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Abstract

Background: Rural dwellers with inflammatory bowel disease (IBD) face barriers to accessing specialized health services. We aimed to contrast
health care utilization between rural and urban residents diagnosed with IBD in Saskatchewan, Canada.

Methods: We completed a population-based retrospective study from 1998/1999 to 2017/2018 using administrative health databases. A
validated algorithm was used to identify incident IBD cases aged 18+. Rural/urban residence was assigned at IBD diagnosis. Outpatient (gas-
troenterology visits, lower endoscopies, and IBD medications claims) and inpatient (IBD-specific and IBD-related hospitalizations, and surgeries
for IBD) outcomes were measured after IBD diagnosis. Cox proportional hazard, negative binomial, and logistic models were used to evaluate
associations adjusting by sex, age, neighbourhood income quintile, and disease type. Hazard ratios (HR), incidence rate ratios (IRR), odds ratios
(OR), and 95% confidence intervals (95% Cl) were reported.

Results: From 5,173 incident IBD cases, 1,544 (29.8%) were living in rural Saskatchewan at IBD diagnosis. Compared to urban dwellers,
rural residents had fewer gastroenterology visits (HR = 0.82, 95% Cl: 0.77-0.88), were less likely to have a gastroenterologist as pri-
mary IBD care provider (OR = 0.60, 95% CI: 0.51-0.70), and had lower endoscopies rates (IRR = 0.92, 95% CI: 0.87-0.98) and more
5-aminosalicylic acid claims (HR = 1.10, 95% Cl: 1.02-1.18). Rural residents had a higher risk and rates of IBD-specific (HR = 1.23, 95% Cl:
1.13-1.34; IRR = 1.22, 95% CI: 1.09-1.37) and IBD-related (HR = 1.20, 95% CI: 1.11-1.31; IRR = 1.23, 95% CI: 1.10-1.37) hospitalizations
than their urban counterparts.

Conclusion: \We identified rural-urban disparities in IBD health care utilization that reflect rural-urban inequities in the access to IBD care. These
inequities require attention to promote health care innovation and equitable management of patients with IBD living in rural areas.
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Introduction The number of IBD cases has been steadily increasing in
Canada over time with an expected continued increase in
the next years (3).

Individuals living with IBD experience periods of exacer-
bation, when the disease is active, and remission, when the

Inflammatory bowel disease (IBD), including Crohn’s dis-
ease (CD) and ulcerative colitis (UC), is a lifelong chronic
illness that causes inflammation and ulceration within the

gastrointestinal system. IBD can be diagnosed in any age di M X Ith £ oat o
group but is most often diagnosed in early adulthood (1, isease is inactive (4). Health outcomes of patients with IBD

2). Canada has one of the highest rates of IBD in the world, could be affected %f they do not receive the apprc.)pr‘iate care
with over 270,000 diagnoses of the illness in 2018 (2, 3). (5, 6). Patients with IBD require access to specialized IBD
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What is already known on this topic?

e Individuals living with inflammatory bowel dis-
ease (IBD) require access to specialized care and
integrated models of care.

¢ |Individuals living in rural locations face addi-
tional challenges in accessing health care.

e Fewer outpatient gastroenterology visits and
higher hospitalizations among rural patients with
IBD than their urban counterparts have been re-
ported.

e Studies in Canada evaluating differences in med-
ication claims between rural and urban patients
with IBD are needed.

e Despite that a third of individuals with IBD in
Saskatchewan live in rural areas, there are no
studies from this province contrasting IBD health
care utilization between rural and urban dwellers.

What this study adds?

¢ |ndividuals diagnosed with IBD residing in rural
Saskatchewan have 18% fewer gastroenterology
visits than urban dwellers.

e Compared to urban Saskatchewan dwellers,
individuals diagnosed with IBD living in rural
locations were 40% less likely to have a gastro-
enterologist as their primary IBD care provider.

¢ |ndividuals diagnosed with IBD living in ru-
ral Saskatchewan have lower rates of lower
endoscopies than their urban counterparts.

e Rural residents in Saskatchewan with the diagno-
sis of IBD have higher 5-aminosalicylic acid med-
ication claims than urban residents.

