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ABSTRACT

Background Despite universal access to health care in Canada, there are disparities relating to social determi-
nants of health that contribute to discrepancies between rural and urban areas in cancer incidence and outcomes.
Given that Canada has one of the highest-quality national population-based cancer registry systems in the world
and that little information is available about cancer statistics specific to northwestern Ontario, the purpose of the
present study was to estimate the percentage of cancer patients without documentation of a specialist consultation
(medical or radiation oncology consultation) and to determine factors that affect access to specialist consultation in
northwestern Ontario.

Methods This population-based retrospective study used administrative data obtained through the Ontario
Cancer Data Linkage Project. For each index case, a timeline was constructed of all Ontario Health Insurance Plan
billing codes and associated service dates, starting with the primary cancer diagnosis and ending with death. Specific
factors affecting access to specialist consultation were assessed.

Results Withinthe 6-year study period (2010-2016), 2583 index cases were identified. Most (n = 2007, 78%) received
aspecialist consultation. Factors associated with not receiving a specialist consultation included older age [p < 0.0001;
odds ratio (0R): 0.29; 95% confidence interval (C1): 0.19 to 0.44] and rural residence (p < 0.0001; OR: 0.48; 95% cCI: 0.48 to
0.72). Factors associated with receiving a specialist consultation included a longer timeline (p < 0.0001; Or: 1.32; 95%
cr: 1.19 to 1.46), a diagnosis of breast cancer (p < 0.0001; Or: 2.51; 95% cI: 1.43 to 4.42), and a diagnosis of lung cancer
(p<0.0001; 0R: 1.77; 95% CI1: 1.38 to 2.26).

Conclusions This study is the first to look at care access in northwestern Ontario. The complexity and multi-
disciplinary nature of cancer care makes the provision of appropriate care a challenge; a one-size-fits-all disease
prevention and treatment strategy might not be appropriate.

Key Words Health services accessibility, cancer care access, rural cancer services, North West LHIN, medical
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INTRODUCTION

Almost half of all Canadians will develop cancer in their
lifetime, with one quarter expected to die of the disease’.
It is estimated that, by 2032, the number of cancer cases
will be 79% higher than they were in 2007'. As aresult, the
Canadian health care system is expected to face an in-
creasing demand for cancer services. It was estimated that
90,483 new cases of cancer would be diagnosed in Ontario
in2018, resultingin an age-standardized incidence 0of571.1
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cases per 100,000 people?. Approximately 15% of Ontario’s
population lives in remote and rural areas'. After adjusting
for age distribution, northwestern Ontario has significantly
higher rates of colorectal cancer and lung cancer?.

In Canada, despite universal access to health care,
there are disparities in income, rural or urban residence,
and immigration status. Those disparities contribute to
differencesin cancerriskfactors, screening and screening
use behaviours, diagnostic and treatment service provi-
sion, and diagnostic and treatment service use®*. Rural and
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urban areas show discrepancies in cancer incidences and
outcomes for several malignancies, with poorer survival
related to advanced stage at diagnosis®. For all cancers,
the 2015 age-standardized mortality rate was significantly
higherin northwestern Ontario thanin the province overall
(238 vs. 185 per 100,000 population)3.

The North West Local Health Integration Network
(LHIN) faces a unique challenge in providing optimal med-
ical care, given its large geographic area (385,000 km?)8.
Of 14 LHINs in Ontario, the North West LHIN is the largest,
having a landmass the size of France®. The North West
LHIN also has the lowest population density (0.4 people per
square kilometer)®. It is home to 32 remote First Nations
communities, most of which do not have road access. In
2016, the population of those communities constituted
24.1% of the total North West LHIN population®. In addition,
45% of the entire population of the North West LHIN is con-
centrated in a single urban setting (Thunder Bay), leaving
approximately 30% of the population concentrated outside
that major urban setting with its road access®.

