee and University of South Australia, both with active consumer involvement,

thereby providing another level of public and consumer input.

This study involved the use of routinely collected registry data specifically authorized under

state law and planned by clinical experts and consumers.

Participants all attended specialized gynaecological oncology clinics with whom we work.
We work with these clinics in developing consumer messages for distribution to their

patients and other relevant stakeholder groups.

Results

A. Time from diagnosis to treatment start (colorectal)

Unadjusted analyses — Time from diagnosis to treatment start.

Results are presented in Table 1 by treatment type.

Surgery: The proportion of surgical cases receiving surgery <60 days of diagnosis was 80% (59% <30
days). Time to first surgical treatment was associated with: (a) age at diagnosis (p<0.001) - shorter
time for older patients; (b) sex (p=0.003) — shorter time for females; (c) local health network of
residence (p=0.026) — longer time for northern metropolitan; (d) tumour sub-site (p<0.001) — longer
time for rectum; and (e) diagnostic period (p<0.001) — longer time for 2006-2010. Significant
associations were not found for other characteristics (p>0.118).

Radiotherapy: The proportion receiving radiotherapy whose treatment started <60 days was 59%
(21% <30 days). Time to radiotherapy was associated with: (a) age at diagnosis (p=0.042) — longer
time for older patients; and (b) tumour sub-site (p<<0.001) — shorter time for rectum (note:
radiotherapy was uncommon for colonic cancers). Significant associations were not found for other
characteristics (p>0.114).

Chemotherapy: The proportion receiving chemotherapy whose treatment started < 60 days was 56%
(15% <30 days). Time to chemotherapy was associated with: (a) age at diagnosis (p<0.001) — longer
time for older patients; (b) local health network of residence (p=0.004) — shorter time for northern
metropolitan; (c) tumour sub-site (p=0.018) — shorter time for rectum; (d) stage (p=0.003) — shorter
time for stages A and D (note: chemotherapy was uncommon for stage A); and (e) diagnostic period
(p<0.001) — longer time for 2006-2010. Significant associations were not found by other
characteristics (p>0.120).
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Any treatment (surgical cases): The proportion receiving any treatment who did so starting <60 days
of diagnosis was 87% (62% <30 days). Time to any treatment was associated with: (a) age at
diagnosis (p=0.048) — although a clear age gradient was not evident; (b) sex (p=0.017) — shorter time
for females; (c) local health network of residence (p<0.001) — longer time for the northern
metropolitan area; (d) tumour sub-site (p<0.001) — longer time for rectum; and (e) diagnostic period
(p<0.001) — longer time for 2006-2010. Significant associations were not found for other

characteristics (p>0.104).
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Table 1: Unadjusted analysis of percentages of colorectal patients by treatment type and days from diagnosis to treatment start: South Australian major public hospitals, 2000-

; 2010 diagnoses*
3 Surgery Radiotherapy Chemotherapy Any Treatment
4 n <30 3610' 6910' >90 | Pvalue | n <30 3610' 6910' >90 Val;ue n <30 3610' 6910' >90 vall)ue n <30 | 31-60 | 61-90 | >90 | P value
> All cases 1675 [ 59.0 [ 212 [ 6.0 139 | - 616 | 209 |378 [174 |239 |- 1556 | 153 | 407 [ 246 | 195 |- 1675 | 61.7 [ 256 [ 7.1 5.6 -
6
Age at
7 diagnosis
8 (years):
9 <50 91 593 | 11.0 | 44 253 | <0001 |79 241 |456 |76 | 228 | 0.042 189 [ 196 | 47.1 19.0 | 143 [ <0.001 | 91 659 [ 220 |33 8.8 0.048
50 - 59 210 [ 529 |200 |57 21.4 118 [ 22.0 | 407 | 17.8 | 19.5 322 [ 165 [ 441 [205 | 189 210 [ 587 |284 |77 53
10 [T60-69 388 | 523 | 229 |59 18.8 188 207 | 356 | 123 | 223 498 [ 161 | 380 [267 | 193 388 | 571 | 29.1 |68 7.0
11 [70-79 570 | 611 [ 23.0 | 5.6 10.4 175 [ 201 | 36.0 | 16.0 [ 28.0 469 | 12,6 [ 390 [267 [217 570 | 619 [262 |72 4.8
12 | 80+ 416 [ 654 [200 [ 7.0 7.7 56 1179 [339 |[214 | 268 78 115 | 385 |282 |[218 416 [ 66.1 | 212 |77 5.1
Sex:
13 Males 893 | 560 219 |59 16.1 | 0.003 400 | 19.8 | 385 | 18.0 | 23.8 | 0.567 910 [ 163 [39.0 [23.8 |209 [0649 [893 [592 |273 |71 6.4 0.017
14 MFemales 782 | 624 203 | 6.0 11.3 216 | 23.1 | 366 | 162 | 24.1 646 | 139 | 430 [255 |175 782 | 644 | 238 | 7.0 4.7
15 Socioeconomic:
1 Low 544 | 563 | 228 |59 151 | 0.118 206 | 160 | 432 [ 189 [ 21.8 | 0.826 507 | 134 [394 |264 207 |o0664 | 544 | 588 [280 |66 6.6 0.104
6
17 Low-Med 388 60.3 19.8 6.7 13.1 137 | 24.8 36.5 16.8 | 21.9 374 16.6 44.9 21.9 16.6 388 62.7 24.9 7.0 5.4
Med-High 345 | 586 | 214 |55 14.5 128 | 242 | 352 | 188 | 219 320 | 163 [ 400 |[275 | 163 345 [ 619 | 241 |81 5.8
18
High 398 | 618 201 |58 12.3 145 | 214 | 338 | 145 | 303 355 [ 158 | 386 [220 | 237 398 | 644 | 245 | 68 43
19 [ Accessibility:
20 | High 1353 | 589 | 204 | 6.4 143 | 0.584 475 | 22.1 | 364 | 168 | 24.6 | 0.764 1223 | 164 | 403 [ 240 [ 193 [0.12 1353 [ 61.8 | 251 [ 7.3 5.9 0.992
21 Med-High 228 61.0 23.2 3.9 11.8 94 17.0 44.7 213 | 17.0 228 10.1 41.2 28.1 20.6 228 62.1 27.3 6.6 4.0
2 Poor 94 553 | 277 [ 43 12.8 47 | 17.0 | 383 | 149 | 29.8 105 | 133 | 438 [ 238 | 19.0 94 585 | 298 [53 6.4
Local Health
23 Network:
24 | Northernmetro | 242 | 459 [244 | 120 [ 178 | 0.026 106 | 189 [ 349 | 198 | 264 | 0.12 248 [ 161 | 415 [242 |73 0004 | 242 [496 |[304 [121 |79 <0.001
25 Central metro 618 61.7 20.2 6.8 11.3 202 | 21.8 32.7 17.8 | 27.7 495 17.8 36.6 26.5 19.2 618 64.1 24.0 7.3 4.7
2% Southernmetro | 417 | 643 [ 177 | 3.4 14.6 134 | 254 | 403 [ 142 | 20.1 426 [ 167 | 427 [207 | 200 417 [ 668 |230 |48 53
Country South 155 [ 529 [277 [ 19 17.4 74 [ 257 | 405 [ 149 [ 189 159 | 8.8 415 [ 283 |214 155 [ 565 [312 |39 8.4
27 [ Country North | 241 | 602 | 22.0 | 5.0 12.9 100 | 112 | 469 | 194 | 224 228 [ 110 | 445 [ 25.1 19.4 241 [ 619 |262 |74 4.5
Ty
28 Sub-site:
Colon 1098 | 65.0 | 221 [ 49 7.9 <0.001 [ 8 |11.6 [ 128 [ 140 | 61.6 | <0.001 | 898 [ 13.1 | 402 [274 [193 [0.018 [ 1098 | 662 [ 234 | 6.0 45 <0.001
29
30 | Rectum 577 | 475 | 194 | 8.0 25.1 530 [ 225 [ 419 [179 | 177 658 | 182 | 413 [207 | 198 577 1531 [299 |92 7.8
ACPS stage:
31 [a 280 [ 539 |[304 [79 7.9 0.460 50 [ 240 [440 | 140 [ 180 [0.114 47 255 | 362 [213 170 [0003 [280 [554 [325 [79 43 0.114
32 |[B 654 | 615 239 |47 9.9 (A-D) 147 | 21,1 | 388 |21.8 | 184 249 [ 133 | 402 [277 | 189 654 | 633 267 |57 43
33 [ C 412 [ 556 [ 172 [68 20.4 231 [ 160 [ 407 [212 ] 221 696 | 6.6 473 276 [ 185 412 [ 589 [256 |88 6.8
34 LD 279 [ 63.8 | 125 |50 18.6 162 1259 [29.0 | 105 | 346 516 | 266 | 33.1 19.6 | 20.7 279 [ 686 | 173 |65 7.6
35 (UK) (50) | 5L3) | (182) | (12.1) | (18.2) 26) | 273) | G9.1) | 4.5 | 0.1 48) | (26.9) | (34.6) | (154) | (23.1) (50) | 59.2) | 204 | (10.2) | (10.2)
Diagnosis
36 years:
37 [ 2000 -2005 869 [ 650 [175 |54 121 [ <0.001 [335 [ 239 [340 [158 [ 263 | 0.898 782 [ 174 442 (212 171 [ <0001 [ 869 | 680 ]214 |62 4.4 <0.001
3g L[2006-2010 806 | 525 | 252 |66 17.8 281 [ 174 | 423 [192 [ 21.0 774 [ 132 | 371 [279 |218 806 | 548 303 | 8.0 7.0
*Excludes cases where insufficient data on date of diagnosis (see “Methods”
39
2(1) ACPS- Australian Clinico-Pathological Staging; UK — unknown
42 Page 8 of 19
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Adjusted analyses — Predictors of treatment start >30 days from diagnosis.

