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Background: Patients living in rural communities experience difficulty accessing spe-
cialized medical care. Rural patients with cancer present with more advanced disease,
have reduced access to treatment and have poorer overall survival than urban patients.
This study’s aim was to evaluate outcomes of patients with gastric cancer living in rural
and remote areas versus urban and suburban communities in the context of an estab-
lished care corridor to a tertiary care centre.

Methods: All patients treated for gastric cancer at the McGill University Health Centre
during 2010-2018 were included. Travel, lodging and cancer care coordination were pro-
vided for patients from remote and rural areas and coordinated centrally by dedicated
nurse navigators servicing these regions. Statistics Canada’s remoteness index was used to
categorize patients into a rural and remote group and an urban and suburban group.

Results: A total of 274 patients were included. Compared with patients from urban and
suburban areas, patients from rural and remote areas were younger and their clinical
tumour stage was higher at presentation. The number of curative resections and pallia-
tive surgeries and rate of nonresection were comparable (p = 0.96). Overall, disease-free
and progression-free survival were comparable between the groups, and having locally
advanced cancer correlated with poorer survival (p < 0.001).

Conclusion: Although patients with gastric cancer from rural and remote areas had more
advanced disease at presentation, their treatment patterns and survival were comparable to
those of patients from urbanized areas in the context of a publicly funded care corridor to
a multidisciplinary specialist cancer centre. Equitable access to health care is necessary to
diminish any preexisting disparities among patients with gastric cancer.

Contexte : Les malades des communautés rurales ont de la difficulté a accéder a des
soins médicaux spécialisés. Les personnes cancéreuses des milieux ruraux ont une mala-
die plus avancée, un accés moindre au traitement et une moins bonne survie globale
comparativement aux malades des milieux urbains. Cette étude avait pour but de com-
parer les résultats chez les malades aux prises avec un cancer de I'estomac qui vivent en
région rurale ou éloignée et chez ceux qui vivent en ville ou en banlieue dans le contexte
d’un corridor de services dument affilié 4 un centre de soins tertiaires.

Meéthodes : Nous avons inclus tous les malades traités pour un cancer de ’estomac au
Centre universitaire de santé McGill de 2010 a 2018. Les déplacements, ’hébergement
et la coordination des traitements oncologiques étaient fournis aux patients de régions
rurales et éloignées, sous la coordination centrale d’un personnel infirmier pivot attitré
desservant ces régions. L’indice d’éloignement de Statistique Canada a servi a catégo-
riser les malades selon qu’ils appartenaient a un groupe de région rurale et éloignée ou a
un groupe de région urbanisée.

Résultats : En tout, 274 patients ont été inclus. Comparativement aux malades de la
ville ou de la banlieue, les malades des régions rurales et éloignées étaient plus jeunes, et
le stade clinique de leur tumeur était plus élevé au moment de consulter. Le nombre de
résections 2 visée curative, de chirurgies palliatives et le taux de non-résection étaient
comparables (p = 0,96). Globalement les groupes ont enregistré des taux comparables de
survie sans maladie et de survie sans progression, et les cancers localement avancés
étaient en corrélation avec une moins bonne survie (p < 0,001).

Conclusion : Méme si les malades aux prises avec un cancer de ’estomac provenant de
régions rurales et éloignées avaient une maladie plus avancée au moment de consulter,
leurs modalités thérapeutiques et leur survie ont été comparables a celles des malades de
régions urbanisés dans le contexte d’un corridor de services financés 2 méme les fonds
publics donnant acces a un centre d’oncologie multidisciplinaire. Un acces équitable aux
soins de santé est nécessaire pour réduire les disparités existantes entre les malades
atteints d’un cancer de estomac.
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pproximately 20% of North Americans (70 mil-

lion people) live in rural communities.!'"?

Among patients with cancer, residence in a
rural area has been correlated with more advanced dis-
ease stage at diagnosis and poorer overall survival than
residence in an urban area.*!! This relationship has
been demonstrated for many types of cancers world-
wide and for gastric cancer in China."