Low population density and large geographic
landmass make access to specialty care a challenge for
patients in northwestern Ontario®. Individuals living out-
side the main urban centre often travel to Thunder Bay,
Ontario, or Winnipeg, Manitoba, to access specialized
services®. Patients with a diagnosis of cancer receive care
through Regional Cancer Care Northwest (https://www.
cancercareontario.ca/en/cancer-care-ontario/programs/
regional-cancer-programs/north-west), which is a full-
serviceregional cancer program providing prevention and
screening services, diagnostic services, cancer treatment,
survivorship services, and palliative care services’. In
addition to aregional centre, it has 13 satellite chemother-
apy clinics in partnering hospitals, which also have the
capability to provide diagnostic services. Compared with
residents of the rest of the province, residents of the North
West LHIN have a lower life expectancy at birth and poorer
perceived general health. The population also shows higher
rates of frequent alcohol use, obesity, and daily smoking,
and a lower rate of individuals with a regular physician3.

Given that Canada has one of the highest-quality
national population-based cancer registry systems in the
world, little information is available about cancer statis-
tics specific to northwestern Ontario. The purpose of the
present study was therefore to estimate the percentage
of cancer patients without documentation of a medical
or radiation oncology consultation (“specialist consulta-
tion”) and to determine the factors that affect access to
specialist consultation.

METHODS

The study was approved by the Research Ethics Board of
the Thunder Bay Regional Health Sciences Centre and
Lakehead University.

This population-based retrospective study used ad-
ministrative data. The study cohort was defined as all res-
idents of the North West LHIN with a pathologic diagnosis
of any cancer who died from any cause between 2010 and
2016.In consultation with the care team at the Thunder Bay
Regional Cancer Program, the authors approved a dataset

beginning in 2010. A decedent cohort was used to ensure
thatastartand end to index case timelines could be estab-
lished in their entirety without any timeline continuing
beyond the study period.

Data for the cohort were obtained through the Ontario
Cancer Data Linkage Project, a cancer data release mech-
anism established in 2008 as a joint initiative of the Ontario
Institute for Cancer Research, Ontario Health (Cancer Care
Ontario), and ICES. The study variables were chosen with the
help of ices such that all data could be accounted for in full
without having to adjust for missing data. After completion
of a data use agreement, the authors were provided with
risk-reduced de-identified data.

The Ontario Cancer Registry, a provincial database
for all Ontario residents diagnosed with cancer, was the
source for the identification ofindex cases. Using encrypt-
ed provincial health card numbers, the index cases were
additionally linked to the oHipP (Ontario Health Insurance
Plan) claims database, the Registered Persons Database,
and Statistics Canada’s Community Profiles.

For eachindex case, a timeline of all oHip billing codes
and associated service dates was constructed, beginning
with the date of the primary cancer diagnosis and ending
with the date of death. “Cancer diagnosis” was defined as
the date of pathologic diagnosis. Ontario Health (Cancer
Care Ontario) reports that the average wait time for cancer
specialist consultation is approximately 4 weeks. Given that
average, timelines of less than 30 days were removed from
the study, because those patients would have been outside
the average waiting period. All remaining timelines were
assessed to see whether a specialist consultation occurred
before the date of death. Specialist consultation was esti-
mated using the presence of atleast 1 of the following oHIP
billing codes atany pointin the timeline: A135, A136, A345,
A435,A346,A445,A446,A615,A765,A845, C135, C136, C345,
C346, C435, C445, C446, C615, C745, C765, C845.