¢ Individuals diagnosed with [IBD in rural
Saskatchewan have higher risk and rates of IBD-
specific and IBD-related hospitalizations than
their urban counterparts.

care and integrated models of care (7-9). However, not all
individuals living with IBD have access to these services (8,
10). Equitable health care is a significant social determinant
of health (11) and is understood as patients’ ability to obtain
suitable health care services based on their needs (12). Despite
having lower incidence rates of IBD reported among rural
dwellers in comparison to urban ones (1), patients with IBD
living in rural and remote Canadian locations face challenges
in accessing specialized health care (10, 13). As such, the lack
of patient access to specialist care and greater geographical
distance away from specialist care for chronic diseases, such
as IBD, can lead to gaps in care and increased risk for IBD-
related complications (9, 10, 14).

Research evaluating the provision of services to rural
patients with IBD in Canada is crucial to advocate for health
care equity and improve the quality of care (13). There are
limited rural-urban comparisons among patients with IBD.
One study examined disparities in the care of rural and urban
Canadians with IBD in three provinces (10). This study used

data from Alberta, Manitoba, and Ontario and identified
health services utilization differences between rural and urban
patients with IBD, specifically fewer outpatient gastroenter-
ology visits and higher hospitalizations among rural patients
with IBD in comparison to urban ones (10). No Canadian
studies have evaluated differences in medication claims be-
tween rural and urban patients with IBD in Canada.

In this study, we aimed to contrast health care utilization
(i.e., outpatient gastroenterology visits, lower endoscopies,
claims for IBD medications, IBD-specific and IBD-related
hospitalizations, and surgeries for IBD) between rural and
urban residents diagnosed with IBD in Saskatchewan, Canada.

METHODS

This study is part of a patient-oriented research initiative that
utilizes a mixed-methods approach. While the qualitative
component examined health care use and access to care by
individuals diagnosed with IBD in rural Saskatchewan (13),
this article reports the findings of the quantitative portion of
the study. Ethics approval was obtained from the University
of Saskatchewan Ethics Board (Beh-REB 954).

Setting, Data Source, and Study Population

We completed a population-based retrospective study
using Saskatchewan administrative health databases.
Saskatchewan’s landscape covers an area of 588,244 square
kilometers and has a population of around 1.1 million (15).
More than a quarter (35.6%) of the Saskatchewan popula-
tion resides in rural and remote locations (15). Saskatchewan
residents (~99%) benefit from publicly funded provincial
health coverage (16-18).

The province has records of provided health care services
and health coverage in administrative databases, including
the hospital discharge abstracts data (DAD), Medical Services
Branch (MSB), Prescription drug plan (PDP), and Person
Health Registration System (PHRS) datasets (16-19). The
DAD has acute patient hospital discharge information such
as type of diagnosis, performed procedures, admissions, and
discharge date. Information on outpatient physician services
is contained in the MSB data. Data on outpatient medications
claims are available in the PDP, with details on dispensation
date and drug identification numbers (DINs), among others.

The PDP data have information on every dispensed outpa-
tient prescription medication regardless of coverage or how
the claim was paid (either by the federal or provincial govern-
ment, patients, or private insurance companies) (18). Over the
counter and medications administered in the hospital setting
are not captured by this database. Demographic information
including place of residence, date of birth, sex, and health
care is contained in the PHRS. We linked these administrative
health databases deterministically using the encrypted unique
identifiers.

To identify diagnosed IBD cases, the International
Classification of Disease (ICD) codes of UC (i.e., ICD-9
556.x/ICD-10-CA K51.xx) and CD (i.e., ICD-9 555.x/ICD-
10-CA K50.xx) were used and a previously validated admin-
istrative algorithm for IBD was applied (20). This algorithm
required at least 5 health care encounters with the diagnosis
of IBD within 2 years of continuous health coverage or 3
or more health care encounters within less than 2 years of
health coverage (20). Each case was classified as CD or UC
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case based on the most frequent diagnosis across health
care contacts (8). Incident IBD cases were selected, which
required 8 years of continuous health care coverage with no
records of health care contacts with the diagnosis of CD or
UC before the date of diagnosis, specifically the first eligible
IBD contact (17).

Subsequently, incident IBD cases aged >18 years old
residing in Saskatchewan between 1998/1999 and 2017/208
fiscal years were included in this study (i.e., between April 1,
1998, and March 31, 2018). Data between 1990/1991 and
1997/1998 were considered to assess the 8 years of contin-
uous health care coverage without IBD contacts and differen-
tiate incident from prevalent cases.