People residing in rural areas have limited access to
diagnostic and treatment services and increased travel
costs, which together represent substantial barriers to
early diagnosis, access to optimal cancer treatment and
compliance with prescribed treatment regimens.’*"* In
addition, many patients from rural areas choose not to
avail themselves of necessary health care services when
out-of-pocket costs are high.!¢ For patients with cancer in
particular, a lack of service coordination can lead to frag-
mented care, loss of patients to follow-up and failure to
access appropriate services.!*

To address the challenges experienced by rural
patients in accessing necessary health care services, the
provincial health care authority in the province of
Quebec, Canada, has established care corridors between
rural and urban areas to facilitate access to specialized
health care services.!"* Patients residing in remote areas
who require health care services not available close to
home are provided transportation to and from urban
areas, room and board during treatment and multi-
disciplinary support services as needed. For patients with
cancer, these services also include access to a dedicated
oncology nursing case manager to coordinate their care
across specialties and treatment sites.'*

As gastric cancer is relatively rare in Canada, multi-
disciplinary care is essentially available only in highly
urbanized centres. Although provincially funded transit
and lodging services have been offered to rural patients
with gastric cancer for nearly a decade, the impact of this
care model on the outcomes of these patients has not been
evaluated, to our knowledge. The goal of this study, there-
fore, was to examine the impact of a publicly funded corri-
dor of care on gastric cancer outcomes by comparing rural
and urban patients treated at a centralized referral centre.

METHODS
Study population

All patients who presented with gastric adenocarcinoma to
the Montreal General Hospital from January 2010 to
December 2018 were identified from a prospectively col-
lected database. Patients with Siewert III tumours were
included while patients with esophageal and Siewert I and
IT tumours were excluded. All patients were managed
according to the FLOT4 trial protocol with preoperative
taxane-based triplet chemotherapy or were enrolled in
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clinical systemic therapy trials as available. Demographic
and outcomes data were collected prospectively and veri-
fied by a review of the patient chart and electronic medical
record. Ethics approval was obtained from the McGill
University Health Centre Research Ethics Board (file nos.
2019-5085 and 2020-5981).

Geographic distribution

The remoteness index is a composite measure of com-
munity size and distance from major cities that was
developed by Statistics Canada.!” A remoteness index
below 0.1 was defined as urban and suburban (U) while a
remoteness index of 0.1 or higher was defined as rural
and remote (R). Raw data were obtained from Statistics
Canada, and the 2016 remoteness index was used for
each census subdivision.

Care corridor

The McGill University Health Centre (MUHC) provides
specialized care to more than 1.8 million Quebecers living
across 63% of the province’s land mass.”®” The catch-
ment area serviced by the MUHC extends from Nunavik
in the far north to the United States border (Figure 1).1°
Travel, lodging and cancer care coordination are provided
for all patients who live in remote areas while they are
receiving care at the MUHC.

The MUHC has 18 oncology pivot nurses (nurse navi-
gators) who are assigned to all patients (R and U) by their
cancer type and place of residence; they coordinate the
integrated network of multidisciplinary teams to provide
complete biologic, psychological, sociological and spiritual
care for patients with cancer and their families to provide
a highly effective interface between the patient and their
family, the care team and the various health services.?*-2
These nurses coordinate blood work, consultations, sys-
tematic therapy and follow-up appointments and address
patient concerns throughout their care trajectory. Their
services are covered by Canada’s universal, publicly
funded health care system.”?* Through the services they
provide, the pivot nurses offer individualized care that
reflects the patient’s preferences, expectations and needs
by communicating with all of the care providers to facili-
tate a consistent vision throughout the patient’s care tra-
jectory.?»* The care corridor model has been in place for
many years for numerous diseases and has been in a
mature form for gastric cancer since at least 2010.

Our care coordinator ensures all new referrals are
either booked to be seen within 1 week of referral or
complete all workup before their clinic appointment if
possible, including organizing imaging or endoscopy if
not yet done. If a patient comes without full workup,
we have urgent endoscopy and imaging spots dedicated
to patients with gastric cancer to ensure staging is
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Fig. 1. Catchment area of McGill University Health Centre in Montréal, Quebec.

complete within 1 week of contact with our team. The Division of Thoracic and Upper Gastrointestinal
Patients from remote regions where resources are  (UGI) Surgery at the Montreal General Hospital is one
scarce are housed locally for as long as they need spe-  of the highest volume centres in North America; it sees
cialized care.?® patients from all over the province of Quebec and some
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out-of-province patients who come to MUHC for spe-
cialized care not available elsewhere in Canada.”” MUHC
is the central tertiary referral centre for remote parts of
Northern Quebec, so we see most patients with gastric
cancer from this region. For in-between regions that have
community hospitals with a general surgeon, it is possible
that some patients with gastric cancer are being treated
locally and do not come to MUHC. If they are referred
to MUHC, we always do the surgery at Montreal
General Hospital; their preoperative chemotherapy may
be delivered at their local hospital.

