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Summary (174 words)

This article investigates the influence of distance to health care and material deprivation on
cancer survival for patients diagnosed with a colorectal cancer between 1997 and 2004 in France and
England. This population-based study included all cases of colorectal cancer diagnosed between 1997
and 2004 in 3 cancer registries in France and 1 cancer registry in England (N=40 613).

After adjustment for material deprivation, travel times in England were no longer significantly
associated with survival. In France patients living between 20 and 90 minutes from the nearest

cancer unit tended to have a poorer survival, although this was not statistically significant.

In England, the better prognosis observed for remote patients can be explained by associations
with material deprivation; distance to health services alone did not affect survival whilst material
deprivation level had a major influence, with lower survival for patients living in deprived areas.
Increases in travel times to health services in France were associated with poorer survival rates. The
pattern of this influence seems to follow an inverse U distribution, i.e. maximal for average travel

times.



Introduction

Colorectal cancer survival differs notably between France and England. The EUROCARE 4 study
estimated the age-adjusted 5-year survival at 51.8% in England and 59.9% in France for patients
diagnosed with a colorectal cancer in 2000-02 (Verdecchia et al., 2007). The reasons behind lower
survival in England are not well known, but potential explanations include the higher number of
deaths in older patients, higher co-morbidity prevalences and differences in management (Dejardin
et al., 2013).

Large inequalities in cancer survival have been consistently identified in relation to socio-
economic deprivation in both France (Dejardin et al., 2006) and England (Coleman et al., 2004;
Woods, Rachet, & Coleman, 2006). Indeed it has been estimated that a reduction in social
inequalities in cancer survival in England could prevent more than 7,000 cancer deaths in England
annually (Ellis, Coleman, & Rachet, 2012). Although later stage at diagnosis amongst more deprived
patients in both countries may represent one potentially attractive explanation for the disparities
observed, the observed deprivation gap in survival may also be associated with drivers such as sub-
optimal treatment provision, patient lifestyles, and other factors associated with the provision of
health care services (Woods et al., 2006).

In response to research evidence indicating a relationship between material deprivation and
cancer survival, considerable efforts have been made to tackle deprivation related inequalities in
survival (Mackenbach, Bakker, & European Network Interventions, 2003).

For example, National cancer plans, the first of which was published in 2000 in England and 2002
in France, include some specific components relating to material deprivation and cancer control and
prevention efforts. These include multidisciplinary team meetings for all patients, efforts to ensure
early detection in all population groups, funds for research interventions dedicated to tackle social
disparities in France around use of patient navigator programmes, and efforts for early detection,

screening and optimal treatment in England such as actions to encourage smoking cessation in



deprived areas, to encourage walking and cycling, particularly in deprived areas, and funding
opportunities to develop palliative care for socially deprived groups.

Geographical inequalities are known to vary according to the type of health care organization.
For example, in Scotland, a longer distance to hospital was associated with a higher probability of
being diagnosed with colorectal cancer at time of death (Campbell et al.,, 2000) but was not
significantly associated with survival in either Scotland or the North of England (Jones et al., 2008b).
Yet research in others settings has shown strong associations with survival, including studies from
France (Dejardin et al., 2008), the United-States (US) (Henry, Niu, & Boscoe, 2009; L. Huang, Pickle,
Stinchcomb, & Feuer, 2007) and Australia (Baade, Dasgupta, Aitken, & Turrell, 2011).

The putative mechanisms of how geographical factors impact cancer survival are complex and
multi-dimensional (Meilleur et al., 2013). One potential explanation is the effect of travel times on
patients’ likelihood to seek care, and the consequent impact of this on stage at diagnosis. However,
this relationship is unclear, since some publications report an association (Campbell et al., 2001; B.
Huang, Dignan, Han, & Johnson, 2009) whilst others do not (Haynes, Pearce, & Barnett, 2008; Henry
et al., 2013; Koka, Potti, Fraiman, Hanekom, & Hanley, 2002). Some publications have also reported
that patients living far from treatments centres receive sub-optimal treatments (Crawford et al.,,
2009; Dejardin et al., 2008), although such findings are not universal (Campbell et al., 2002; Jones et
al., 2008a). Another potential factor is specific to the French health care system, which is based on
patients being able to choose freely the hospital they wish to go to. Whilst this means that all
patients theoretically have access to specialized care, free hospital choice combined with high
preference for proximity (Bouche, Migeot, Mathoulin-Pelissier, Salamon, & Ingrand, 2008) could
mean that some patients miss out on the best possible treatment.