Results are presented in Table 2 by treatment type.

oNOYTULT D WN =

Surgery: Significant predictors of time to surgical treatment >30 days included: (a) local health network of residence —
relative odds (RO) of 0.55 (0.39, 0.76) for metropolitan central and 0.44 (0.31, 0.63) for metropolitan southern
compared with metropolitan northern; (b) tumour site — RO for rectum of 2.07 (1.66, 2.57); (¢) tumour stage — RO of
0.65 (0.45, 0.93) for stage D (distant metastasis) compared with stage A; (d) grade — RO for high grade (poorly
differentiated) at 0.47 (0.25, 0.87) compared with low grade; and (e) diagnostic period — RO of 1.82 (1.48, 2.24) for
2006-2010.

Radiotherapy.: Only tumour site was predictive of time to radiotherapy start >30 days — RO of 0.40 (0.19, 0.83) for
rectum (note: radiotherapy was much less common for colonic than rectal cancers?).

Chemotherapy: Significant predictors of time to chemotherapy treatment start >30 days included: (a) tumour site — RO
for rectum of 0.65 (0.48, 0.89); (b) tumour stage — RO for stage C of 3.93 (1.85, 8.36); and (c) diagnostic period — RO
of 0.65 (0.48, 0.89) for 2006-2010.

Any treatment (surgical cases): Significant predictors of time to start of any treatment >30 days included: (a) local
health network of residence — RO of 0.56 (0.40, 0.78) for metropolitan central and 0.44 (0.30, 0.63) for metropolitan
southern compared with metropolitan northern; (b) tumour site — RO of 1.76 (1.41, 2.19) for rectum; (c) tumour stage
— RO 0of 0.56 (0.38, 0.80) for stage D compared with stage A; (d) grade — RO of 0.52 (0.28, 0.95) for high compared
with low grade; and (e) diagnostic period — RO of 1.86 (1.51, 2.29) for 2006-2010.

Supplementary analyses with tumour stage classified as stage D vs A-C: RO odds for surgery start >30 days was
lower for stage D for surgery at 0.69 (0.51, 0.92), radiotherapy at 0.56 (0.35, 0.88), chemotherapy at 0.30 (0.22, 0.41),
and any treatment (surgical cases) at 0.64 (0.47, 0.86). The RO for chemotherapy treatment start >30 days for stage D
vs A-C was 0.45 (0.30, 0.67) for 2000-2005 compared with 0.16 (0.10, 0.27) for 2006-2010.
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Table 2: Adjusted analysis of relative odds (95% CLs) of treatment for colorectal cancer starting >30 days of

; diagnosis by treatment type, stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010
3 diagnoses*
; Surgery Radiotherapy Chemotherapy Any treatment
f; N RO (95% CLs) n |RO®95%CLs) |n RO (95% CLs) n RO (95% CLs)
gAge at diagnosis
ofyears):

1950 (ref.) 91 1.00 79 1.00 189 1.00 91 1.00

130 - 59 210 1.15 (0.68, 1.95) 118 | 1.06(0.52,2.15) | 322 1.18 (0.71, 1.94) 210 1.20 (0.70, 2.05)
12

140 - 69 388 1.16 (0.71, 1.90) 188 | 1.16 (0.60,2.25) | 498 1.25(0.79, 2.00) 388 1.26 (0.76, 2.08)
120 - 79 570 0.95 (0.59, 1.53) 175 | 1.13(0.58,2.22) | 469 1.51 (0.93, 2.45) 570 1.20 (0.73, 1.95)
1'§0+ 416 0.82 (0.50, 1.34) 56 1.09(0.44,2.73) | 78 2.20(0.95, 5.10) 416 1.04 (0.63, 1.72)
18ex:

;gﬁale (ref.) 893 | 1.00 400 | 1.00 910 | 1.00 893 | 1.00
2Bemale 782 0.85 (0.69, 1.05) 216 | 0.72(0.47,1.11) | 646 1.08 (0.80, 1.47) 782 0.88 (0.72, 1.09)
§§ocioeconomic:
2Bow (ref.) 544 1.00 206 | 1.00 507 1.00 544 1.00
ﬁgow—med 388 | 1.17(0.87,1.59) 137 [ 0.73(0.40,1.33) | 374 [0.92(0.61,1.39) 388 | 1.14(0.84, 1.54)
o¥led-high 345 | 1.06(0.78, 1.42) 128 0.55(0.30,1.01) | 320 | 0.89(0.58, 1.38) 345 | 0.98(0.73, 1.32)
2Hfigh 398 1.05 (0.77, 1.42) 145 | 0.78 (0.42,1.46) | 355 | 0.94(0.61, 1.45) 398 1.05(0.77, 1.42)
28
24 ccessibility:
3Pligh (ref.) 1353 | 1.00 475 | 1.00 1223 | 1.00 1353 | 1.00
21
gg/led-high 228 0.62 (0.36, 1.08) 94 1.28 (0.45,3.65) | 228 | 0.78 (0.30, 2.00) 228 0.75(0.43, 1.31)
3Boor 94 0.83 (0.45, 1.52) 47 1.14 (0.36, 3.58) 105 | 0.60 (0.23, 1.57) 94 0.89 (0.49, 1.63)
J%ocal Health
_Network:
;?orthem metro | 242 | 1.00 106 | 1.00 248 | 1.00 242 | 1.00
“(ref.)
;gentral metro 618 0.55(0.39, 0.76) 202 | 0.90(0.47,1.72) | 495 | 0.99 (0.62, 1.57) 618 0.56 (0.40, 0.78)
48outhern metro 417 0.44 (0.31, 0.63) 134 | 0.68(0.35,1.33) | 426 | 0.84(0.52,1.35) 417 0.44 (0.30, 0.63)
:dzjountry South 155 0.86 (0.51, 1.43) 74 0.52 (0.20, 1.38) 159 2.40 (0.90, 6.39) 155 0.78 (0.47, 1.30)
4&ountry North 241 0.78 (0.43, 1.43) 100 | 1.60 (0.49, 5.18) 228 2.03 (0.76, 5.39) 241 0.73 (0.40, 1.34)
umour site:

[N
agolon (ref.) 1098 | 1.00 86 1.00 898 1.00 1098 | 1.00
4Rectum (incl. 577 2.07 (1.66,2.57) 530 | 0.40(0.19,0.83) | 658 | 0.65(0.48,0.89) 577 1.76 (1.41,2.19)
4Rectosig.)
4R CPS stage:
[~a}
<A (ref) 280 | 1.00 50 | 1.00 47 1.00 280 | 1.00
5B 654 0.87 (0.64, 1.17) 147 | 1.03(0.46,2.28) | 249 1.78 (0.81, 3.90) 654 0.80 (0.59, 1.08)
;&" 412 0.99 (0.72, 1.37) 231 | 1.56(0.72,3.38) | 696 | 3.93(1.85,8.36) 412 0.89 (0.65, 1.23)
5P 279 0.65 (0.45, 0.93) 162 | 0.71(0.33,1.55) | 516 | 0.83(0.40,1.71) 279 0.56 (0.38, 0.80)
ggUK) (50) | (0.67,(0.31, 1.48)) | (26) | (0.93 (0.28,3.06)) | (48) | (0.84(0.27,2.62)) (50) (0.65 (0.33, 1.25))
s@&rade:
;X\Ieu diff. (ref.) 58 1.00 25 | 1.00 37 1.00 58 1.00

