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Abstract

Canada has one of the highest rates of inflammatory bowel
disease (IBD) in the world, with 1 in 140 Canadians currently
living with the disease. IBD occurs less often among
individuals living in rural households. This protective effect
is particularly pronounced in young children, and early-life
exposure to the rural environment greatly reduces the risk.
However, individuals living in rural areas who have IBD have
decreased access to specialist gastroenterology care.

The Issue

Canada has one of the highest rates of inflammatory bowel
disease (IBD) in the world (Benchimol et al. 2011; Molodecky
et al. 2012; Ng et al. 2018). Currently, 1 in 140 Canadians
lives with IBD, and this is expected to increase to 1 in 100 by
2030 (Coward et al. 2019; Kaplan et al. 2019). Increases seen
in Canada and other developed countries over the past century
are now being mirrored in newly industrialized countries
that are becoming increasingly urbanized (Benchimol et al.
2011; Molodecky et al. 20125 Ng et al. 2018). A systematic
review suggested that people living in urban environments were
more likely to develop IBD compared to those living in rural
environments; however, there was high heterogeneity in the
methodology and results of studies included in the review
(Soon et al. 2012).

In the setting of universal healthcare, rural-urban differ-
ences in health services utilization and outcomes have been
noted, for example, in increased healthcare utilization for acute
hypo- and hyperglycemic episodes in people with diabetes
and in decreased cancer survival (Booth et al. 2005; Hallet
et al. 2015). In a survey of rural residents of Saskatchewan,
a quarter of the patients had difficulty obtaining required
specialist care, and a third of the patients were required to
travel >200 km to access specialist care (Karunanayake et al.
2015). Previous literature has suggested that although individ-
uals living in rural areas may be less likely to develop IBD,
they have decreased access to specialist gastroenterology care
(Benchimol et al. 2018; Lange et al. 2015). For some chronic
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conditions, decreased utilization of specialist care does not
seem to affect outcomes (Smith et al. 2008; Vanasse et al.
2010). However, IBD patients with access to specialist care
are less likely to be hospitalized, visit the emergency depart-
ment or require surgery (Benchimol et al. 2016; Nguyen et al.
2011, 2019). Patients with IBD have lower rates of in-hospital
mortality when they are primarily treated by a gastroenterologist
(Murthy et al. 2012).

We highlight two recent multi-province studies conducted
by the Canadian Gastro-Intestinal Epidemiology Consortium
that evaluated rural-urban differences in the epidemiology of
IBD (Benchimol et al. 2017) and health services utilization
and outcomes in patients with IBD (Benchimol et al. 2018).

The Process

We conducted a population-based study using health adminis-
trative data from Ontario, Alberta, Manitoba and Nova Scotia,
four Canadian provinces comprising 21.1 million people (57%
of Canada’s population). We identified all incident cases of
IBD in each province using previously validated algorithms
(Benchimol et al. 2009, 2014; Bernstein et al. 1999; Rezaie et
al. 2012). Individuals were assigned to an urban residence if
they lived in a metropolitan area or a “census agglomeration
influence zone” (i.e., an area outside of a metropolitan area
but influenced by the metropolitan area, such as having a high
proportion of its population commute to the metropolitan area
for employment; du Plessis et al. 2002).

We first compared the incidence of IBD in rural and urban
dwellers and assessed the influence of early-life rural household
on the risk of IBD in a birth cohort. We also determined differ-
ences in health services utilization for IBD care in rural and
urban patients. Emergency department visits were evaluated in
Ontario only due to data availability. /BD-specific healthcare
encounters were associated with a diagnostic code for IBD,
whereas IBD-related encounters could include IBD-specific
visits as well as visits for signs, symptoms and common
extraintestinal manifestations of IBD.
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We also determined the use of gastroenterologist care for
IBD-specific and IBD-related care, as well as the risk of colec-
tomy (ulcerative colitis) and intestinal resection or colectomy
(Crohn’s disease), among rural and urban dwellers. The results
were reported as incidence rate ratios (IRRs), hazard ratios
(HRs) or odds ratios (ORs) with a 95% confidence interval
(CI) and with urban residence being the reference group. All
models were adjusted for age, sex and mean neighbourhood
income quintile, which is a validated proxy for individual-level
income (Glazier et al. 2003).

Provincial privacy laws prohibit the sharing of individual-
level data across provinces. To obtain multiprovince estimates,
we used a distributed network analytic approach. That is, we
applied the same methods to each provincial database and
combined the results in a meta-analysis. This approach enabled
us to measure between-province variation in the association
between living in a rural household and our outcomes of interest.