For the study cohort, the Ontario Cancer Registry
provided the number of primary cancers, the date of the
primary cancer diagnosis, date of death, and year of death.
Timeline duration was calculated as the number of days
from the primary diagnosis to death. Age (stratified into
7 categories, with the youngest age category being 40-54
years) and sex were obtained from the Registered Persons
Database. Income quintile was estimated using Statistics
Canada’s Postal Code Conversion File Plus to link median
income from the Community Profiles database to the pa-
tient’s postal code in the Registered Persons Database. Rural
or urban residence was defined using Statistics Canada’s
census definition of rural, which is the population outside
settlements of 1000 or more population with a population
density of 400 or more inhabitants per square kilometer. The
Deyo adaptation of the Charlson comorbidity index is an
indexcommonlyused inhealth servicesresearch to capture
the outcome effect of any of 22 diseases that a patient might
havein addition the disease of interest (in this case, cancer).
Each of the diseases is assigned a value, and the sum of the
values produces a Charlson-Deyo comorbidity index. That
index value was provided as part of the data acquisition
process through ices, with a lookback period of 20 years.

Descriptive statistics and frequencies were calcu-
lated for all covariates, stratified by cohort (ever- and
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never-consultation groups). Unadjusted differences
between cohorts were determined using the chi-square
test for categorical variables and the 2-sample Wilcoxon
test for duration of disease. Univariate and multivariate
logistic regression analyses were conducted to calculate,
respectively, crude (unadjusted) and adjusted odds ratios
(ors) with their 95% confidence intervals (Cis). Covariates
were adjusted based on aliterature review that determined
their relevance to whether an index case would be likely to
receive a certain treatment. Results were considered statis-
tically significant at p < 0.05. All analyses were performed
using the SAS software application (version 9.4: SAS Insti-
tute, Cary, NC, U.S.A.).

RESULTS

The datasearchidentified 2583 index cases with a primary
cancer diagnosis and a date of death between 2010 and
2016.Index cases diagnosed more than 30 days before death
wereincluded and are reflected in that total. In most cases
(n = 2007, 78%), the patient had a specialist consultation.
Common primary diagnoses included lung cancer (n=673,
26.1%), colon cancer (n = 265, 10.3%), prostate cancer (n =
140, 5.4%), and breast cancer (n = 137, 5.3%; Table 1). The
median timeline was 0.51 + 1.14 years in the no consultation
cohort and 1.33 + 1.53 years in the consultation cohort.

Multivariable logistic regression identified 5 signifi-
cant and independent predictors that affected the likeli-
hood ofhaving a specialist consultation (Table 11). Patients
who were more than 80 years of age (p <0.0001; 0r: 0.29; 95%
CI: 0.19 to 0.44) or who resided in rural location (p < 0.0001;
OR: 0.48; 95% cI: 0.48 to 0.72) were less likely to receive
specialist consultation. Patients with a longer timeline
(p < 0.0001; OR: 1.32; 95% cr: 1.19 to 1.46), a diagnosis of
breast cancer (p < 0.0001; OR: 2.51; 95% CI: 1.43 to 4.42), or
a diagnosis of lung cancer (p < 0.0001; Or: 1.77; 95% C1: 1.38
to 2.26) were more likely to have a specialist consultation.

Variables assessed that did not affect the likelihood of
receivinga specialist consultation were sex, Charlson-Deyo
comorbidity index, income quintile, and year of death.

No data were missing in the analysis, and none
of the foregoing results had to be adjusted for missing
information.

DISCUSSION

We found that most patients with a primary cancer diagno-
sis who died from any cause between 2010 and 2016 (78%)
received a specialist consultation. We are not aware of any
other study or published document that provides this infor-
mation for northwest Ontario. Our study is also the first to
havelooked at access to cancer care services as theyrelate
to consultation through an analysis of administrative data
for a decedent cohort.