Population-based cancer registries offer an attractive way to investigate the effect of
geographical differences in access to health care on cancer outcomes. Since the influence of such

geographical inequalities may be partially mediated by the stage at diagnosis, it is crucial to control



for stage at diagnosis. Population-based cancer registries also ensure the completeness of cases in
the study areas.

The aim of this article was to investigate the influence of distance to health care and material
deprivation on cancer survival for patients diagnosed with a colorectal cancer between 1997 and

2004 in France and England.



Materials & methods

Population

. This study included all cases of colorectal cancer (C18.0 to C20.9) (ICDO-3) (Fritz et al., 2000)
diagnosed between 1997 and 2004 (follow-up to 31/12/2007) in 3 cancer registries in France
(Calvados, Cote d’Or and Saone et Loire, 3% the whole national population) and 1 cancer registry in
England (Northern and Yorkshire Region), which covers 13.3% of England (N=40613) (Table 1).
Patients with secondary cancer and patients under 15 years old were excluded. The methods of this

study have been previously published elsewhere (Dejardin et al., 2013)

Variables

Age, sex and cancer site (ICDO-3) (Fritz et al., 2000) were collected by the cancer registries.
Survival time was defined as difference between and date of diagnosis and date of last contact for
vital status. Only 2.38% of patients were lost to follow-up in France (end of follow-up 31/1/2008),
with none lost in England. The number of zero-day survival patients was 18 in France and 946 in
England (included in survival analysis with 1 day survival). Stage was coded using Duke’s
classification: Duke’s A: Limited to mucosa; Duke’s B: Penetrating through muscularis propria; Duke’s
C: lymph nodes involved; “Duke’s D”: a least one metastasis.

Cancer registry records were integrated with geographical measures of population material
deprivation based on the location of patients at time of diagnosis. The geographical units used were
Lower Super Output Areas (LSOA) in England (min population 296/max population 14689; mean

population 1620; http://www.ons.gov.uk/ ) and “1l6t Regroupé pour I'Information Statistique” (IRIS)

units in France (min population 0'/max population 9618; mean population 2000;

http://www.insee.fr/fr/methodes).

To examine the association between survival and area deprivation, the Townsend index of

material deprivation was computed for each IRIS in France and each LSOA in England. The Townsend

! Six communes (=IRIS) were designated as “dead for France” during the WW1.
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index scores are generated from census based measures of unemployment (as a percentage of those
aged 16 and over who are economically active); non-car ownership (as a percentage of all
households); non-home ownership (as a percentage of all households); and household overcrowding.
To assist with comparison across the two countries, this index was analysed by using categories

based on national quintiles.

Three different measures of travel-times were used. These were travel time between the
residential location of patients at time of diagnosis and the nearest cancer centre, the nearest
hospital, and the nearest radiotherapy unit. These travel times were estimated using a Geographical
Information System (ArcGIS in England and MAPINFO for France) combined with a road-map
database (Multinet TéléAtlas for France and Ordnance Survey Meridian data in England). Travel
speeds, computed in minutes, were estimated according to legal speeds for the different road

classes.

Travel times to the nearest hospital include only those hospitals that had a colorectal cancer
team. These were selected as they have previously been investigated in international publications
and should be considered as measure of potential access to health care (Campbell et al., 2000;
Dejardin et al., 2008; Jones et al., 2008b). For the purposes of analysis, travel time was categorized
based on 5 categories (0-5; 6-20; 21-40; 41-90; +91 for travel time to the nearest cancer centre and
travel time to the nearest radiotherapy unit and 0-5; 6-10;11-15;16-40;+41 for travel time to the
nearest hospital). Categories were defined by using knots (four knots) of restricted cubic splines

(mkspline and xblc stata command).