Findings

Risk of IBD

People living in rural households were significantly less likely to
develop IBD (IRR: 0.90; 95% CI: 0.81, 0.99), with the effect
being most pronounced among children diagnosed with IBD
before 10 years of age (IRR: 0.58; 95% CI: 0.43, 0.73) and
between 10 and 17.9 years (IRR: 0.72; 95% CI: 0.64, 0.81).
There was a strong effect of early-life exposure to a rural environ-
ment and protection against later development of IBD in the birth
cohort (IRR in children with =1 year of continuous rural residence
from birth: 0.77; 95% CI: 0.58, 0.96). The incidence of adult-

onset IBD was similar for individuals living in rural and urban

FIGURE 1.

households (Figure 1). Similar findings were observed when
separating subtypes of IBD, Crohn’s disease and ulcerative colitis.

Health services utilization
The study included 41,879 incident IBD patients. Rural
and urban patients had similar numbers of out-patient visits
for both IBD-specific (IRR: 0.99; 95% CI: 0.94, 1.04) and
IBD-related (IRR: 0.99; 95% CI: 0.92, 1.07) reasons, with
rates of out-patient visits being fairly similar between provinces.
However, rural patients with IBD were hospitalized more
frequently for IBD-specific (IRR: 1.17; 95% CI: 1.02, 1.34)
and IBD-related (IRR: 1.27; 95% CI: 1.04, 1.56) reasons.
Notably, hospitalizations were more common among patients
living in rural areas of Alberta and Manitoba but not Ontario.
Rural patients in Ontario also visited the emergency
department more frequently (IBD specific: IRR: 1.53; 95%
CI: 1.42, 1.65; IBD related: IRR: 1.33; 95% CI: 1.25, 1.40).
Accounting for specialist gastroenterology care provision did
not appreciably change the associations between living in a
rural household and utilizing health services (out-patient visits,
emergency department visits and hospitalization) in Ontario.

Use of specialist care

Patients living in rural households were less likely to have an
IBD-specific (OR: 0.46; 95% CI: 0.32, 0.65) or IBD-related
(OR: 0.50; 95% CI: 0.37, 0.68) visit to a gastroenterologist
— a finding that was unique to patients with adult-onset IBD
and particularly pronounced among those diagnosed with
IBD after 64 years of age (IBD specific: OR: 0.35; 95% CI:
0.26, 0.46; IBD related: OR: 0.39; 95% CI: 0.23, 0.64).

Incidence rate ratio for (A) IBD, (B) Crohn’s disease and (C) ulcerative colitis, based on rural-urban status at the

time of diagnosis
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Figure 2 depicts the proportion of IBD care provided by
gastroenterologists, with higher proportions seen in urban
areas of Alberta, Manitoba and Ontario.

There was notable statistical heterogeneity between
provinces in the impact of rurality on use of gastroenterolo-
gist care, with 12 values >95% for all age groups except those
diagnosed <10 years of age. Among adults (diagnosed =18 years
of age), the largest discrepancies in the use of specialist care for
rural patients were observed in Manitoba, whereas the smallest
discrepancies were seen in Alberta.

Surgery

Patients with ulcerative colitis living in rural and urban areas
had a similar risk of colectomy (HR: 0.92; 95% CI: 0.79, 1.06).
This was also the case for the risk of intestinal resection among
patients with Crohn’s disease (HR: 0.98; 95% CI: 0.88, 1.07).
However, rural patients with Crohn’s disease in Ontario were
more likely to require a second intestinal resection (OR: 1.55;
95% CI: 1.16, 2.08); this same effect was not observed in
Alberta and Manitoba (pooled OR: 1.21; 95% CI: 0.79, 1.63).

Implications
IBD occurs less often among individuals living in rural house-
holds. This protective effect was particularly pronounced in
young children, and early-life exposure to the rural environ-
ment greatly reduced the risk. This implies that modification of
early-life environmental risk factors may have the greatest impact
in reducing the risk of pediatric-onset but not adult-onset IBD.
Although patients living in rural households had similar
numbers of out-patient visits and hospitalizations compared to
those living in urban households, rural patients were less likely
to see gastroenterologists during these visits. Living in a rural
household was not associated with lower use of gastroenterologist

FIGURE 2.

care in children with IBD, but rural-urban disparities in the use
of specialist care increased with age. Although seniors diagnosed
with IBD tend to have milder disease, they are more likely to
have multiple chronic conditions and are at an increased risk of
malignant and infectious complications arising from IBD and
its treatment. Thus, they represent a vulnerable portion of the
IBD population who are at risk of the negative ramifications
of poor access to specialist care.
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