Mod diff. 1212 | 0.68 (0.39, 1.20) 429 | 1.34(0.50, 3.58) 1054 | 1.18(0.43,3.22) 1212 | 0.72 (0.42, 1.25)
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1Poorly undiff. 285 0.47 (0.25, 0.87) 99 0.87(0.62, 5.67) 309 1.28 (0.45, 3.68) 285 0.52(0.28, 0.95)
H(UK) (120) | (1.48 (0.75, 2.95)) (63) | (1.02 (0.33,3.12)) | (156) | (0.41,(0.14,1.17)) | (120) | (1.44(0.74,2.81))
3Diagnosis year:
Vil
52000 - 2005 869 1.00 335 | 1.00 782 1.00 869 1.00
62006 - 2010 806 1.82(1.48,2.24) 281 | 1.48(0.97, 2.26) 774 | 0.65 (0.48, 0.89) 806 1.86 (1.51,2.29)
8
9

1

*Derived from multivariate logistic regression (see “Methods”)

RO — Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —

g unknown; diff. — differentiated; undiff. - undifferentiated.

14

12 Adjusted analyses — Predictors of treatment start exceeding >60 days.

1; Results are presented in Table 3 by treatment type.

19 Surgery: Predictors of time to surgery >60 days for surgical cases included: (a) age at diagnosis — RO of 0.50 (0.29,
;? 0.85) for 70-79 and 0.48 (0.27, 0.85) for 80+ compared with <50years ; (b) service accessibility — RO 0of 0.37 (0.18,
22 (.74) for medium-high and 0.40 (0.18, 0.89) for poor compared with high metropolitan service accessibility; (c) local
;i health network of residence — RO of 0.58 (0.39, 0.86) for metropolitan central and 0.51 (0.33, 0.78) for metropolitan
25 south compared with metropolitan north; (d) tumour site — RO for rectum of 3.39 (2.59, 4.42); (e) tumour stage — RO
;? of 2.32 (1.54, 3.50) for stage C and 1.76 (1.11, 2.78) for stage D compared with stage A; (f) grade — RO of 0.51 (0.27,
;2 0.98) for intermediate and 0.38 (0.18, 0.79) for high compared with low grade; and (g) diagnostic period — RO of 1.56
30  (1.20,2.03) for 2006-2010.

;; Radiotherapy: Predictors of time to radiotherapy start >60 days for cases treated by radiotherapy included (a) older
33 age at diagnosis — compared with age<50 years, RO of 2.22 (1.20, 4.09) for 60-69 years, 2.00 (1.08, 3.71) for 70-79
:g years, and 2.30 (1.04, 5.08) for 80+ years; and (b) tumour site — RO lower at 0.18 (0.11, 0.32) for rectum (note:

g? radiotherapy was uncommon for colonic cases).

38  Chemotherapy: Predictors of time to chemotherapy treatment start >60 days for cases treated by chemotherapy

23 included: (a) older age at diagnosis — compared with under 50 years, RO of 1.72 (1.20, 2.47) for 60-69 years, 1.83

41 (1.27, 2.64) for 70-79 years and 2.08 (1.19, 3.63) for 80+ years; and (b) tumour sub-site — RO for rectum of 0.78

jé (0.63, 0.97); and (c) diagnostic period — RO higher at 1.65 (1.33, 2.03) for 2006-2010.

44 Any treatment (surgical cases): Predictors of time to start of any treatment >60 days included: (a) local health network
22 of residence — RO at 0.56 (0.36, 0.86) for metropolitan central and 0.42 (0.26, 0.69) for metropolitan south compared
j; with metropolitan north; (d) tumour site — RO for rectum at 1.82 (1.34, 2.46); (d) grade — RO of 0.43 (0.20, 0.93) for
49  high compared with low grade; and (¢) diagnostic period — RO of 1.59 (1.18, 2.15) for 2006-2010.

?1) Supplementary analyses with tumour stage classified as stage D vs A-C: The RO for surgery start >60 days did not
52 vary, with RO for stage D of 1.18 (0.84, 1.66) for surgery, 0.92 (0.61, 1.38) for radiotherapy, 0.83 (0.66, 1.31) for

gi chemotherapy, and 1.10 (0.74, 1.64) for any treatment (surgical cases).

55

56

57

58

59

60
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Table 3: Adjusted analysis of relative odds (95% CLs) of treatment for colorectal cancer starting >60 days of

diagnosis by treatment type, stage, and socio-demographic factors: South Australian major public hospitals, 2000-

2010 diagnoses*
Surgery Radiotherapy Chemotherapy g:thizg?th::gt)

n RO (95% CLs) n RO (95% CLs) n RO (95% CLs) | n RO (95%
Age at
diagnosis
(years):
<50 (ref.) 91 1.00 79 1.00 189 1.00 91 1.00
50-59 210 ] 0.79(0.94,1.42) | 118 | 1.54 (0.80,2.99) | 322 1.31 (0.89, 1.94) | 210 1.00 (0.54,
60 — 69 388 | 0.73(0.42,1.27) | 188 | 2.22(1.20,4.09) | 498 1.72 (1.20,2.47) | 388 1.11 (0.54,
70-179 570 | 0.50(0.29,0.85) | 175 | 2.00 (1.08,3.71) | 469 1.83 (1.27,2.64) | 570 1.10 (0.55,
80+ 416 | 0.48(0.27,0.85) |56 | 2.30(1.04,5.08) | 78 2.08 (1.18,3.63) | 416 1.25 (0.61,
Sex:
Male (ref.) 893 1.00 400 | 1.00 910 1.00 893 1.00
Female 782 10.79(0.61,1.04) | 216 | 0.93 (0.64, 1.35) | 646 0.93(0.75,1.15) | 782 | 0.89 (0.66,
Socioeconomic:
Low (ref.) 544 1.00 206 | 1.00 507 1.00 544 1.00
Low-med 388 1.37(0.94,2.01) | 137 | 1.01 (0.61, 1.68) | 374 0.74 (0.55, 1.00) | 388 1.30 (0.84,
Med-high 345 1.06 (0.73,1.55) | 128 | 0.95(0.57,1.57) | 320 0.90 (0.67,1.22) | 345 1.17 (0.77,
High 398 1.05(0.71, 1.55) | 145 | 1.21(0.72,2.01) | 355 0.94 (0.69, 1.27) | 398 1.07 (0.68,
Accessibility:
High (ref.) 1353 | 1.00 475 | 1.00 1223 | 1.00 1353 | 1.00
Med-High 228 1 0.37(0.18,0.74) | 94 1.36 (0.54, 3.39) | 228 1.23(0.71,2.12) | 228 |0.47(0.21,
Poor 94 0.40 (0.18,0.89) | 47 1.50 (0.57,3.95) | 105 0.92 (0.50, 1.69) | 94 0.55 (0.23,
Local Health
Network:
g:;t)llem metro | 242 | 1.00 106 | 1.00 248 | 1.00 242 | 1.00
Central metro 618 | 0.58(0.39,0.86) | 202 | 0.84 (0.49, 1.44) | 495 1.24(0.89,1.74) | 618 | 0.56 (0.36,
Southern metro | 417 | 0.51 (0.33,0.78) | 134 | 0.56 (0.31, 1.00) | 426 0.95(0.67,1.34) | 417 | 0.42(0.26,
Country South 155 0.80(0.44,1.48) | 74 | 0.43(0.18,1.02) | 159 1.16 (0.66,2.04) | 155 0.80 (0.40,
Country North 241 1.24 (0.59,2.59) | 100 | 0.56 (0.21, 1.50) | 228 1.02 (0.56, 1.86) | 241 0.97 (0.42,
Tumour site:
Colon (ref.) 1098 | 1.00 86 1.00 898 1.00 1098 | 1.00
Rectum (incl. 1.82 (1.34,
Rectosig(.) 577 |3.39(2.59,4.42) | 530 | 0.18 (0.11,0.32) | 658 0.78 (0.63,0.97) | 577 2.46)(
ACPS stage:
A (ref.) 280 1.00 50 1.00 47 1.00 280 1.00
B 654 1.21(0.80, 1.82) | 147 | 1.28 (0.62, 2.64) | 249 1.24 (0.64,2.40) | 654 | 0.88 (0.56,
C 412 | 2.32(1.54,3.50) | 231 | 1.73(0.87,3.43) | 696 1.21 (0.65,2.26) | 412 1.39 (0.88,
D 279 1.76 (1.11,2.78) | 162 | 1.37(0.67,2.82) | 516 1.01 (0.53,1.90) | 279 1.19 (0.71,
(UK) (50) | (1.43(0.59, (26) | (0.38 (0.10, (48) |(0.97(0.35, (50) | (1.46 (0.63,
Grade:
Well diff. (ref.)) | 58 1.00 25 1.00 37 1.00 58 1.00
Mod diff. 1212 | 0.51(0.27,0.98) | 429 | 0.98 (0.40,2.42) | 1054 | 1.08 (0.54,2.19) | 1212 | 0.52(0.23,
Poorly/undiff. 285 0.38 (0.18,0.79) | 99 1.18 (0.44, 3.14) | 309 1.10 (0.53,2.29) | 285 0.43 (0.20,
(UK) (120) | (1.09 (0.51,2.37) | (63) | (0.66 (0.23, (156) | (0.58 (0.27, (120) | (0.99 (0.44,
Diagnostic
year:
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2000 - 2005 869 | 1.00 335 | 1.00 782 1.00 869 | 1.00