All new gastric cancer diagnoses are discussed at the
multidisciplinary UGI tumour board at MUHC, even if
they are referred for oncology care closer to home. A care
plan is developed, and new patients with cancer are
always seen urgently. Treatment often begins within
1 week of the patient being seen in the clinic to minimize
delays.?” After patients are assessed by the surgical team,
the care for those requiring chemotherapy or radiation
therapy or both is coordinated with oncology services at
MUHC or, in many cases, with an oncology centre close
to the patient’s home.?” This coordination is done with
the help of the pivot nurses, who help patients navigate
their cancer care at every step.”’

The Enhanced Recovery After Surgery (ERAS)
Program at MUHC has standardized patient care while
ensuring adherence to international standards.?” The
goal of ERAS is to facilitate patients’ return to independ-
ent functioning and effective adjustment to postoperative
changes.”” The ERAS pathways include guidelines for all
members of the team: surgeons, anesthesiologists,
nurses, dietitians and patients.?’ Patient information
booklets are given to patients and family members to
help them understand what to expect both pre- and post-
operatively.?’

Data collection

The primary outcome was overall survival. Secondary
outcomes included patient and tumour characteristics,
operative outcomes, 30-day complications, mortality
and disease-free and progression-free survival. All data
were collected prospectively and verified by a thorough
review of paper and electronic medical records. Age-
adjusted Charlson Comorbidity Index (CCI) score was
used to categorize age and comorbidities before treat-
ment.”83! Tumour stage was classified according to the
eighth edition of the American Foint Committee on Cancer
Staging Manual for clinical, post-treatment and patho-
logic stage.’? Node-negative and T1-2 stage tumours
were classified as early-stage cancer while any node-
positive disease and 13-4 stage cancer was classified as
locally advanced cancer.?® Provincial cancer registry data
were used to verify survival status and date of death for
all patients.
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Statistical analysis

Data were analyzed using 2-tailed Mann-Whitney
U tests for nonparametric variables, 7 tests for parametric
variables and Fisher exact or y* tests for categorical vari-
ables. Kaplan—Meier curves and log-rank tests were used
for survival analysis. Prism 8.0.2 (GraphPad) was used for
data analysis. In addition, R Core Team (2013) was used
for Cox proportional hazards regression analysis. Multi-
variate analysis was performed using clinical variables for
which there was a statistically significant difference
between groups on univariate analysis, with the following
exceptions: patients’ birthplace was not included as it was
not adequately captured retrospectively, and patients’ sex
was added, despite being similar between groups, to
account for potential sex bias. A p value of less than 0.05
was used to determine statistical significance.

REsuLTS

A total of 274 patients underwent treatment for gastric can-
cer at our centre between 2010 and 2018. The majority (z =
219, 80%) were from urban and suburban communities
(U), while 55 (20%) had a home address in a rural or
remote area (R). Those living in rural regions were younger
(63 [standard deviation (SD) 12] yr v. 69 [SD 13] yr; p =
0.023), more likely to have been born in Canada (45 [82%]
v. 70 [32%]; p < 0.001) and more likely to have higher dis-
ease stage at presentation (118 U patients [53%] v.
38 R patients [69%] had stage III or IV disease; p = 0.003).
"The proportion of patients with incurable disease at presen-
tation was similar between the 2 groups (60 U patients
[27%] v. 10 R patients [18%], p = 0.22). Body mass index
and comorbidities were comparable between the groups.
Male sex predominated in both groups. Similar rates of
regional and distant metastases and neoadjuvant chemo-
therapy administration were observed in the 2 groups.
Patient characteristics are presented in Table 1.