Withrespectto variables contributing to access to care,
our study strays from the published literature’, with some
similarities noted. Four variables are commonly implicated
in social disparities: socioeconomic status, sex, ethnicity,
and geographic area. In addition, age is an additional
variable commonly implicated when studying equity in
cancer care’. No statistical significance was observed when

TABLE1 Characteristics of identified index cases with a primary cancer
diagnosis and a date of death during 2010-2016

Covariate

Specialist consultation p
No Yes Value
Patients (n) 576 2007
Sex [n (%)] 0.214
Men 300 (52.08) 1104 (55.01)
Women 276 (47.92) 903 (44.99)
Income quintile [n (%)] 0.121
1 (lowest) 154 (26.74) 453 (22.57)
2 105 (18.23) 356 (17.74)
3 103 (17.88) 431 (21.47)
4 106 (18.40) 410 (20.43)
5 (highest) 108 (18.75) 357 (17.79)
Rural [n (%)] <0.0001
No 343 (59.55) 1385 (69.01)
Yes? 233 (40.45) 622 (30.99)
Age group [n (%)] <0.0001
40-54 Years 33 (5.73) 211 (10.51)
55-59 Years 36 (6.25) 170 (8.47)
60-64 Years 51 (8.85) 246 (12.26)
65-69 Years 55 (9.55) 257 (12.81)
70-74 Years 75 (13.02) 285 (14.20)
75-79 Years 67 (11.63) 323 (16.09)
>80 Years 259 (44.97) 515 (25.66)
Year of death [n (%)] 0.134
2010 35 (6.08) 120 (5.98)
2011 103 (17.88) 286 (14.25)
2012 98 (17.01) 308 (15.35)
2013 89 (15.45) 360 (17.94)
2014 89 (15.45) 344 (17.14)
2015 118 (20.49) 390 (19.43)
2016 44 (7.64) 199 (9.92)
Cancer type [n (%)] <0.0001
Breast 16 (2.78) 121 (6.03)
Lung 114 (19.79) 559 (27.85)
Colorectal 73 (12.67) 192 (9.57)
Prostate 31 (5.38) 109 (5.43)
Other 342 (59.38) 1026 (51.12)
Deyo—CCl score [n (%)] 0.0006
0 406 (70.49) 1567 (78.08)
1 70 (12.15) 170 (8.47)
2+ 100 (17.36) 270 (13.45)
Timeline [Dx to <0.0001
death (years)]
Median+IQR 0.51+1.14 1.33+1.53

3 As defined by Statistics Canada, 2007.
Deyo-CCl = Deyo modification of the Charlson comorbidity index;
Dx = diagnosis; IQR = interquartile range.

assessing for income quintile and sex, but older age and
rural location were found to be associated with whether a
patient received a specialist consultation.

Index cases in which the patient was more than
80 years of age were less likely to include a specialist
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TABLE Il Univariable and multivariable logistic regression for independent predictors of the likelihood of receiving specialist consultation
Variable Crude result Adjusted result®
OR 95% Cl OR 95% Cl
Rural
No Reference Reference
Yes 0.66 0.55 to 0.80 0.58 0.48 t0 0.72
Age group
40-54 Years Reference Reference
55-59 Years 0.74 0.44 to 1.23 0.68 0.40to 1.14
60-64 Years 0.75 0.47 to 1.21 0.71 0.44to 1.15
65-69 Years 0.73 0.46 to 1.17 0.65 0.40 to 1.05
70-74 Years 0.59 0.39 t0 0.93 0.54 0.34 to 0.86
75-79 Years 0.75 0.48to 1.18 0.64 0.40 to 1.03
>80 Years 0.31 0.21 to 0.46 0.29 0.19 to 0.44
Cancer type
Other Reference Reference
Breast 2.52 1.48 to 4.31 2.51 1.43 to 4.42
Lung 1.64 1.29 to 2.07 1.77 1.38 t0 2.26
Colorectal 0.88 0.65to0 1.18 0.90 0.66 to 1.23
Prostate 117 0.77 t0 1.78 1.0 0.63 to 1.57
Timeline (Dx to death) 1.30 1.19 to 1.42 1.32 1.19 to 1.46