Statistical analysis

To examine associations between material deprivation, access and cancer survival in the two
countries, multivariate excess hazard models based on a generalized linear model with Poisson error
(Dickman, Sloggett, Hills, & Hakulinen, 2004) were used. Such models estimate the excess hazard of
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death experienced by the cancer patients, i.e. the mortality hazard in excess to the mortality hazard
observed in the general population with similar characteristics ('background or expected hazard').
Background hazard of death is provided by life tables. Causes of death are not available in French or
English registries. In the absence of this information, cancer survival is commonly estimated by a
relative survival approach that removes from the observed all-cause mortality the expected
‘background’ mortality. Background mortality was provided by life tables stratified according to age,
sex, year of diagnosis and administrative area. This method is preferable to one based on actual
cause of death as a recent publication shows that specific survival is a biased estimator of net survival
due to the process of censoring of information(Danieli, Remontet, Bossard, Roche, & Belot, 2012).
Since material deprivation-specific life tables were not available in France, the life tables used in this
study were stratified on age, sex, year of diagnosis, area of residence (Administrative D epartment in
France and Government Office Region in England). General mortality life table are not available at a
smallest geographical level. Excess Hazard Ratios (EHR) are interpreted as the relative risk of death
from cancer associated with a given factor. Time since diagnosis was split as follows: 0-3 months; 3-6
months; 6 months-1 year; 1-2 years; 2-3 years; 3-4 years; 4-5 years. Interactions were tested using a
likelihood ratio test. All analyses were computed by using STATA 12.1 (StataCorp. 2011. Stata:
Release 12. Statistical Software. College Station, TX: StataCorp LP) software using a publicly available

procedure (Estimating and modelling relative survival, available at http://www.pauldickman.com/).

To investigate the influence of remoteness and material deprivation on colorectal cancer
survival in France and England, the multivariate excess hazard model included both countries with
interactions ( material deprivation and countries; travel times and countries) (results not presented).
For multivariate analysis, travel times were modelled as being mutually exclusive, whereby only one
of the selected measures of remoteness was included in each model. Tests for linear-trend across
categories were estimated by modelling including the ordered variable as continuous.

Unknown cases of variables containing missing values presented in table 1 (stage at diagnosis,

cancer localization, Townsend deprivation index and travel times), were imputed using multiple


http://www.pauldickman.com/

imputations by chained equations (Little & Rubin, 2002). The imputation model included all variables
used in the analytical models (survival time, vital status, age, sex, topography, stage, year of
diagnosis, material deprivation and travel times), as has been recommended (Nur, Shack, Rachet,
Carpenter, & Coleman, 2010). The imputation model was stratified according to country as the
missingness mechanism might differ. Iterations were conducted to create 20 completed datasets,
and the estimates were combined according to the Rubin rules (Rubin, 1987). Multiple imputation
models were conducted by using conjointly the STATA 12.1 module for imputation (StataCorp. 2011.
Stata: Release 12. Statistical Software. College Station, TX: StataCorp LP) and the user-written Stata
command ice (Royston, 2009). Since there was a large number of missing values for stage, we also
reported results by using complete case analysis, as recommended by guidelines on missing data in
epidemiological and clinical research (Sterne et al., 2009). In this framework, restricted cubic splines
were used to investigate the influence of travel times to the nearest cancer centre on excess hazard

ratio.



Results

The travel time to the nearest cancer centre was significantly greater in France than in England
(Figure 1), with a mean of 49.57 minutes (95% Cl 48.80 - 50.34 minutes) in France compared to 32.87

minutes (32.57 - 33.17 minutes) in England (online S1).

Survival analysis

There was a significant interaction between country of residence and material deprivation
(p<0.004) and between country of residence and travel time to the nearest cancer centre (p=0.007)
(results not presented). Therefore, subsequent results were stratified according to country.

Interactions between material deprivation and time since diagnosis were not statistically significant.