Table 2 depicts tumour characteristics and surgical
approach for the patients in each study group. Rates of
curative-intent surgeries (139 U patients [63%] v.
36 R patients [65%]; p = 0.96), palliative surgeries
(33 U patients [15%] v. 8 R patients [15%]; p = 0.96) and
nonresections (47 U patients [21%] v. 11 R patients [20%];
p = 0.96) were similar between the groups. Among patients
undergoing surgery, surgical approach, type of procedure,
duration of surgery, estimated blood loss, postoperative
complications and length of stay (6 [interquartile range
(IQR) 4-10] d for U patients v. 6 [IQR 5-7] d for
R patients; p = 0.50) were comparable in the 2 groups.

Oncologic outcomes are presented in Table 3. Final
pathologic stage, lymph node involvement, presence of
distant metastases and follow-up time did not vary by
group. Overall survival, disease-free survival and
progression-free survival were comparable between the



Table 1. Patient characteristics by study group
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Table 2. Surgical details by study group

2 groups (Figure 2). Stage-based overall and disease-free
survival were also similar. These findings were mirrored
on multivariate analysis as well; residence in rural and
remote regions was not associated with worse overall,
disease-free or progression-free survival, while having
locally advanced cancer at presentation negatively affected

No. (%) of patients;* residence No. (%) of patients;*
residence

Urban and Rural and

suburban remote Urban and Rural and
Characteristic n=219 n=55 pvalue suburban remote

Characteristic n=219 n=>55 p value

Male sex 145 (66) 37 (67) 0.88
Age, yr, mean + SD 69 + 13 63+ 12 0.023 Surgery 0.96
Place of birth <0.001 Cur‘atl_ve intent 139 (63) 36 (65)

Canada 70 32) 45 (82) Palliative 33 (15) 8 (15)

Region not specified 54 (25) 5(9) - None - - 4721 1 (20

Western Europe 46 21) 102 Twzjr;rgrm% ((jj|’argnne(;si;sntﬁom 71 (35-125) 86 (34-121) 0.91

Eastern Europe 25 (11) 3(5) Approach 0.36

Asia 150) 1@ Minimally invasive 56 (26) 14.(25)

Africa 60) 0(0) Open 110 (49) 29 (52)

Central or South America 3(1) 01(0) Converted 5(2) 3 (5)

Body mass index, kg/m?, 25+5 264 0.70 Procedure 0.21
mean + SD
Charlson Comorbidity Index 0.33 Subtotal gastrectomy 93 42) 2342
Mild (1-2) 84) 24) Total{ gastrectomy 50 (23) 14 (25)
Moderate (3-4) 43(19) 16.(29) Proximal gastrectomy 10 (5) 4(7)
Extended total gastrectomy 12 (3) 5(9)
Severe (> 5) 166 (74) 371(66) Gastrojejunal bypass 3(1) 0(0)
Signet ring cell carcinoma 35 (16) 12 (22) > 0.99 Feeding jejunostomy 3(1) 01(0)
Tumour stage at diagnosist 0.003 Surgery duration, min, 161 164 0.33

0 2(1) 1(2) median (IQR) (137-187) (150-191)

| 38(17) 7 (13) Estimated blood loss, mL, 200 350 0.1

I 48 (22) 40) median (IQR) (100-400) (138-625)

1 54 (25) 27 (49) Length of stay, d, median (IQR) 6 (4-10) 6 (5-7) 0.50

v 64 (29) 11 (20) 30-day complications 0.55
Clinical T stage 0.30 cbo 65 (30) 20 (36)

Tis 2 (1) 1(2) CD1-2 66 (30) 19 (35)

T 17 (8) 4(7) CDh 34 35 (16) 8(15)

iz 29 (13) 3(6) CD5 6@ 0(0)

T3 110 (50) 33 (60) CD = Clavien-Dindo score; IQR = interquartile range.

T4 47 (21) 9(16) *Unless indicated otherwise.

Clinical N stage 0.33

NO 92 (42) 18 (33)

N+ 111 (51) 30 (55) overall and disease-free survival regardless of proximity to
Clinical M stage 0.22 an urban centre (Table 4).