2006 - 2010 806 | 1.56 (1.20,2.03) | 281 | 0.91(0.64,1.30) | 774 | 1.65(1.33,2.03) | 806 | 1.59(1.18,

*Derived from multivariate logistic regression (see “Methods”)

RO -

Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —

unknown; diff — differentiated; undiff. - undifferentiated.

B.

Time from diagnosis to treatment start by sub-site (colon and rectum)

Colon

Results are presented in supplementary Tables s1 & s2.

Predictors of time to treatment start >30 days in adjusted analysis included: (a) For surgery: age 60-69 years
compared with <50 years; northern metropolitan compared with central metropolitan and southern metropolitan;
stage A compared with stages B and D; and diagnosis in 2006-2010; (b) For radiotherapy: no significant
predictors (small numbers); (¢) For chemotherapy: diagnosis in 2006-2010; (d) For any treatment (surgical
cases). northern metropolitan compared with central metropolitan and southern metropolitan areas; stage A
compared with stages B and D; and diagnosis in 2006-2010.

Predictors of time to treatment start of >60 days in adjusted analysis included: (a) For surgery: northern
metropolitan compared with central and southern metropolitan areas; and more advanced stages C and D
compared with stage A; (b) For radiotherapy: no significant predictors (small numbers); (c) For chemotherapy:
diagnosis in 2006-2010; and (d) For any treatment (surgical cases): northern metropolitan compared with central

and southern metropolitan areas.

Rectum

Results are presented in supplementary Tables s3 & s4.

C.

Predictors of time to treatment start of >30 days in adjusted analysis included: (a) For surgery: age 70+ compared
with <50 years; northern metropolitan compared with central and southern metropolitan areas; and diagnosis in
2006-2010; (b) For radiotherapy. low compared with medium-high socioeconomic status; and diagnosis in 2006-
2010; (c) For chemotherapy: stage C; and (d) For any treatment (surgical cases): northern metropolitan compared
with southern metropolitan; and diagnosis in 2006-2010.

Predictors of time to treatment start of >60 days in adjusted analysis included: (a) For surgery: younger age <50
compared with 70+ years; high service accessibility; northern metropolitan compared with central and southern
metropolitan areas; and stage C compared with stage A; better differentiation; and 2006-2010; (b) For
radiotherapy: aged over 50 years; (c) For chemotherapy: aged over 50 years; central metropolitan compared with
northern metropolitan area; and stage C; and (d) For any treatment (surgical cases): low compared with higher
grade lesions ; and diagnosis in 2006-2010.

Survival by time from diagnosis to treatment start

Unadjusted analysis

Results are present in Table 4.

Surgical treatment: Compared with time to initial surgery >30 days, survival was lowest in the first two years from

diagnosis when time to initial surgery was <30 days, but changed with further follow-up, such that by 10 years from

diagnosis, survival was lower when time to initial surgery was >90 days compared with < 30 days (p=0.017).
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Radiotherapy: Survival was lowest in the first year when time to radiotherapy start was <30 days and reached
statistical significance compared with a time of 61-90 days (p=0.009), but not with 31-60 days (p=0.295) or >90 days
(p=0.280). After the first year of follow-up, survival was lowest for >90 days.

Chemotherapy: The survival pattern varied, with time to treatment <30 days having the lowest survival at each follow-
up time.

Any treatment (surgical cases): Compared with time to initial treatment >30 days, survival was lowest in the first two
years from diagnosis when time to initial surgery was <30 days, but changed with further follow-up, such that by 10
years from diagnosis, survival was lower when time to initial surgery was >90 days compared with < 30 days

(p=0.021).

Table 4: Unadjusted analysis of percentage survival (+ standard error) from colorectal cancer by time from diagnosis
(days) to commitment of specified treatment: South Australian major public hospitals, diagnoses 2000-2010*

Follow-up time from diagnosis (years)
Specified Time Numbers
treatment (days) of cases 1 2 3 4 5 10
85.4 | 782 72.9 69.8 67.5 63.3
=30 788 +12 |+15 |+15 |+16 |+17 |20
93.1 89.9 84.7 81.9 79.7 75.9
Surgical 3160355 +£1.6 | £19 | £22 | £24 | £25 +2.9
treatment 92.9 84.1 77.5 74.6 72.6 57.7
61-90 100 +3.7 +4.6 +5.3 +5.5 +5.8 +9.0
92.6 82.4 73.9 67.4 67.8 50.4
=90 232 22 | 229 | 32 | £35 | 37 | £50
82.0 | 70.0 62.4 58.0 53.1 44.4
=30 129 +40 |+45 |+47 |+x47 |+48 |+55
87.0 | 77.8 68.2 64.4 61.3 55.2
31-60 | 233 126 | 430 |+34 |+35 |36 |44
Radiotherapy
6190 |107 95.3 87.5 79.4 73.8 64.8 49.0
£32 | +41 |+47 |[£51 |£55 |£69
87.6 62.6 53.1 42.8 39.2 27.3
>90 147 133 |+43 |+44 |+43 |+43 |+43
68.0 |52.8 434 40.7 38.4 33.1
=30 238 +33 | +34 |+33 |+£33 |33 |=+34
87.2 73.8 67.9 62.8 59.4 49.5
31-60 633 +34 +1.8 +2.0 +2.0 +2.1 +25
Chemotherapy
61-90 |38 92.3 78.8 68.9 64.5 59.8 56.1
£1.6 |[+23 |+26 |+27 |+28 [£3.0
944 | 78.1 68.6 63.2 56.8 45.1
=90 303 +17 |+26 |+£29 |+£30 |31 [+39
85.5 78.1 72.6 69.4 67.2 63.1
=30 1030 411 |+13 |14 |15 |+16 |+18
Any freatment 934 | 888 |83.8 |85 |780 |715
(surgical cases 31-60 428 112 l11s L 18 120 129 29
only) . . . . . .
94.0 85.9 79.6 74.8 71.7 56.6
61-90 118 +22 +33 +39 +4.4 +4.7 +7.8
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017 |s822 [719 639 [571 |438
>90 99 128 |+39 |+47 |+52 |56 |+82

* Kaplan-Meier product-limit estimate; date of censoring of live cases: Dec 31, 2012

Adjusted analysis

Results are presented in Table 5.

Because visual examination and interaction terms indicated a lack of proportionality of survival with time to
treatment, results are split in Table 5 for follow-up of <2 and 3-10 years as mutually exclusive periods. Irrespective of
treatment type, lower hazard ratios applied for periods < 2 years with times to treatment of >30 days, after adjusting
for age, sex, socioeconomic status, service accessibility, local health network of residence, tumour sub-site, stage,
grade and diagnostic period. Hazard ratios similarly adjusted generally did not decrease across the 3-10 follow-up,
suggesting no significant differences in conditional survival after two years for cases treated <30 days of diagnosis
and >30 days. While there were higher hazard ratios for times of 61-90 and >90 days for 3-10-year follow-up from
surgical treatment and radiotherapy respectively, statistical significance was only achieved for any treatment (surgical

cases) when comparing time to treatment >90 compared with <30 days (p=0.022).