Figure 1: Distribution of travel time to nearest cancer unit according to material deprivation quintile

in France and England
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Influence of material deprivation and travel time on survival for patients diagnosed in England

Townsend index scores were significantly associated with survival (p<0.001), whereby patients
living in less deprived areas had better survival than those living in underprivileged areas. Compared
to material deprivation 1 (least deprived), unadjusted EHR increased from 1.13 (1.06-1.21) for
material deprivation 2 up to 1.55 (1.46-1.66) for material deprivation 5 (most deprived) (Figure 2,
model 1). In unadjusted analyses, travel times were significantly associated with survival, whereby
patients living further from health care resources had a better survival than those living closer
(respectively, EHR= 0.86 (0.76-0.96); 0.86 (0.77-0.97); 0.83 (0.73-0.94) and 0.81 (0.70-0.90) for

categories 2; 3; 4 and 5 compared to category 1) (Figure 2, model 1).

Figure2: Effect of travel times and material deprivation on colorectal cancer survival for patients

diagnosed between 1997 and 2004 in England.
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After adjustment for material deprivation, travel times were no longer significantly associated

with survival, and patients living further from health care resources had a comparable survival to
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those living closer (Figure 2, model 2). Successive adjustment for age, year of diagnosis, sex and
cancer localisation did not affect the association between material deprivation and geographical
variables and survival (Figure 2, model 3). After taking into account stage at diagnosis, the influence
of the Townsend index decreased but was still highly significant (p-trend <0.001), whilst travel times
remained not significantly associated with excess hazard of death (Table 2). Other travel times were

not associated with survival (Figure 3).

Influence of material deprivation and travel time on survival for patients diagnosed in France

Material deprivation index scores were significantly associated with survival (p<0.001), whereby
patients living in the less deprived areas had a better survival than those living in the most
disadvantaged areas (EHR=1.19 (1.05-1.34) for quintile 5 compared to quintile 1) (Figure 3, model 1).
In the unadjusted analysis, travel time to the nearest cancer unit was not significantly associated with

survival (Figure 3, model 1).
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Figure3: Effect of travel times and material deprivation on colorectal cancer survival for patients

diagnosed between 1997 and 2004 in France.
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After adjustment for material deprivation, travel time to the nearest cancer unit remained not
significantly associated with survival. Nonetheless, even though the association was not statistically
significant, patients living between 20 and 90 minutes from the nearest cancer unit tended to have a
poorer survival (Figure2, model 2). Patients living further from health care resources had a worse
survival than those living closer (Table2, model 2). After adjustment for age, sex, year of diagnosis
and localisation, the association remained unchanged (Figure 3, model 3). After further adjustment
for stage at diagnosis, material deprivation was no longer significantly associated with survival,
although the strength of the association with travel times to health care resources decreased (Table
2). With similar adjustment, survival was poorer for patients living between 5 and 40 minutes travel
time from the nearest hospital and for patients with longer travel times to the nearest radiotherapy

centre (Figure 4).
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Figure 4: Effect of travel times on colorectal cancer survival according to country of residence after

adjustment on age, sex, year of diagnosis, topography, stage and material deprivation.
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Complete case analysis results

For the complete case analysis, all associations between socioeconomic and geographical
variables and survival or stage at diagnosis were consistent with those previously highlighted with
multiple imputations. Moreover, travel time to the nearest cancer centre was associated with
survival, following an inverse U distribution (Figure 5). In light of this inverse U distribution, we
investigated the characteristic of these middle travel time patients. Such patients were comparable
to the rest of the sample in terms of age, sex, year of diagnosis and stage at diagnosis (results not

presented).
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Figure 5: Effect of travel-times to nearest reference care centre on Excess hazard ratio by country
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Discussion

Our study shows that the survival of individuals with colorectal cancer differs according to both
material deprivation and distance from healthcare services, but the effects were not the same in
England and France. In England, the better prognosis observed for remote patients can be explained
by a correlation with material deprivation; distance to health services alone did not affect survival
whilst material deprivation level had a major influence, with lower survival for patients living in
deprived areas. Even though the finding was not statistically significant, increases in travel times to
health services in France were found to be associated with reductions in survival rates. The pattern

of this influence seems to follow an inverse U distribution, i.e. maximal for average travel times.