The rural or urban location of residence was assigned at
the date of IBD diagnosis based on postal codes and was
considered dichotomous. Incident IBD cases with postal
codes within census agglomeration or metropolitan areas
with a population size of 215,000 were classified as urban
and those outside as rural (17).

Study Outcomes

In this study, we evaluated outpatient (i.e., gastroen-
terology visits, lower endoscopies, and claims for IBD
medications) and inpatient (i.e., IBD-specific and IBD-
related hospitalizations, and surgeries for IBD) health care
utilization outcomes.

Outpatient Outcomes

Gastroenterology visits—Qutpatient visits with
gastroenterologists were measured after the date of IBD
diagnosis. We used the main specialty of claiming physician
variable in the Saskatchewan MSB database to identify visits
with gastroenterologists. We classified IBD cases who had
and did not have outpatient visits with a gastroenterologist
(ever having seen a gastroenterologist, dichotomous) and
measured the number of these visits from diagnosis date
until the end of the study period (continuous). The time from
the date of IBD diagnosis to the first outpatient visit with a
gastroenterologist was also measured. Gastroenterology visits
were classified in IBD-specific (i.e., those with the diagnosis
code of UC [ICD-9 556.x/ICD-10-CA K51.xx] or CD [ICD-9
555.x/ICD-10-CA K50.xx]) and IBD-related contacts (i.e.,
those with IBD-specific diagnoses or codes of signs and
symptoms of IBD (see Supplementary Table 1 for details)
(10). In addition, data from the MSB were used to determine
the primary IBD care providers within the 6 months after the
IBD diagnosis (gastroenterologist or non-gastroenterologist,
dichotomous). Specifically, IBD cases who had more than
50% of the outpatient IBD visits with physicians who had
gastroenterology as the main specialty was classified as
primary IBD care provider “gastroenterologist,” otherwise
“non-gastroenterologist.”

Lower endoscopies—We used the Canadian Classification
of Diagnostic, Therapeutic, and Surgical Procedures (CCP)
and the Canadian Classification of Health Interventions
(CCI) codes in the DAD to determine IBD cases who had
lower endoscopies (i.e., colonoscopies, sigmoidoscopies,
rectoscopies, and anoscopies) between the diagnosis date until
the end of the study period (ever having a lower endoscopy,
dichotomous). Supplementary Table 2 lists the procedure
codes used to identify lower endoscopies. The time from

IBD diagnosis to the first lower endoscopy was measured. In
addition, we measured the number of lower endoscopies from
diagnosis date until the end of the study period (continuous).

Medication claims for IBD—We accessed outpatient
medication claims information from the PDP data.
Medications claims for IBD were identified using the DING.
The medications for IBD were classified into three groups,
immunomodulators (e.g., azathioprine, mercaptopurine,
and methotrexate), biologics (e.g., infliximab, adalimumab,
golimumab, certolizumab, vedolizumab, and ustekinumab),
and S-aminosalicylic acid (5-ASA, e.g., mesalamine,
sulfasalazine, and olsalazine sodium). The list of medications
and corresponding DINs are shown in Supplementary Table
3. We evaluated medication claims for immunomodulator,
biologic, and 5-ASA therapies from the date of IBD diagnosis
to the end of the study period or end of the coverage. Each
case was classified as ever having a medication claim for IBD
(dichotomous each immunomodulator, biologic, and 5-ASA
medications). The time from the diagnosis date to the first
medication claim was measured for each category. In addition,
corticosteroid dependency (CsDep) was measured 6 months
after the date of diagnosis and was defined as having two
or more prescriptions of oral corticosteroids within 180 days
(8, 21). The DINSs of corticosteroid medications are listed in
Supplementary Table 3.

Inpatient Outcomes

IBD-specific and -related hospitalizations—The DAD was
used to identify hospitalizations after the date of diagnosis.
IBD-specific hospitalizations were those with two or more
days of inpatient care that had as the most responsible
diagnosis UC (i.e., ICD-9 556.x/ICD-10-CA KS51.xx) or
CD (i.e., ICD-9 555.x/ICD-10-CA K50.xx). IBD-related
hospitalizations were those with two or more days of hospital
care related to IBD-specific diagnoses (i.e., UC or CD) and
signs or symptoms associated with IBD (Supplementary Table
1) (10). Each case was classified as having an IBD-specific and
-related hospitalization (dichotomous each) and the number
of hospitalizations were measured from diagnosis date until
the end of the study period or end of coverage (continuous).
In addition, the time from the diagnosis date to the first IBD-
specific and -related hospitalizations were measured.