Table 5: Adjusted analysis of hazard ratios (95% confidence limits) of deaths from colorectal cancer by time
from diagnosis (days) to commencement of specified treatment: South Australians major public hospitals,
diagnoses 2000-2010*

Follow-up time from diagnoses
<2 years 3-10 years
Treatment Time Numbey Hazard ratios Number Hazard ratios
of cases of cases
<30 988 1.00 714 1.00
Surgical 31-60 355 0.57 (0.40, 0.82) | 302 0.92 (0.62, 1.36)
treatment 61-90 | 100 0.59 (0.35, 1.02) | 76 1.13 (0.60, 2.10)
>90 232 0.59(0.41,0.84) | 186 1.24 (0.85, 1.83)
<30 129 1.00 87 1.00
31-60 233 0.85(0.54,1.32) | 173 1.00 (0.59, 1.72)
Radiotherapy
61 -90 107 0.44 (0.23,0.84) | 89 1.26 (0.70, 2.27)
>90 147 0.62 (0.40, 0.98) | 89 1.60 (0.90, 2.85)
<30 238 1.00 120 1.00
31 -60 633 0.71 (0.55,0.92) | 459 0.98 (0.66, 1.47)
Chemotherapy
61 -90 382 0.51 (0.38, 0.70) | 289 1.01 (0.65, 1.55)
>90 303 0.40 (0.30, 0.55) | 233 1.04 (0.68, 1.59)
<30 1030 1.00 744 1.00
Any treatment 31 -60 428 0.59(0.43, 0.81) | 361 0.94 (0.66, 1.33)
(surgical cases
only) 61 -90 118 0.48 (0.43,0.81) | 95 1.11 (0.66, 1.89)
>90 99 0.62 (0.37,1.02) | 78 1.83 (1.12, 2.98)

*4 Cox proportional hazards regression analyses (1 per treatment category), adjusting for age, sex,

socioeconomic status, service accessibility, local health network, sub-site, stage, grade and diagnostic
period (see tables 2 and 3); date of censoring of live cases: Dec 31, 2012.
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Discussion

The proportion of surgical patients receiving any treatment for their cancer <60 days of diagnosis was 87%, with 80%
receiving surgical treatment within 60 days of diagnosis. This broadly accords with targets set by Cancer UK.° The
proportion receiving radiotherapy who started this therapy <60 days of diagnosis was 59%, whereas the corresponding
percentage having chemotherapies who started this therapy <60 days of diagnosis was 56%. The longer delay for

radiotherapy and chemotherapy is consistent with their common use as adjuvant therapies following surgery.’

Longer time to surgery applied for cancers of the rectum than colon potentially reflecting the increased use of
magnetic resonance imaging for rectal cancers, 2° and multimodal therapies,® which may have led to surgery delays

through more multidisciplinary consultation and in some instances, neoadjuvant care.?¢

The longer time to surgery in 2006-2010 may also have been influenced by increasing use of multimodal therapies and
more advanced diagnostics (e.g., magnetic resonance imaging), increasing the need for multidisciplinary
consultation.> 26 While the introduction of population-based screening may have contributed, the screening program
was still at an early phase of development, being phased in from 2006 to 2020. Following more complete
implementation of bowel screening, there may be increased pressure on services which may increase times to
surgery.”-® The higher proportion with a time to surgery >60 days for stages C and D compared with stage A may
reflect time taken for symptom control, multidisciplinary team consultation, and provision of neoadjuvant therapies.?”
28 The proportion with a time to surgery >60 days was lower for higher grade tumours, potentially due to a greater

perceived urgency of surgical intervention for more aggressive tumours.

The proportion receiving surgery, who did so >60 days from diagnosis, tended to be lower among those aged 70+
years, central and southern compared with northern metropolitan areas, those diagnosed in 2000-2005 compared with
2006-2010, and unexpectedly, those residing closer to metropolitan services. The reasons are unclear but may reflect

differences in service busyness and patterns of patient and service demand.

Of those receiving radiotherapy, the proportion starting this therapy >60 days from diagnosis tended to be higher for
ages >60 years than the <50 years. A similar pattern applied for chemotherapy. The reasons are not known. Perhaps a
longer recovery time post-surgery has been allowed for older cases post-surgery before commencing adjuvant
therapies, or longer delays occurring due to higher levels of frailty and comorbidity, and more common complications

of surgery.

Radiotherapy was relatively uncommon for colon cancers, as recommended in clinical guidelines and optimal care
pathways, 27-28 but when it was provided, it tended to start later than for rectal cases. Similarly, chemotherapies tended
to commence later for colon than rectal cancers. Further research is needed to determine the reasons for these patterns.
Chemotherapies were less likely to commence >30 days from diagnosis for 2006-2010 diagnoses. Conversely
chemotherapies were more inclined to occur >60 days from diagnosis in 2006-2010. Again, further research is needed

to explain these patterns.

Where the time from diagnosis to treatment was >30 days, the risk of death occurring <2 years of diagnosis was lower.
This was evident by therapy type after adjusting for stage and grade, and sociodemographic factors. It may reflect the

triaging for priority treatment <30 days for cases with elevated comorbidity or other risk factors not recorded by the
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registry. While a statistically significant U-shaped relationship of survival with time to treatment start was usually not
apparent for specific therapies, as indicated in some other studies, ® !’ the hazard ratio for 3-10 years was elevated

when the time to first treatment was >90 days for surgical cases (p=0.022).

The present study has limitations. An opportunistic approach was taken in selecting cases where evidence was
available on size of the gap between recorded diagnosis date and start of treatment. This raises questions about the
representativeness of results. Nonetheless, results are similar to those of other recent studies in showing poorer short-
term survival for cases receiving surgical treatment soon after diagnosis, and with a similar pattern applying for early

treatment by radiotherapy and chemotherapies.!> 14 1517

Results should not be construed as indicating a lack of benefit from early treatment, given likely confounding effects
of patient selection in treatment scheduling. A positive feature was the approximate 87% of surgical cases receiving
their first treatment (any treatment) <60 days and 80% treated surgically within this period (note: 83% for 2000-2005
and 78% for 2006-2010).° The indication of a temporal decline in this percentage warrants continued monitoring and
investigation, particularly for patient groups where a higher proportion was not receiving surgical care <60 days of
diagnosis (e.g., patients aged under 50 years, those with advanced disease, those with rectal cancer, and residents of

the northern metropolitan rather than central or southern metropolitan areas).

The study highlights the benefit of linking diagnostic data to treatment data. Population-wide data linkage of
population-based cancer registry, hospital, radiotherapy-centre, Medicare insurance and screening data, and potentially
in the future, electronic medical record data and selected research databases will further strengthen the data
infrastructure available for describing clinical management pathways and associations with survival across the
population. Clinical registries will still be important for more detailed investigations for the sub-groups they cover,

and for validating results of population-wide registry and administrative sources.
Conclusions

Baseline data for major public hospitals in South Australia in 2000-2010 indicate that for cases where the clinical
registry recorded a diagnosis in advance of the surgery date, approximately 87% of surgical cases receiving any
treatment and 80% of cases received their surgical treatment <60 days of diagnosis. This is broadly consistent with
timeline targets of Cancer UK. Radiotherapy and chemotherapies generally started later, potentially reflecting their
use as adjuvant therapies.

Adjusted analyses indicated lower survival up to two years from diagnosis when treatment commenced <30 days of
diagnosis, potentially reflecting triaging for early care of cases with aggressive cancers and higher clinical complexity.
By comparison, adjusted analyses did not show differences in survival for follow-up periods from diagnosis of 3-10
years where longer times to treatment applied, except for time to any treatment (surgical cases) of >90 days when
survival was lower.