In France, the influence of travel-time to nearest cancer reference care centre on the excess
hazard ratio is not linear but rather is represented by an inverse U curve with highest excess of
mortality for patients with average travel times. Comparison of available characteristics (age, sex,
stage of cancer at diagnosis) of such patients with the rest of the sample showed no clear
differences. We are thus not in position to explain this observation our study, although the observed
trend may be due to factors associated with differences in care such as types of treatment given, the
time between the different treatments, and place of treatment. Unfortunately the level of
information on treatment collected by the registries is not good enough to allow us to explore these

possibilities further in our study, and further work is needed.

Our results are in accordance with previous work on the influence of remoteness on French
patients. A geographical gap in survival was originally identified as early as 1992 in France (Launoy, Le
Coutour, Gignoux, Pottier, & Dugleux, 1992), whereby rural colorectal patients had a worse survival
than urban ones. Using road distance instead of a simple measure of rurality, this result was
subsequently confirmed for digestive cancers (Dejardin et al., 2008; Dejardin et al., 2006). Despite

these findings, we believe that the considerable computational demands of computing measures of
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distance or travel time in large population samples may explain the relative paucity of studies on this
topic. In the UK, findings on the influence of remoteness on survival notably differ according to
cancer localisations. After adjustment for stage and material deprivation, two studies reported an
association between distance to the nearest cancer centre and survival in prostate cancer, although
the relationship was not significant for stomach, ovary and colorectal cancers (Campbell et al., 2000;
Jones et al., 2008b). Results concerning the association between survival and distance to the nearest
cancer centre were not consistent across these two studies for lung and breast cancer. Nevertheless,
the same authors reported that remote colorectal cancer patients had a greater probability of being
diagnosed at death (DCO — Death Certificate Only) (Campbell et al., 2000; Jones, Haynes, Sauerzapf,
Crawford, & Forman, 2010). Since there is no DCO code in France, we were not in a position to
investigate this issue.

This study includes only a small percentage of each country (respectively 3% of the national
population of France and 13.3% of the national population of England). Concerning France, this study
required information on stage at diagnosis and treatment which is only available in specialized cancer
registries. The three specialized digestive cancer registries in France are located in Calvados, Cote
d’Or and Saone et Loire, these areas being mainly rural, with two having a reference cancer centre
(University hospital cancer care centre) in their regional capital. Nonetheless, colorectal cancer
survival at one and five years in these departments is close to that estimated for the national
population(Bossard et al., 2007). In England the study area was chosen to be representative of both
extreme urban and rural populations, although we recognize the small relative sample size in both
countries may limit the generalizability of these findings

Another limitation of this study is the lack of material deprivation-specific life tables in France.
Relative survival uses general population mortality rates to estimate the expected mortality, and the
lack of a material deprivation-specific life table does not allow the well-known difference in mortality
according to material deprivation quintiles to be accounted for (Grafféo, Jooste, & Giorgi, 2012).

Consequently, the material deprivation gap in survival is over-estimated. Since background mortality
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differs according to rural/urban status, the same problem (absence of life table stratified on
urban/rural status) occurs when estimating the influence of rural areas (and thus the influence of
travel times) on relative survival. The magnitude of this bias depends on the size and the direction of
inequalities in general mortality according to the variables of interest.

The geographical units used in this study were the LSOAs and IRIS areas, which were both
designed for analysing small areas. Since information on the socioeconomic status of individuals is
not available in cancer registries in France or in England, the use of this deprivation index is a
pragmatic solution. Indeed, it is commonly argued that using area-level data is a valid and useful
approach for circumventing the lack of individual information in medical files(Krieger, 1992).
Deprivation indices are also a pragmatic measure since they also capture contextual effects resulting
from a better social network or a better environment in least deprived areas, even if such effects
cannot be distinguished from compositional effects.

The variables we examined to measure health care accessibility refer to access to hospitals.
Contrary to previous studies, we were not in a position to investigate the influence of access to
primary care on survival. Since geographical accessibility to primary care could be more important
than access to secondary care in England (Jones et al., 2008b), this constitutes a limitation. In France,
patients need to be first seen by a general practitioner but only since 2006, i.e. after the years of
incidence of this study. Another limitation is that variables for health care accessibility only
concerned road distance by car. Unlike previous authors (Jones et al., 2008b), we were not in a
position to compute travel times by other services like bus or train. A final limitation is that these
analyses are cross-sectional in nature so we were unable to determine whether the associations we
detected were causal.