MO 144 (66) 40 (73)

M1 60 (27) 10 (18) DiscussionN
Site of metastasis 0.23

Peritoneumn 23 (1) 713) The health disadvantage of rural and remote populations

Liver , 2@ 0O is multifactorial. The worse cancer survival observed with

Nonregional lymph nodes 6 (3) 1(2) . . .

Bone 00 o rurality may be partl‘fllly due to higher rates of poverty,
Neoaduvant chemotherapy 115 3 32 62) 023 lower levels of education and worse health literacy among
Neoadjuvant radiotherapy 84 2@ 100 rural than urban dwellers, which in turn affect health

: : : — behaviours and the use of screening and other health care
M = distant mgtastams; N = lymph node metastasis; SD = standard deviation; T = . 3435 . . .
tumour extension. services.**** The distance that patients in rural and remote
TXE(‘:?)SrZ\I:; lt(z)aiﬁg (e]itgstrr\:wesdeh.bn of the American Joint Committee on Cancer Staging areas need to travel fOI‘ care iS aSSOCiated Wlth several bar -
Manual. riers: patients may incur travel and accommodation costs,

they may need to take time off work and secure childcare
coverage, they may be separated from their support net-
works and they may lack knowledge on how to access the
health system. These barriers may all contribute to
delayed presentation and ultimately worse outcomes for
patients with cancer from rural and remote areas.’!?3¢
Ready access to specialized medical services and subsidies
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Table 3. Oncologic outcomes by study group

No. (%) of patients;* residence
Urban and Rural and
suburban remote
Outcome n=219 n=>55 p value
Tumour size,Tcm, 4.0 (2.5-6.5) 5.0(2.7-8.2) 0.07
median (IQR)
Location of tumour 0.74
Antrum 47 (21) 8 (15)
Body 32 (15) 8 (15)
Cardia 8 (4) 2 (4)
Pylorus 1(0.5) 0(0)
Lauren classification 0.14
Intestinal 44 (20) 7(13)
Diffuse 26 (12) 9(16)
Mixed 9 (4) 0(0)
Pathologic stage 0.31
0 2(1) 0(0)
| 51 (23) 11 (20)
Il 25 (11) 9(16)
il 61 (28) 13 (24)
\% 34 (16) 14 (25)
Grade 0.97
| 14 (6) 3 (5)
Il 59 (27) 14 (25)
I 128 (58) 32 (58)
pT stage 0.014
T0 4(2) 0(0)
T 34 (16) 9(16)
T2 27 (12) 3 (5)
T3 42 (19) 22 (40)
T4 66 (30) 12 (22)
pN stage 0.36
NO 57 (26) 15 (27)
N1 26 (12) 5(9)
N2 34 (16) 6(11)
N3 55 (25) 21 (38)
Total no. of lymph nodes 28 (21-39) 28 (21-43) 0.64
resected, median (IQR)
No. of positive lymph 2(0-9) 5 (0-16) 0.23
nodes, median (IQR)
LV invasion 79 (36) 21 (38) 0.27
PN invasion 65 (30) 22 (40) 0.34
pM stage 0.67
MO 142 (65) 37 (67)
M1 31(14) 10(18)
Site of metastasis 0.12
Peritoneum 23 (11) 7 (13)
Liver 2(1) 0(0)
Nonregional lymph nodes 6 (3) 1(2)
Bone 0(0) 1(2)
Invasion into surrounding 0(0) 1(2)
structure
pCR 4 (3) 0(0) 0.58
Follow-up time, mo, 18 (6-37) 11 (6-39) 0.40
median (IQR)
IQR = interquartile range; LV = lymphovascular; M = distant metastasis; N = lymph node
metastasis; p = pathologic or post-treatment; pCR = pathologic complete response;
PN = perineural; T = tumour extension.
*Unless indicated otherwise.
TGreatest dimension of tumour as measured by pathologist.
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for treatment and transportation expenses may help miti-
gate these effects.’’

"This study shows that within the context of a publicly
funded corridor of care, rural patients with gastric cancer
can achieve outcomes similar to those of patients who live
close to a specialist centre. Even though the rural and
remote patients in this series had more advanced disease at
presentation, they had similar treatment patterns in terms
of neoadjuvant therapy and surgical intervention. This, in
turn, was reflected in the fact that their overall, disease-free
and progression-free survival was similar to that of their
urban counterparts. Our findings are noteworthy as rurality
has often been associated with delayed diagnosis and decreased
survival among patients with cancer.