Surgeries for IBD—The DAD was also used to identify
surgeries for IBD from the date of diagnosis until the end of
the study period (having surgery for IBD, dichotomous). A
previously developed and tested list of surgical procedures for
CD and UC was used (Supplementary Table 4) (10, 22). The
time from the IBD diagnosis to the first surgery for IBD was
measured as well.

Statistical Analysis
Multivariable regression models were run to test the associa-
tion between rural/urban location of residence at the time of
IBD diagnosis and the study outcomes, specifically gastroenter-
ology visits, lower endoscopies, prescription medication claims
(i.e., immunomodulator, biologic, and 5-ASA claims), IBD-
specific and IBD-related hospitalizations, and surgeries for IBD.
To contrast risk differences, we used Cox proportional
hazard regression models and estimated hazard ratios (HRs)
and 95% confidence intervals (95% Cls). The length of fol-
low-up (i.e., in person-months of health coverage from the
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IBD diagnosis to either the date of the study outcome or
censoring) was the offset term for the models, accounting
for varying lengths of the observation time for each IBD
case.

To determine differences in the rate of outpatient gastroen-
terology visits, lower endoscopies, and hospitalization, nega-
tive binomial regression models were used, and incidence rate
ratios (IRRs) and their 95% Cls were estimated. The nega-
tive binomial distribution of the generalized linear model was
used because it provided the best fit for the data. We used
the ratio of the deviance to the model degrees of freedom to
evaluate the fitness of the model. A well-fitting model will
generate a ratio value close to 1 (23). Model comparisons
revealed that the Poisson distribution (suitable for modeling
rates) was over-dispersed for our data (24).

Logistic regression models were used to evaluate the
association between rural/urban residence and the odds
of having a gastroenterologist as primary IBD care pro-
vider and corticosteroid dependency (CsDep) within the 6
months after the date of IBD diagnosis. Odds ratios (ORs)
and 95% CIs were reported for these model results. This
data analysis was restricted to incident IBD cases with 6
months of continuous health coverage after the date of
diagnosis.

The model covariates included rural/urban residence,
sex (male or female), age at diagnosis (continuous), disease
type (UC or CD), and mean neighborhood income quin-
tile (categorized from lowest to highest income). Stratified
analyses by disease type were run considering sex, age at di-
agnosis, and neighborhood income quintile as covariates. In
addition, a potential confounding effect of having a gastro-
enterologist as the primary IBD care provider was assessed.
We also stratified the analyses by age group (i.e., 18-39,
40-59, 260 years old) at IBD diagnosis to explore if rural
and urban disparities were more pronounced in certain age
groups.

SAS software version 9.4 (SAS Institute Inc., Cary NC) was
used to carry out all the analysis and an a = 0.05 was adopted
as the significance level.

RESULTS

In total, 5,173 (CD 2,796 and UC 2,377) diagnosed IBD inci-
dence cases from April 1, 1999, to March 31, 2018, were in-
cluded in the study (Table 1). The mean age of IBD diagnosis
was 42.46 years (SD = 17.57) and females accounted for 53.0%
of the study. About a third of the IBD cases (29.8%) resided in
rural locations at the date of diagnosis. We explored if rural resi-
dence changed 6 and 12 months after the date of IBD diagnosis,
observing negligible variations on this variable. Compared with
urban patients with IBD, rural patients with IBD were older
(43.85 +18.09 vs. 41.86 = 17.32, P = 0.0002), were more likely
to be male (49.7% vs. 45.9%, P < 0.001), and less likely to have
CD (50.8% vs. 55.4%, P < 0.0001). Statistically significant
differences between rural and urban residents were observed by
neighbourhood income quintiles (Table 1).

Variations in the frequencies of the study outcomes were
observed between individuals living in rural and urban
locations at the date of diagnosis, particularly among gastro-
enterology visits, prescription medication claims, and IBD-
specific and IBD-related hospitalizations (Table 2).

Adjusted associations are presented in Table 3 and outlined
in the sections below. We evaluated if having a gastroente-
rologist as the primary IBD care provider confounded any
of the associations and observed that none of the regression
estimates changed in more than 10%; consequently, having a
gastroenterologist as the primary IBD care provider was not
included in the final models.