Our study confirms the well-known material deprivation gap in colorectal cancer survival in
England (Woods et al., 2006). Nonetheless, after adjustment for stage at diagnosis, the colorectal
cancer survival in France was not affected by material deprivation. This result is in the opposite

direction to that hypothesised by previous work conducted in the same French areas (Dejardin et al.,
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2008). However, previous work used the Carstairs Index for deprivation, was based on crude Cox
survival models, and did not take into account missing values. Overall, the material deprivation gap
for colorectal cancer survival seems to be modest in France and largely explained by stage at
diagnosis.

The centralization of cancer care in France to improve quality of care could be seen as a problem
for patients living far from reference care centres. The reasons for the observed disparities need to
be investigated in depth since spatial inequalities could represent a loss of opportunity for remote
patients. The better health outcomes in high volume surgery hospitals combined with the preference
of remote patients for proximity is an attractive explanation. In England, the situation is quite
different. Our study shows that the presence of better health amongst rural patients is largely

explained by differences in material deprivation.
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Table 1: Patients diagnosed with colorectal cancer in the ISSUE study between 1997-2004 (N=40 613).

Before imputation After imputation*
France England Total P- France England
values
N= 7891 N= 32722 N= 40613
Variables N %
Sex
Males 4342 55.02% 18176  55.55% 22518 55.45% 0.402
Females 3549 44.98% 14546  44.45% 18095 44.55%
Age (years)
<61 1513 19.17% 5865 17.92% 7378 18.17% 0.001
61-69 1599 20.26% 7200 22.00% 8799 21.67%
70-79 2246 28.46% 9418 28.78% 11664 28.72%
>=79 2533 32.10% 10239 31.29% 12772 31.45%
Tumour Site
right colon 2529 32.05% 8881  27.14% 11410 28.09% <0.001 32.56%  31.25%
left colon 2355 29.84% 7917  24.19% 10272 25.29% 30.27%  27.51%
recto-sigmoid junction 916 11.61% 3269 9.99% 4185 10.30% 11.80%  11.34%
rectum 2001 25.36% 9776  29.88% 11777 29.00% 25.35%  29.87%
Unknown colon cancer 90 1.14% 2879 8.80% 2969 7.31%
Dukes’ stage at
diagnosis
A 1366 17.31% 3724 11.38% 5090 12.53% <0.001 18.30%  13.97%
B 2261 28.65% 8567  26.18% 10828 26.66% 31.08%  30.73%
C 1726 21.87% 7686 < 23.49% 9412 23.17% 24.25%  29.06%
D 1930 24.46% 7234  22.11% 9164 22.56% 26.35%  27.09%
Unstaged 608 7.70% 5511 16.84% 6119 15.07%
Year of diagnosis
1997 947 12.00% 3782 1156% 4729 11.64% 0.007
1998 952 12.06% 4079 12.47% 5031 12.39%
1999 938 11.89% 4143  12.66% 5081 12.51%
2000 1006 12.75% 4185 12.79% 5191 12.78%
2001 945 11.98% 4069 12.44% 5014 12.35%
2002 951 12.05% 4191 12.81% 5142 12.66%
2003 1085 13.75% 4096 12.52% 5181 12.76%
2004 1067 13.52% 4177  12.77% 5244  12.91%
Townsend Deprivation index
Q1 1137 14.41% 6151 18.80% 7288 17.94% <0.001 14.65% 18.80%
Q2 1103 13.98% 6878 21.02% 7981 19.65% 14.02%  21.02%
Q3 1136 14.40% 6382 19.50% 7518 18.51% 14.45%  19.50%
Q4 2138 27.09% 6467 19.76% 8605 21.19% 27.19%  19.76%
Q5 (most deprived) 2347 29.74% 6844  20.92% 9191 22.63% 29.85%  20.92%
Unknown 30 0.38% 0 0.00% 30 0.07%
Travel times to nearest cancer centre (in min)
0-5 294 3.73% 750 2.29% 1044 2.57% <0.001 3.74% 2.47%
5-20 1826 23.14% 9067 27.71% 10893 26.82% 23.26%  29.88%
20-40 1319 16.72% 13389 40.92% 14708  36.22% 16.80%  44.33%
40-90 3407 43.18% 5669 17.32% 9076  22.35% 43.37%  18.74%
+90 1005 12.74% 1383 4.23% 2388 5.88% 12.80% 4.56%
Unknown 40 0.51% 2464 7.53% 2504 6.17%
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Travel times to nearest radiotherapy centre (in min)