Similar to our findings, many studies have demonstrated
that increased travel distance to a specialist hospital and
treatment facilities is associated with increased cancer stage
at diagnosis.!®!¥3%% An evaluation of women in the US
who were living in remote communities near the US-
Mexico border found that they had a higher stage of cer-
vical cancer at diagnosis, although this type of cancer is
largely preventable with vaccination and screening.’
A Danish population-based study showed increased risk of
being diagnosed with high-risk breast cancer among
patients who resided in rural areas because of reduced
access to screening mammography and lower attendance
rates compared with urban patients.’ In the United
Kingdom, delay of diagnosis has been partially associated
with poorer access to services among patients with cancer
from rural areas.*! Our findings are consistent with these
studies, as tumours were more often locally advanced
among rural patients in this series, potentially because of
poorer access to diagnostic tests in remote communities.

Once rural patients received a diagnosis, however,
their care trajectories and oncologic outomes were simi-
lar in this series to those of urban dwellers. This contrasts
with numerous studies from various regions globally in
which increased proximity to urban centres has been
associated with improved survival for patients with can-
cer.!»¥*# In contrast, rural patients enrolled in an
American clinical trial, and therefore subjected to uni-
form treatment strategies, had overall, progression-free
and cancer-specific survival similar to that of urban
patients.’ Our work reaffirms this concept by demonstrat-
ing that equivalent outcomes can be achieved for rural
and urban patients with gastric cancer in the context of a
centralized program that reduces financial and geo-
graphic barriers to accessing specialized care.

Limitations

Limitations of this work include the relatively small sam-
ple size of the rural and remote group, selection bias and
the retrospective nature of this analysis. Patients in both
groups who failed to present for treatment or were not
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Fig. 2. Kaplan-Meier survival curves by patients’ primary residence for (A) overall, (B) disease-free and (C) progression-free survival.

Table 4. Multivariate analyses for overall, disease-free and progression-free survival*

Overall survival

Disease-free survival Progression-free survival

Variable HR (95% ClI)

suburban residence

pvalue HR (95% ClI) p value HR (95% Cl) p value
Age, yr 0.993 (0.979-1.007) 0.31 1.022 (0.994-1.051) 0.12 1.002 (0.979-1.025) 0.90
Female v. male sex 1.066 (0.748-1.520) 0.72 0.751 (0.379-1.489) 0.41 1.306 (0.779-2.190) 0.31
Locally advanced v. early staget 3.291 (1.887-5.738) < 0.001 4.313(1.813-10.259) < 0.001 — —
Rural or remote v. urban or 0.622 (0.383-1.010) 0.06 0.472 (0.186-1.200) 0.12 0.536 (0.250-1.149) 0.1

Cl = confidence interval; HR = hazard ratio.

tNot applicable for progression-free survival since all patients had locally advanced cancer.

*Clinical variables with a statistically significant difference between groups in univariate analysis were included in this model.

referred because of very advanced disease at presentation
may not have been captured. However, the proportion of
people living in rural Quebec according to national Cen-
sus data corresponds to the sample size observed in this
group, suggesting that both groups are representative of
the general population. Surgical and oncologic outcomes
were mostly similar among urban and rural patients, but
the small sample size in the rural group may limit the

interpretation of this result. Collection of patient-
reported outcomes was minimal in the past, but these
data are actively being collected at our institution now.
Finally, as we conducted a single-centre study, our results
may not be generalizable to other populations. Nonethe-
less, the findings can be extrapolated to other regions
with universal health care as we captured data from the
largest province in Canada in terms of land mass. As
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Canada is also the second largest country in the world
and comprises a highly multiethnic population, it is rea-
sonable to infer that similar results could be found in
other countries where distances between rural and urban
centres may be smaller and the population more cultur-
ally and linguistically homogeneous.

CONCLUSION

This study shows that in the context of a publicly
funded care corridor to a multidisciplinary specialist
cancer centre, patients with gastric cancer in remote and
rural areas have similar outcomes to those of patients
residing in urban and suburban areas.
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