Outpatient Outcomes
Gastroenterology visits

Rural Saskatchewan dwellers with the diagnosis of IBD had
fewer gastroenterology visits (HR = 0.82, 95% CI: 0.77-
0.88) compared to urban residents. This difference was sig-
nificant among both CD (HR = 0.85, 95% CI: 0.77-0.93)
and UC (HR = 0.80, 95% CI: 0.72-0.88) cases (Table 3).
The stratified analysis by age groups showed lower gastro-
enterology visits limited to the youngest age group (HR =
0.76, 95% CI: 0.68-0.84; IRR), Supplementary Table 5.

Table 1. Descriptive characteristics of rural and urban patients diagnosed with IBD in Saskatchewan between 1998/1999 and 2017/2018 fiscal years

Characteristics Full cohort (n = 5173) Rural (7 = 1544) Urban (n = 3629) P-value®
Age at diagnosis (years), mean+SD 42.46 = 17.57 43.85 = 18.09 41.86 = 17.32 0.0002
Sex, n (%)
Female 2742 (53.0) 777 (50.3) 1965 (54.1) <0.0001
Male 2431 (47.0) 767 (49.7) 1664 (45.9)
Length of follow-up (years), mean=SD 10.42 = 5.47 10.60 = 5.52 10.35 = 5.45 0.13
Diagnosis, n (%)
CD 2796 (54.0) 785 (50.8) 2011 (55.4) <0.0001
ucC 2377 (46.0) 759 (49.2) 1618 (44.6)
Mean neighbourhood income quintile, n (%)
1 (lowest) 695 (13.4) 173 (11.2) 522 (14.4) <0.0001
2 992 (19.2) 347 (22.5) 645 (17.8)
3 973 (18.8) 260 (16.8) 713 (19.6)
4 1171(22.6) 365 (23.6) 806 (22.2)
5 (highest) 1032 (19.9) 247 (16.0) 785 (21.6)
Unknown 310 (6.0) 152 (9.8) 158 (4.4)

‘t-test and chi-square tests.
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Table 2. Study outcomes observed among rural and urban IBD cases between 1998/1999 and 2017/2018 fiscal years, n = yes (%)

Full cohort

Crohn’s disease

Ulcerative colitis

Study outcomes Total Rural Urban Total Rural Urban Total Rural Urban
(n=5173) (n=1544) (n=3629) (n=2796) (n=785) (n=2011) (n=2377) (n=759) (n=1618)

Outpatient

Gastroenterol- 4338 (83.9) 1250 (81.0) 3088 (85.1) 2369 (84.7) 654 (83.3) 1715 (85.3) 1969 (82.8) 596 (78.5) 1373 (84.9)
ogy visit

Lower endos- 4509 (87.2) 1356 (87.8) 3153 (86.9) 2255 (80.7) 642 (81.8) 1613 (802) 2254 (94.8) 714 (94.1) 1540 (95.2)
copy

Prescription 4121 (79.7) 1282 (83.0) 2839 (78.2) 1912 (68.4) 570 (72.6) 1342 (66.7) 2209 (92.9) 712(93.8) 1497 (92.5)
claim of 5-ASA

Prescription 1971 (38.1) 554 (35.9) 1417 (39.0) 1336 (47.8) 356 (45.4) 980(48.7) 635(26.7) 198 (26.1) 437 (27.0)
claim of IMs

Prescription 1252 (24.2) 339 (22.0) 913 (25.2) 859 (30.7) 219(27.9) 640(31.8) 393 (16.5) 120 (15.8) 273 (16.9)
claim of biologics

Corticosteroid 216 (4.2) 62 (4.0) 154 (4.2) 116 (4.1) 33 (4.2) 83 (4.1) 100 (4.2) 29 (3.8) 71 (4.4)
dependency
Inpatient

IBD-specific hos- 2545 (49.2) 839 (54.3) 1706 (47.0) 1498 (53.6) 468 (59.6) 1030 (51.2) 1047 (44.0) 371 (48.9) 676 (41.8)
pitalization

IBD-related hos- 2761 (53.4) 897 (58.1) 1864 (51.7) 1605 (57.4) 491 (62.5) 1114 (55.4) 1156 (48.6) 406 (53.5) 750 (46.4)
pitalization

Surgery for IBD 1744 (33.7) 526 (34.1) 1218 (33.6) 1016 (36.3) 277 (35.3) 739 (36.7) 728 (30.6) 249 (32.8) 479 (29.6)

5-ASA, 5-aminosalicylic acid; IM, immune modulators.