These results should not be interpreted as evidence of the importance or unimportance of delays, given selection
factors in scheduling patient care. Treatment commencement was generally later in 2006-2010 than 2000-2005,
possibly reflecting increased use of adjuvant therapies, increased use of multidisciplinary teams, and more advanced
diagnostics (e.g., magnetic resonance imaging). Increased demand may be placed on timeliness of clinical services

with extensions in population screening.
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Further research is needed to optimize patient scheduling for better outcomes.
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: Supplementary tables

2 Table S1: Relative odds (95% CLs) of treatment for colon cancer starting >30 days of diagnosis by treatment type,

2 stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010 diagnoses*

5 . Any treatment (surgical
6 Surgery Radiotherapy Chemotherapy cases)

4 n=1098 | RO (95% CLs) | n=86 | RO (95% CLs) n=898 | RO (95% CLs) n=1098 | RO (95% CLs)
oAge at

1gyiagnosis

,Qyears):

1550 (ref.) 53 1.00 13 | 1.00 109 | 1.00 53 1.00

150 - 59 116 1.61 (0.75, 3.46) 14 1.03 (0.05, 21.46) 176 0.84 (0.40, 1.76) 116 1.28 (0.59, 2.78)
160 - 69 226 2.10(1.03,4.28) |20 | 2.82(0.20,40.71) |273 | 0.91(0.45, 1.83) 226 1.86 (0.92, 3.80)
120 -79 396 1.65(0.83,3.28) |28 | 3.49(0.27,45.20) | 292 | 1.37(0.68, 2.79) 396 1.55 (0.78, 3.09)
.80+ 307 150(0.74,3.03) |11 | NA 48 2.52 (0.78, 8.17) 307 1.43(0.71, 2.88)
ex

1Mlale (ref.) 562 1.00 56 1.00 491 1.00 562 1.00

2Bemale 536 0.87(0.67,1.13) |30 | 2.65(0.27,1.64) |407 | 1.23(0.79,1.91) 536 0.89 (0.68, 1.16)
28ocioeconomic:

Eow (ref.) 336 1.00 25 | 100 287 | 1.00 336 1.00

“Low-Med 273 1.69(0.99,2.12) |19 | 1.69(0.09,30.68) | 229 | 0.71(0.39, 1.27) 273 1.46 (1.00, 2.14)
-¥led-High 224 1.31(0.90,1.90) |20 |7.01(0.22,22356) | 185 | 0.93 (0.49, 1.78) 224 1.28 (0.88, 1.88)
28ligh 265 1.12(0.76,1.67) |22 | 1.37(0.07,27.36) | 197 | 0.85(0.45, 1.62) 265 1.09 (0.73, 1.62)
2Accessibility:

2Bligh (ref.) 899 1.00 66 | 1.00 716 | 1.00 899 1.00
“Kled-High 141 0.57(0.28,1.15) |9 NA 127 | 0.41(0.09, 1.97) 141 0.57 (0.28, 1.16)
ZRoor 58 0.71(0.33,157) |11 | NA 55 0.25(0.05,1.21) | 58 0.63 (0.28, 1.38)
3kocal Health

3hletwork:

3
3ggfrt)hern metro | 4,0 1.00 12 1.00 141 1.00 149 1.00

Central metro | 421 049(0.32,0.75) |33 |0.31(0.01,6.39) |291 |0.85(0.41,1.76) | 421 0.48 (0.31, 0.73)
zgouthern metro | 281 0.39(0.25,0.63) |16 | 0.58(0.03,11.80) | 252 | 0.83(0.39,1.78) | 281 0.37 (0.24, 0.60)

36ountry South | 88 0.69(0.36,1.33) |10 |NA 83 3.94(0.70,22.22) |88 0.69 (0.36, 1.34)
4Gountry North | 159 0.78(0.37,1.66) |15 |NA 131 | 2.42(0.47,12.36) | 159 0.76 (0.35, 1.63)
4ACPS stage:

A (ref) 169 1.00 3 1.00 12 1.00 169 1.00

B 471 0.67(0.46,0.98) |20 | 43.60(0.38,49.56) | 130 | 1.60(0.16,16.54) | 471 0.65 (0.45, 0.95)
4€ 252 0.69 (0.46,1.06) |21 |24.12(0.22,26.91) | 409 | 1.76(0.19, 16.48) | 252 0.66 (0.43, 1.00)
4B 180 0.54(0.33,0.86) |39 |4.39(0.07,27.89) |320 |0.24(0.03,217) |180 0.44 (0.27, 0.72)
40UK) (26) (0.64(0.26,1.57)) | 3) | NA (27) | (0.41(0.04,4.48)) | (26) (0.58 (0.23, 1.43))
‘}%rade:

el diff. (ref.) | 38 1.00 5 1.00 18 1.00 38 1.00

Mod diff. 770 0.85(0.43,1.68) |53 |1.49(0.11,19.97) |581 | 058(0.07,4.81) | 770 0.82 (0.41, 1.62)
sBoorly/undiff. | 209 057(0.27,1.21) |19 |1.11(0.06,21.24) | 213 | 0.46(0.053.89) | 209 0.54 (0.26, 1.15)
58UK) (81) (1.87(0.82,4.26)) | 9) | NA (86) | (0.13(0.02,1.11)) | (81) (1.62 (0.71, 3.69))
Sthiagnosis year:

22000 - 2005 541 1.00 52 | 1.00 451 | 1.00 541 1.00

22006 - 2010 557 1.41(1.09,1.83) |34 [0.21(0.03,1.64) |447 |[159(1.02,248) |557 1.39 (1.07, 2.88)
sgDerived from multivariate logistic regression (see “Methods”)

59

RO — Relative odds; CLs — confidence limits; ref. — reference; NA — not applicable; ACPS- Australian Clinico-
Pathological Staging; UK — unknown; diff — differentiated; undiff. - undifferentiated.
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Table S2: Relative odds (95% CLs) of treatment for colon cancer starting >60 days of diagnosis by treatment type,

; stage, and socio-demographic factors: South Australian major public hospitals, 2000-2010 diagnoses™

3

g Surgery Radiotherapy Chemotherapy gr;)éstgena;;r)nent (surgical
6

7 n=1098 | RO (95% CLs) n=86 | RO (95% CL5) n=898 | RO (95% CLs) n=1098 | RO (95% CLs)
8Age at

odiagnosis

1€years):

1450 (ref.) 53 1.00 13 1.00 109 1.00 53 1.00

180 - 59 116 1.34(0.51,351) |14 |0.06(0.00,1.37) | 176 | 0.94(0.57, 1.55) 116 0.75 (0.25, 2.21)
160 - 69 226 1.28(0.51,3.20) |20 [0.17(0.01,3.57) |273 | 1.16(0.73,1.84) 226 1.10 (0.41, 2.93)
[0-79 396 1.10 (0.45,2.66) |28 | 0.35(0.02,7.07) | 292 1.26 (0.80, 2.01) 396 0.99 (0.38, 2.53)
180+ 307 1.00 (0.40,2.47) |11 |0.30(0.01,7.36) |48 1.60 (0.78, 3.29) 307 1.01 (0.38, 2.65)
13ex:

1®ale (ref.) 562 1.00 56 1.00 491 1.00 562 1.00

1Remale 536 0.83(0.57,1.20) |30 |1.01(0.23,4.35) |407 | 0.84(0.64,1.14) 536 0.94 (0.62, 1.41)
fgocioeconomic:

“Low (ref.) 336 1.00 25 | 100 287 | 1.00 336 1.00

2bow-med 273 1.58(0.93,2.71) |19 | 0.40(0.06,251) |229 | 0.75(0.51,1.10) 273 1.65 (0.92, 2.98)
2Mled-high 224 1.14 (0.68,1.94) |20 | 1.78(0.26,12.39) | 185 | 0.86 (0.58, 1.28) 224 1.14 (0.64, 2.04)
2Bligh 265 1.19 (0.67,2.10) | 22 1.04 (0.15, 7.27) 197 1.18 (0.78, 1.77) 265 1.41 (0.75, 2.63)
fgccessibility:

“Eligh (ref.) 899 1.00 66 | 1.00 716 | 1.00 899 1.00

>¥ted-high 141 0.54(0.20,1.42) |9 8.99 (0.24, 331.28) | 127 1.57 (0.75, 3.30) 141 0.45 (0.16, 1.25)
3Boor 58 0.65(0.21,1.97) |11 | 3.90(0.11, 141.05) | 55 0.83(0.36,1.93) | 58 0.41 (0.12, 1.44)
3l ocal Health

3Rietwork:

33

sporthern metro |45 | 4 g9 12 | 100 141 | 1.00 149 | 1.00

aer)

3gentral metro | 421 056 (0.32,0.98) |33 |0.16(0.01,1.98) |291 |091(0.58 1.43) |421 0.44 (0.24, 0.79)
3%outhern metro | 281 0.46 (0.25,0.87) |16 | 0.17(0.01,2.26) |[252 | 0.96 (0.61, 1.52) 281 0.29 (0.14, 0.58)
38ountry South | 88 0.87(0.36,2.14) |10 | 0.08(0.00,2.02) | 83 0.93 (0.43, 2.01) 88 0.87 (0.34, 2.21)
€ountry North | 157 1.04(0.38,2.90) |15 | 0.03(0.00,1.61) |131 |0.74(0.33,1.76) | 157 1.23 (0.43, 3.57)
ZéCPS stage:

4A (ref.) 169 1.00 3 1.00 12 1.00 169 1.00

4B 471 1.02(0.54,1.91) |20 |0.79(0.03,23.99) |130 | 0.43(0.10,1.74) 471 0.80 (0.42, 1.53)
46 252 2.34(1.25,4.40) |21 | 0.57(0.02,18.97) |409 | 0.29(0.07,1.15) 252 1.54 (0.80, 2.96)
‘D 180 2.25(1.16,4.35) |39 | 0.94(0.03,26.42) |320 | 0.26(0.07,1.03) 180 1.49 (0.74, 2.98)
Z@JK) (26) (1.65(0.51,5.33)) | (3) | NA (27) | (0.67(0.14,3.26)) | (26) 1.35 (0.38, 4.76))
séorade:

a9Vell diff. (ref.) | 38 1.00 5 1.00 18 1.00 38 1.00

5Mod diff. 770 0.85(0.31,2.29) |53 |229(0.31,16.79) |581 | 0.97(0.35,2.67) 770 0.71 (0.26, 1.92)
Spoorly/undiff. | 209 0.60(0.20,1.78) |19 | 1.11(0.12,10.68) | 213 | 0.94(0.33, 2.65) 209 0.52 (0.17, 1.58)
;(;UK) (81) (1.84 (0.60,5.62)) | (9) | NA (86) | (0.40(0.13,1.20)) | (81) (1.24 (0.39, 3.93))
clpiagnosis year:

52000 - 2005 541 1.00 52 1.00 451 1.00 541 1.00

58006 - 2010 557 1.26 (0.87,1.82) |34 [0.31(0.08,1.25) | 447 | 1.96 (1.48, 2.59) 557 1.29 (0.86, 1.94)
5*Derived from multivariate logistic regression (see “Methods”)

58

59 RO — Relative odds; CLs — confidence limits; ref. — reference; NA — not applicable; ACPS- Australian Clinico-
60  Pathological Staging; UK — unknown; diff — differentiated; undiff. - undifferentiated.
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Table S3: Relative odds (95% CLs) of treatment for rectal cancer starting >30 days of diagnosis by treatment type,

Y *Derived from multivariate logistic regression (see “Methods™)

; stage, and socioeconomic factors: South Australian major public hospitals, 2000-2010 diagnoses*

3

;1 Surgery Radiotherapy Chemotherapy (suglilcge:;sr::rgzly)
6 n=577 | RO (95% CLs) | n=530 | RO (95% CLs) | n=658 | RO (95% CLs) | n=577 | RO (95% CLs)
7| Age at

8| diagnosis

9| (years):

: f <50 (ref.) 38 1.00 66 1.00 80 1.00 38 1.00

1p50 - 59 94 0.71(0.31,1.62) | 104 |1.30(0.62,271) | 146 | 1.73(0.86,3.48) 94 1.03 (0.46, 2.29)
1860 - 69 162 | 0.57(0.26,1.24) | 168 | 1.41(0.71,279) | 225 | 1.57(0.83,2.99) 162 | 0.78(0.37, 1.66)
: f70 -79 174 | 0.44(0.20,095) | 147 |1.35(0.67,271) | 177 | 1.79(0.90,3.54) 174 | 0.83(0.40, 1.76)
1k 80+ 109 | 0.38(0.17,0.85) | 45 1.40 (0.52,3.77) | 30 2.01 (0.58,6.97) 109 | 0.70(0.32, 1.55)
1y Sex:

18 Male (ref.) 331 | 1.00 344 | 1.00 419 1.00 331 | 1.00

; Female 246 | 0.74(0.52,1.07) | 186 | 0.68(0.43,1.07) |239 | 0.94(0.61,1.45) 246 | 0.79(0.55, 1.14)
211 Socioeconomic:

22 Low (ref.) 208 | 1.00 181 | 1.00 220 | 1.00 208 | 1.00

;‘ Low-med 115 | 0.86(0.50,1.45) | 118 | 0.80(0.42,1.51) | 145 | 1.13(0.62,2.07) 115 | 0.81(0.48, 1.37)
25 Med-high 121 | 0.72(0.44,1.19) | 108 | 0.50(0.26,0.94) | 135 | 0.78(0.43,1.42) 121 | 0.63(0.38, 1.03)
26 High 133 | 1.06(0.64,1.77) | 123 | 0.88(0.451.70) | 158 | 1.00 (0.55,1.83) 133 | 1.03(0.62, 1.72)
;JAccessibility:

> High (ref.) 454 | 1.00 409 | 1.00 507 | 1.00 454 | 1.00

3p Med-high 87 0.74 (0.29,1.88) | 85 1.49 (0.50,4.44) | 101 | 1.00 (0.30,3.36) 87 1.27 (0.49, 3.26)
3] Poor 36 1.00 (0.36,2.76) | 36 1.25 (0.37,4.20) | 50 0.88 (0.25,3.05) 36 1.58 (0.58, 4.33)
g; Local Health

34Network:

3pNorthemmetro | g5 | 4 o 94 | 1.00 107 | 1.00 93 |1.00

36 (ref.)

3y Central metro 197 | 055(0.31,097) | 169 | 0.86(0.44,1.70) | 204 | 1.19(0.64,2.23) 197 | 0.61(0.35, 1.06)
3BSouthern metro | 136 | 0.40(0.22,0.73) | 118 | 061(0.30,1.23) | 174 | 0.89(0.47,1.69) |136 | 0.44(0.24,0.80)
2 Country South | 67 0.89 (0.37,2.10) | 64 0.45(0.17,1.25) | 76 1.99 (0.62,6.41) 67 0.70 (0.30, 1.63)
4f Country North | 84 0.67 (0.24,1.89) | 85 1.48 (0.445.02) | 97 2.61 (0.73,9.25) 84 0.57 (0.20, 1.62)
42 ACPS stage:

j’ A (ref) 111 | 1.00 47 | 1.00 35 | 1.00 111 | 1.00

45B 183 | 1.31(0.79,2.18) | 127 | 0.90(0.39,2.06) | 119 | 1.35(0.57,3.21) 183 | 1.18(0.71, 1.95)
46C 160 | 1.65(0.98,2.79) | 210 | 1.39(0.63,3.10) | 287 | 3.81(1.64,8.86) 160 | 1.43(0.85, 2.40)
j D 99 0.83(0.46,1.51) | 123 |0.67(0.30,151) | 196 | 1.30(0.58,2.95) 99 0.79 (0.43, 1.44)
b (UK) 24 (0.76 (0.28,2.06)) | 23 (0.74 (0.23,2.39)) | 21 (1.72 (0.44,6.71)) | 24 (0.83 (0.30,2.28))
50 Grade:

>l well diff. (ref.) | 20 1.00 20 1.00 19 1.00 20 1.00

g‘ Mod diff. 442 1 0.60(0.21,1.68) | 376 | 1.59(0.57,4.44) | 473 | 1.43(0.43,4.70) 442 | 0.78(0.29, 2.08)
s Poorly/undiff. | 76 0.52(0.17,1.61) | 80 2.63(0.81,852) | 96 2.14 (0.57,8.10) 76 0.71 (0.24, 2.08)
5P (UK) 39 (1.38 (0.39,4.91)) | 54 (1.31(0.40,4.29)) | 70 (0.72 (0.20,2.63)) | 39 (1.57 (0.47,5.27))
gDDiagnosis year:

582000 - 2005 328 | 1.00 283 | 1.00 331 | 1.00 328 | 1.00

5P 2006 - 2010 249 | 2.86(1.98,4.12) | 247 | 1.76(1.12,2.76) | 327 | 1.34(0.88,2.04) 249 | 3.09 (2.15, 4.43)
6

RO — Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —
unknown; diff — differentiated; undiff. - undifferentiated.
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1
2 Table S4: Relative odds (95% CLs) of treatment for rectal cancer starting >60 days of diagnosis by treatment type,
3 stage, and socio-demographic factors: South Australian major public hospitals, 2000-2010 diagnoses™
4
;) Surgery Radiotherapy Chemotherapy (suglil:;rlecaat:;sgzly)
i n=577 | RO (95% CLs) | n=530 | RO (95% CL5) n=658 | RO (95% CLs) n=577 | RO (95% CLs)
gAgeat
] Odlagn03|s
(years):
;<50 (ref.) 38 1.00 66 1.00 80 1.00 38 1.00
$0-59 94 0.53(0.23, 1.19) 104 2.41(1.12,5.17) 146 2.45 (1.26, 4.74) 94 1.28 (0.42, 3.93)
60 - 69 162 | 0.49(0.23,1.05) | 168 3.28 (1.60, 6.71) 225 3.46 (1.85, 6.49) 162 1.17 (0.40, 3.38)
570 - 79 174 0.25(0.12, 0.55) 147 2.69 (1.30, 5.56) 177 3.47 (1.82, 6.60) 174 1.21 (0.42, 3.48)
%o+ 109 | 0.26(0.11,0.59) | 45 3.05 (1.24, 7.51) 30 3.95(1.54,10.17) | 109 1.62 (0.55, 4.80)
;Sex:
Q\Aale (ref) 331 1.00 344 1.00 419 1.00 331 1.00
20Female 246 | 0.77(0.52,1.13) | 186 | 0.91(0.61, 1.36) 239 1.04 (0.73, 1.46) 246 | 0.89 (0.56, 1.42)
21Socioeconomic:
22 ow (ref.) 208 1.00 181 1.00 220 1.00 208 1.00
3 ow-med 115 1.29(0.73,2.27) | 118 1.11 (0.65, 1.92) 145 0.61 (0.38, 0.98) 115 1.05 (0.53, 2.02)
7 Med-high 121 1.04 (0.61, 1.78) | 108 0.95 (0.55, 1.62) 135 0.94 (0.59, 1.50) 121 1.25 (0.67, 2.33)
SHigh 133 1.03(0.60, 1.77) | 123 1.28 (0.74, 2.22) 158 0.71 (0.44, 1.14) 133 | 0.81(0.41, 1.58)
27Accessibility:
28High (ref.) 454 | 1.00 409 1.00 507 1.00 454 | 1.00
7Med-high 87 0.26 (0.09,0.73) | 85 1.12 (0.41, 3.01) 101 | 0.98(0.42, 2.25) 87 0.49 (0.13, 1.86)
1 Poor 36 0.30 (0.10, 0.89) | 36 1.53 (0.55, 4.31) 50 1.08 (0.45, 2.62) 36 0.83 (0.22, 2.67)
ﬂ_ocal Health
3Network:
;?(\:gfr_t)hem Meo | 93| 1.00 94 | 100 107 | 1.00 93 | 1.00

Fentral metro | 197 | 053(0.30,095) | 169 | 0.88(0.50,1.55) | 204 | 1.70(1.00,2.89) | 197 |0.71(0.36, 1.38)
1.Southernmetro | 136 | 0.49(0.26,091) | 118 |[055(0.30,1.03) | 174 |0.84(0.48,144) |136 | 0.63(0.30, 1.30)
1Lountry South | 67 0.69(0.29, 1.61) | 64 045(0.18,1.14) | 76 136 (0.59, 3.17) | 67 0.71 (0.25, 2.05)
acCountry North | 84 1.25(0.42,3.74) | 85 0.70(0.24,2.01) | 97 1.10 (0.44,2.72) | 84 0.67 (0.17, 2.71)

41ACPS stage:
49A (ref.) 111 | 1.00 47 1.00 35 1.00 111 | 1.00

B 183 | 1.46(0.82,2.58) | 127 | 1.26(0.59, 2.67) 119 | 1.64(0.69, 3.91) 183 | 1.04(0.53, 2.02)
Jie 160 | 2.30(1.30,4.05) | 210 | 1.76(0.86, 3.58) 287 | 2.70(1.19, 6.12) 160 | 1.15(0.60, 2.24)
4 99 1.34(0.69, 1.61) | 123 | 1.25(0.59, 2.67) 196 | 1.95(0.85, 4.51) 99 0.83 (0.37, 1.86)
47UK) 24 (1.65 (0.58, 4.67)) | 23 (0.35(0.09, 1.43)) | 21 (1.33(0.38,4.68)) | 24 (1.45 (0.46,4.58))
¥&Grade:
TAwell diff. (ref.) | 20 1.00 20 1.00 19 1.00 20 1.00
T:Mod diff. 442 10.30(0.11,0.82) | 376 | 1.25(0.45,3.44) 473 | 1.39(0.50, 3.88) 442 | 0.35(0.13, 0.95)
{-poorly/un-diff. | 76 0.26 (0.09, 0.79) | 80 1.70 (0.57,5.09) 96 1.51 (0.50, 4.52) 76 0.35 (0.11, 1.12)
53UK) 39 (0.64 (0.19, 2.18)) | 54 (0.88 (0.28,2.84)) | 70 (0.83(0.27, 2.59)) | 39 (0.76 (0.23,2.59))
3%Diagnosis year:
22000 - 2005 328 | 1.00 283 | 1.00 331 | 1.00 328 | 1.00
722006 - 2010 249 | 1.98(1.35,291) |247 | 1.02(0.70,1.50) 327 | 1.21(0.87, 1.69) 249 | 2.01(1.26,3.18)

gé *Derived from multivariate logistic regression (see “Methods”)

>9 RO - Relative odds; CLs — confidence limits; ref. — reference; ACPS- Australian Clinico-Pathological Staging; UK —
unknown; diff — differentiated; undiff. - undifferentiated.
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Reporting checklist for cohort study.
Based on the STROBE cohort guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cohort reporting guidelines, and cite them
as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for
reporting observational studies.

Page
Reporting Item Number
Title #1a Indicate the study’s design with a commonly used term in the 1
title or the abstract
Abstract #1b  Provide in the abstract an informative and balanced summary 2
of what was done and what was found
Background / #2 Explain the scientific background and rationale for the 3
rationale investigation being reported
Objectives #3 State specific objectives, including any prespecified 4
hypotheses
Study design #4 Present key elements of study design early in the paper 4
Setting #5 Describe the setting, locations, and relevant dates, including 4
periods of recruitment, exposure, follow-up, and data
collection
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Eligibility criteria

Variables

Data sources /
measurement

Bias
Study size

Quantitative
variables

Statistical
methods

Participants

BMJ Open

#6a  Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up.

#6b  For matched studies, give matching criteria and number of
exposed and unexposed

#7 Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if
applicable

#8 For each variable of interest give sources of data and details
of methods of assessment (measurement). Describe
comparability of assessment methods if there is more than
one group. Give information separately for for exposed and
unexposed groups if applicable.

#9 Describe any efforts to address potential sources of bias
#10 Explain how the study size was arrived at

#11  Explain how quantitative variables were handled in the
analyses. If applicable, describe which groupings were
chosen, and why

#12a Describe all statistical methods, including those used to
control for confounding

#12b Describe any methods used to examine subgroups and
interactions

#12c Explain how missing data were addressed
#12d If applicable, explain how loss to follow-up was addressed
#12e Describe any sensitivity analyses

#13a Report numbers of individuals at each stage of study—eg
numbers potentially eligible, examined for eligibility,
confirmed eligible, included in the study, completing follow-
up, and analysed. Give information separately for for
exposed and unexposed groups if applicable.

#13b Give reasons for non-participation at each stage

#13c Consider use of a flow diagram
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n/a

4,5

10, 12

4,5

4,5

4,5

n/a
4.5

tables 1-
5

n/a

n/a
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Descriptive data

Outcome data

Main results

Other analyses

Key results

Limitations

Interpretation

Generalisability

Funding

BMJ Open

#14a Give characteristics of study participants (eg demographic,
clinical, social) and information on exposures and potential
confounders. Give information separately for exposed and
unexposed groups if applicable.

#14b Indicate number of participants with missing data for each
variable of interest

#14c Summarise follow-up time (eg, average and total amount)

#15 Report numbers of outcome events or summary measures
over time. Give information separately for exposed and
unexposed groups if applicable.

#16a Give unadjusted estimates and, if applicable, confounder-
adjusted estimates and their precision (eg, 95% confidence
interval). Make clear which confounders were adjusted for
and why they were included

#16b Report category boundaries when continuous variables were
categorized

#16¢ If relevant, consider translating estimates of relative risk into
absolute risk for a meaningful time period

#17  Report other analyses done—e.g., analyses of subgroups
and interactions, and sensitivity analyses

#18 Summarise key results with reference to study objectives

#19  Discuss limitations of the study, taking into account sources
of potential bias or imprecision. Discuss both direction and
magnitude of any potential bias.

#20  Give a cautious overall interpretation considering objectives,
limitations, multiplicity of analyses, results from similar
studies, and other relevant evidence.

#21  Discuss the generalisability (external validity) of the study
results

#22  Give the source of funding and the role of the funders for the
present study and, if applicable, for the original study on
which the present article is based
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n/a

n/a

5-14

5-14

5-14

n/a

n/a

14-15

15

14-16

16

17
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The STROBE checklist is distributed under the terms of the Creative Commons Attribution License
CC-BY. This checklist was completed on 10. April 2019 using https://www.goodreports.org/, a tool
made by the EQUATOR Network in collaboration with Penelope.ai
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