0-5 905 11.47% 333 1.02% 1238 3.05% <0.001 11.52% 1.10%
5-20 2217 28.10% 6031 18.43% 8248  20.31% 28.22%  19.83%
20-40 1949 24.70% 13128 40.12% 15077 37.12% 24.82%  43.32%
40-90 2675 33.90% 10174 31.09% 12849  31.64% 34.08%  33.79%
+90 105 1.33% 592 1.81% 697 1.72% 1.33% 1.95%
Unknown 40 0.51% 2464 7.53% 2504 6.17%

Travel times to nearest hospital (in min)

0-5 2715 34.41% 2792 8.53% 5507  13.56% <0.001 34.58% 9.17%
5-10 1191 15.09% 7861 24.02% 9052  22.29% 15.16%  25.87%
10-15 988 12.52% 8740 26.71% 9728  23.95% 12.58%  28.84%
15-40 2648 33.56% 9752 29.80% 12400 30.53% 33.72%  32.39%
+40 309 3.92% 1113 3.40% 1422 3.50% 3.93% 3.70%
Unknown 40 0.51% 2464 7.53% 2504 6.17%

* crude numbers differ according imputations ** only for variables with missing data
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Table 2: Excess Hazard ratio of death for patients diagnosed with colorectal cancer between 1997

and 2004 in France of England

France England

EHR 95%Cl p-trend| EHR 95%Cl p-trend
Sex
Males 1,00 0,129 1,00 0,242
Females 0,95 0,88 1,02 1,03 0,99 1,07
Age
<61 1,000 <0,001 1,00 <0,001
61-69 1,18 1,05 1,33 1,17 1,11 1,24
70-79 1,51 1,34 1,69 1,49 1,41 1,57
>=79 2,49 2,23 2,79 2,39 2,26 2,52
Stage at diagnosis
I 1,00 <0,001 1,00 <0,001
I 3,20 2,35 4,36 2,43 2,08 2,84
1l 6,49 4,81 8,76 5,93 5,11 6,89
v 29,22 21,80 39,18 23,44 20,21 27,18
Topography
Right colon 1,00 <0,001 1,00 <0,001
Left Colon 0,92 0,83 1,01 0,90 0,85 0,94
Recto-sigmoide junction 0,85 0,75 0,97 0,85 0,80 0,91
Rectum 1,03 0,93 1,15 0,87 0,83 0,91
Year of diagnosis <0,001 <0,001

0,95 0,94 0,97 0,97 0,97 0,98

Townsend Deprivation Index
a1 1,00 0,060| 1,00
Q2 084 073 098 1,06 1,00 1,13
Q3 0,88 0,76 1,02 1,15 1,08 1,22
Q4 0,92 0,81 1,05 1,33 1,25 1,41
Q5 0,97 0,85 1,09 1,37 1,29 1,45
Travel time no nearest reference
care centre (in min)
0-5 1,00 0,002 1,00 0,075
5-20 0,87 0,70 1,08 0,95 0,84 1,06
20-40 1,04 0,84 1,29 1,00 0,89 1,13
40-90 1,06 0,86 1,30 1,00 0,89 1,14
+90 1,05 0,83 1,32 0,97 0,83 1,13
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Online S1: Descriptive statistics for travel time to health care for patients diagnosed with colorectal
cancer in England and in France between 1997 and 2004 according to deprivation index and stage at

diagnosis.