Table 3. Adjusted measures of association between rural residence at the date of diagnosis and the study outcomes

Study outcomes Full cohort (n=5173)

Crohn’s disease (12 = 2796) Ulcerative colitis (n = 2377)

Adjusted” HR Adjusted”™ HR Adjusted” HR Adjusted” HR
(95% CI) (95% CI) (95% CI) (95% CI)
Outpatient
Gastroenterology visit 0.82 (0.77 to 0.88 0.82 (0.77 to 0.88) 0.85 (0.77 to 0.93 0.80 (0.72 to 0.88)

Lower endoscopy

Prescription claim of 5-ASA

Prescription claim of IMs

Prescription claim of biologics

Corticosteroid dependency?

Inpatient

IBD-specific hospitalization

IBD-related hospitalization

Surgery for IBD

( )
0.98 (0.92 to 1.05)
1.13 (1.05 to 1.21)
0.90 (0.81 to 1.00)
0.86 (0.76 to 0.99)
1.01 (0.74 to 1.38)
1.21 (1.11 to 1.32)
1.19 (1.09 to 1.29)
0.97 (0.87 to 1.08)

0.94(0.87 to 1.00)
1.10 (1.02 to 1.18)
0.93 (0.84 to 1.03)
0.89 (0.78 to 1.01)
0.94 (0.79 to 1.12)

1.23 (1.13 to 1.34)
1.20 (1.11 to 1.31)
0.98 (0.88 to 1.09)

( )
1.04 (0.95 to 1.15)
1.13 (1.02 to 1.26)
0.91 (0.81 to 1.04)
0.87 (0.74 to 1.02)
0.91 (0.60 to 1.39)
1.25 (1.11 to 1.40)
1.21 (1.09 to 1.36)
0.95 (0.82 to 1.10)

(
0.85 (0.77 to 0.93)
1.06 (0.97 to 1.16)
0.94 (0.79 to 1.13)
0.93 (0.74 to 1.17)
1.14 (0.73 to 1.79)

1.21 (1.06 to 1.39)
1.19 (1.05 to 1.35)
1.01 (0.86 to 1.19)

HR, hazard ratio; 95% CI, 95% confidence interval; 5-ASA, 5-aminosalicylic acid; IMs, immune modulators; Bold values denote statistically significant

results.
“Adjusted by age, sex, and mean neighborhood income quintile.

“"Adjusted by age, sex, mean neighborhood income quintile, and type of disease (i.e., Crohn's disease, ulcerative colitis).
tOdds ratios and 95% ClIs; logistic regression models restricted to individuals with 6-months follow-up after the date of diagnosis.

Among individuals diagnosed with IBD who had out-
patient gastroenterology visits, IBD cases living in rural
Saskatchewan had lower rates of gastroenterology visits than
their urban counterparts (IBD-specific visits: IRR = 0.89,
95% CI: 0.83-0.95; IBD-related visits: IRR = 0.90, 95% CI:
0.84-0.97). These disparities in the number of IBD-specific
and IBD-related outpatients gastroenterology visits were
also observed among those with CD; however, no significant
differences were observed among patients with UC (Figure 1).

Six months after the IBD diagnosis, 30.6% (n = 1350) of
individuals had a gastroenterologist as the primary IBD care
provider (other providers 69.4%, n = 3065). We observed
that rural dwellers were less likely to have a gastroenterolo-
gist as their primary IBD care provider within the 6 months
after IBD diagnosis (rural = 23.0%, urban = 77.0%; adjusted
OR = 0.60, 95% CI: 0.51-0.70) compared to their urban
counterparts. This difference was significant for both CD
(rural = 24.0%, urban = 34.7%; adjusted OR = 0.61, 95%
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Full cohort

IBD-specific gastroenterology visits

CcD

uc

IBD-related gastroenterology visits Full cohort

Ccb
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Figure 1. Association between the location of residence at IBD diagnosis and rates of outpatient gastroenterology visits. The figure shows adjusted
incidence rate ratios (IRRs) and 95% confidence intervals (95% Cls) for rural residents. Adjusted IRRs are presented for IBD-specific and -related visits
in the full cohort analysis (blue lines), as well as in the Crohn’s disease (CD, orange lines) and ulcerative colitis (UC, green lines) groups. Bold values

denote statistically significant results.
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Figure 2. Association between the location of residence at IBD diagnosis and rates of hospitalizations. The figure shows adjusted incidence rate ratios
(IRRs) and 95% confidence intervals (95% Cls) for rural residents. Adjusted IRRs are presented for IBD-specific and -related hospitalizations in the
full cohort analysis (blue lines), as well as in the Crohn’s disease (CD, orange lines) and ulcerative colitis (UC, green lines) groups. Bold values denote

statistically significant results.