2 Adjusted for all variables.
OR = odds ratio; Cl = confidence interval; Dx = diagnosis.

consultation, which could mean that patients in that age
group are not equipped to deal with the travel required
to obtain one. Studies have noted that access to special-
ist care is limited for rural patients of advanced age®12.
Treatment and disease burden can make it difficult for
patients to remain mobile, let alone travel for treatment.
Several studies have found that increased travel time af-
fects patient-care decisions specific to cancer'®!314, The
most specific of those studies found that travelling more
than 1 hour to treatment was associated with increased
unmet patient needs!®. Qutreach clinics, virtual tumour
boards, tele-oncology, and other telemedicine applica-
tions have been identified as being pivotal in improving
care access in the rural setting, especially with an aging
population’é. Telemedicine videoconference consultations
are used throughout the North West LHIN, with increased
implementation known to benefit patients specifically in
northwestern Ontario'”.

In its 2016-2017 annual report, the North West LHIN
noted that theregion’slandmass and dispersed population
presented a unique challenge to health service delivery,
which included access to care, health human resources,
and the need for extensive travel. The result is higher
health care costs per capita®. Rurality is considered a type
of vulnerability!3. Geographic distance from services poses
access barriers, which are worsened by transportation
problems or weather conditions'3. Travel in northwest-
ern Ontario can be challenging, especially in the winter
months. The additional burden of weather on a population
with lesser road access might impose additional access
barriers. Unfortunately, in the present study, we did not
assess variables such as month of diagnosis or distance

from the nearest cancer centre, which could help to answer
that hypothesis-generating concern.

As pertains to breast cancer, worse survival inrural re-
gions appears to berelated to advanced stage at diagnosis'®.
Adiscrepancyin cancer stage at diagnosisin rural-residing
compared with urban-residing patients is related to rural
residence being associated with significantly different re-
ferral practices, leading to an effect on treatment outcomes
and overall health outcomes!®. Unfortunately, because of
limitations in the administrative dataset, we were unable to
identify stage at cancer diagnosis. The dataset wasincom-
plete for the period studied, whichis alimitation, given that
early-stage cancers might not require referral to medical
or radiation oncology, a factor not captured in the study.

In the present study, we did not assess patient views or
therationale behind not receiving a specialist consultation,
which will be a topic for future study. Patients referred for
specialist consultation but not receiving a visit could not
be captured with the use of an administrative dataset.
Factors contributing to a patient not going forward with
a specialist referral could not be assessed in the present
study, but are documented in the literature. In one study,
health and social data were linked to demonstrate how
social determinants are associated with primary care ser-
vice provision??. Increased social complexity was strongly
associated with poorer outcomes in primary care indicators
for prevention, chronic disease management, geriatric care,
and use of health services?’. It would be interesting to link
the data used in our project with primary care data to see
if further disparities related to cancer care in northwest
Ontario could be ascertained, thus reflecting primary care
needs as they relate to cancer.
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Our study was approved at a time when the North
West LHIN planned to change its telemedicine scheduling
practices, beginning with Regional Cancer Care Northwest.
The intention was to provide integrated scheduling such
that the service provider is responsible for scheduling
tasks, with a goal of accommodating scheduling of up to
5000 additional events per year?'. With changes to the LHIN
structure fast approaching, consideration of geographic
distribution and access to cancer services in northwest
Ontario will be integral to the ongoing success of cancer
care in the North?2,

CONCLUSIONS

Canada shows geographic variation in cancer incidence
rates secondary to differences in modifiable risk factors
such as unhealthy diet, smoking, obesity, and physical
inactivity®. Rural patients with lower health literacy might
feel culturally marginalized in an urban health care con-
text, which might lessen a patient’s willingness to receive
distant health carel.

The complexity and multidisciplinary nature of can-
cer treatment make the provision of appropriate care a
challenge, necessitating a clear understanding of where
along the continuum of care inequality occurs. In addition,
remote areas might need special attention in terms of pol-
icyimplications; a one-size-fits-all disease prevention and
treatment strategy might not be appropriate.
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