After imputation

Before imputation

Travel time to nearest
reference cancer centre (in
min)
Townsend deprivation Index
Qi1
Q2
Qa3
Q4
Q5
Dukes’ stage at diagnosis
A
B
C
D
Travel time to nearest
hospital (in min)
Townsend deprivation Index
Qi1
Q2
Q3
Q4
Q5
Dukes’ Stage at diagnosis
A
B
C

D
Travel time to radiotherapy
centre (in min)

Deprivation Index
Qi1
Q2
Qa3
Q4
Q5

Dukes’ stage at diagnosis
A

B
c
D

Mean

45.47
60.30
57.56
50.33
42.00

50.45
49.78
49.10
49.20

15.86
18.87
17.46
14.77

7.63

14.16
13.93
13.19
13.80

26.81
35.61
36.73
32.83
27.31

30.81
31.71
31.08
31.23

France
95%CI

<0.001

43.53 47.42
58.23 62.36
55.61 59.50
48.73 51.94
40.72 43.28
0.261

48.58 52.32
48.33 51.22
47.50 50.70
47.70 50.70

<0.001

15.20 16.53
18.12 19.62
16.66 18.26
14.24 15.30
7.27 7.99
0.21

13.51 14.82
13.42 14.45
12.64 13.73
13.26 14.34

0.001

25.61 28.00
3426 36.96
35.39 38.06
31.75 33.91
26.36 28.26
0.94

29.53 32.10
30.73 32.68
29.97 32.18
30.22 32.25

Mean

35.29
36.17
36.19
33.94
23.51

33.98
33.34
32.49
32.39

16.80
17.26
16.58
14.30
10.52

15.42
15.08
15.08
14.79

38.04
38.92
38.66
35.43
27.20

36.30
35.98
35.35
34.95

England
95%Cl

<0.001
34.60 35.98
35.48 36.86
35.52 36.86
33.22 34.65
23.00 24.03
0.001
33.05 3491
32.75 33.93
31.92 33.07
31.80 32.98
<0.001
16.52 17.08
16.96 17.56
16.23 16.93
14.00 14.59
10.36 10.67
0.009
15.02 15.81
14.83 15.33
14.83 15.33
14.54 15.04
<0.001
37.57 38.51
38.42 3941
38.16 39.16
34.95 35.90
26.81 27.59
<0.001
35.67 36.92
35.56 36.40
3494 35.77
34.54 35.37

Mean

45.34
60.40
57.96
50.45
42.19

50.62
49.73
49.05

49.1

15.84
18.85
17.50
14.81

7.54

14.16
13.91
13.16
13.81

26.66
35.72
36.76
32.74
27.46

30.83
31.77
31.00
31.16

France
95%Cl

<0.001
4337 4731
58.22 62.57
55.92 60.00
48.77 52.14
40.84 43,55
0.128
48.74 52.5
48.27 51.19
47.39 50.71
47.59 50.62
<0.001
15.18 16.51
18.09 19.62
16.67 18.33
14.26 15.36
7.17 7.92
0.119
13.51 14.81
13.40 14.43
12.59 13.72
13.27 14.35
0.001
25.47 27.85
34.29 37.14
35.37 38.15
31.62 33.85
26.45 28.46
0.71
29.54 32.12
30.78 32.76
29.88 32.11
30.15 32.16

Mean

34.72
36.21
35.77
33.62
23.44

33.59
33.10
32.14
32.13

16.74
17.26
16.38
14.21
10.49

15.36
15.00
15.03
14.71

38.24
39.17
38.66
35.33
27.30

36.26
35.94
35.28
34.96

England

95%Cl

33.99
35.45
35.01
32.79
22.84

32.69
32.52
31.54
31.51

16.45
16.93
15.98
13.87
10.32

14.96
14.75
14.78
14.46

37.72
38.61
38.10
34.80
26.85

35.61
35.52
34.85
34.52

<0.001
35.45
36.98
36.53
34.44
24.05
0.881
34.49
33.68
32.73
32.76

<0.001
17.02
17.60
16.77
14.55
10.65
0.277
15.76
15.26
15.28
14.97

<0.001
38.75
39.73
39.22
35.86
27.74
0.00
36.90
36.36
35.71
35.40
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