CI: 0.49-0.75) and UC (rural = 21.9%, urban = 32.7%;
adjusted OR = 0.59, 95% CI: 0.46-0.74) cases.

Lower endoscopies

As presented in Table 3, we did not observe a statistically
significant difference in the HR of lower endoscopies between
IBD cases living in rural and urban areas (HR = 0.94; 95% CI:
0.87-1.00). However, fewer lower endoscopies were observed
among patients with UC living in rural Saskatchewan (HR =
0.85, 95% CI: 0.77-0.93) than those in urban dwellers. No
significant results were observed among CD cases (HR = 1.04,
95% CI: 0.95-1.15).

In addition, we observed that individuals diagnosed with
IBD living in rural Saskatchewan had lower rates of lower

endoscopies after the date of diagnosis than their urban
counterparts (IRR = 0.92, 95% CI: 0.87-0.98). This dis-
parity in the number of lower endoscopies was significant
among individuals with UC (IRR = 0.89, 95% CI: 0.82-
0.95), but not significant in the CD group (IRR = 0.96, 95%
CI: 0.88-1.05). Furthermore, this difference in the rates of
lower endoscopies was only significant in the youngest age
group (i.e., 18-39 years; IRR = 0.88, 95% CI: 0.81-0.96),
Supplementary Table 5.

Prescription medication claims

Compared to urban residents, rural Saskatchewan dwellers
had higher prescription claims of 5-ASA (HR = 1.10,95% CIL:
1.02-1.18). This difference was significant (HR = 1.13, 95%
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CI: 1.02-1.26) among diagnosed patients with CD. We did
not observe significant rural-urban differences in biologic and
immune modulator claims. Similarly, there were no significant
results in CsDep between the two groups (Table 3).

Inpatient Outcomes
Hospitalizations

The risk of hospitalizations was significantly higher among
rural than urban dwellers, both IBD-specific (HR = 1.23,
95% CI: 1.13-1.34) and IBD-related (HR = 1.20, 95% CI:
1.11-1.31) hospitalizations. In the stratified analysis by dis-
ease type, there were higher risks of hospitalizations for CD
(specific HR = 1.25, 95% CI: 1.11-1.40; related HR = 1.21,
95% CI: 1.09-1.36) and UC (specific HR = 1.21, 95% CI:
1.06-1.39; related HR = 1.19,95% CI: 1.05-1.35) cases living
in rural settings than their urban counterparts (Table 3). The
stratified analysis by age groups showed that the differences
in hospitalization between rural and urban patients were
present across all age groups; however, slightly higher HRs
of both IBD-specific (HR = 1.43, 95% CI: 1.17-1.74) and
IBD-related (HR = 1.37,95% CI: 1.15-1.65) hospitalizations
were observed among those >60 years old (Supplementary
Table 5).

Furthermore, higher IBD hospitalization rates were
identified in rural Saskatchewan patients (IBD-specific IRR
= 1.22, 95% CI: 1.09-1.37; IBD-related IRR = 1.23, 95%
CI: 1.10-1.37) compared to those residing in urban locations.
Similarly, differences in the rates of hospitalizations were
observed among patients with CD and UC (Figure 2).

Surgeries for IBD

In the full group and stratified analyses, as well as in the strat-
ified analysis, we did not identify significant differences in the
risks of surgeries for IBD between rural and urban dwellers
(Table 3).

DISCUSSION

In this population-based study of patients with IBD in
Saskatchewan, we identified disparities in IBD health care
utilization that reflect rural-urban inequities in the access to
IBD care. Compared to urban residents, rural dwellers had
fewer gastroenterology outpatient visits, and rural residents
had 40% lower odds of having a gastroenterologist as their
primary IBD care provider. These findings are aligned with
other studies in Canada and worldwide. Benchimol et al
(10) identified fewer IBD-specific gastroenterologist visits
for Canadian rural patients. Internationally, researchers
have also reported that rural residents are less likely to be
treated by a gastroenterologist for their gastrointestinal
diseases (25, 26), have reduced digestive disease-related of-
fice visits (27), and decreased surveillance colonoscopies (25).
In our study, we observed lower rates of lower endoscopies
among rural Saskatchewan dwellers with the diagnosis of
IBD in comparison to their urban counterparts. Particularly,
individuals with UC living in rural areas had evidence of
both fewer endoscopies and lower endoscopy rates than
UC urban dwellers. Difficulty accessing specialist services
for rural residents in Saskatchewan is not new, or specific
for individuals living with IBD. In a province-wide survey,
Karunanayake et al. (28) reported that 23% of individuals
residing in rural Saskatchewan experienced difficulties in

accessing specialist care, and the greater the distance from
specialist centers, the greater the difficulties in accessing care.
By disease type (Figure 1), we observed a statistically signif-
icant difference in the rates of outpatient gastroenterology
visits between rural and urban individuals with the diagnosis
of CD. However, these differences were not significant for
individuals diagnosed with UC. A potential explanation of
this difference could be the sample size; these differences might
be confirmed with larger cohorts. Interestingly, Benchimol et
al. (10) observed significant differences in the rates of outpa-
tient visits between rural and urban individuals in Ontario,
the largest cohort included in the study, but not significant in
the Alberta and Manitoba IBD cohorts.

Limited studies have assessed differences in medica-
tion claims between rural and urban patients with IBD.
We identified differences in this regard, with prescriptions
claims of 5-ASA 10% higher among rural dwellers. This
difference was significant for CD, but not UC. We did not
observe significant rural-urban differences in other IBD med-
ication outcomes including claims for biologics and immune
modulators, or CsDep. An important limitation of using ad-
ministrative health data is the lack of measurement of disease
severity. Previous studies have described a lower incidence of
IBD in rural residents (1), but there are no data to suggest
any differences in IBD phenotype or severity between rural
and urban patients. The finding of increased use of 5-ASA
medications in rural patients with CD is therefore concerning,
as 5-ASA medications have a limited role in the management
of this disease with guidelines suggesting against the use of
5-ASA in patients with CD of any severity (29, 30). The only
other study assessing differences in medication use between
areas with different population densities is a German study
by Lange et al (25). They observed that individuals with IBD
in urban areas were more likely to receive steroids or immu-
nosuppressive therapies than those individuals in rural areas
(25). Lack of access to gastroenterology care could also af-
fect 5-ASA prescription medication claims among individuals
with IBD living in rural areas. However, we did not find evi-
dence that having gastroenterology as the primary IBD care
provider confounded the association between 5-ASA claims
and rural residence.

The risk of IBD-specific and IBD-related hospitalizations
was higher among rural Saskatchewan patients, consistent
with findings in Benchimol et al’s (10) and Xu et als (27)
studies. In addition, as reported by Benchimol et al. (10),
we observed higher risks of IBD-specific and IBD-related
hospitalizations in the oldest age group. This finding requires
particular attention when planning and delivering of IBD care
to promote integrative and tailored models of care for this spe-
cific age group and advocate for their wellbeing. Benchimol
et al. (10) also reported increased rates of emergency depart-
ment visits from rural patients with IBD. However, we did
not examine differences in emergency department visits due
to limited data in Saskatchewan. Although Benchimol et al.
(10) and Borren et al. (14) identified rurality as a risk factor
for IBD-related surgeries, we did not find similar disparities in
our population in Saskatchewan.

Our study findings highlight the lack of access to special-
ized IBD care for individuals living in rural Saskatchewan and
the associated increased risk of negative disease outcomes,
IBD-specific and IBD-related hospitalizations. The lack of
access to specialized IBD care can result in increased direct
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costs and health services utilization for individuals who re-
side in rural areas. Hospitalizations contribute to increased
direct costs of care (31). If measures can be established to
increase access to gastroenterologist care for rural residents
of the province living with IBD, direct costs to the health
system could potentially be diminished (31). Better clinical
outcomes such as remission and decreased hospitalizations
and surgeries are seen when individuals with IBD are cared
for by gastroenterologists (5, 31). In addition, access to
gastroenterologists in hospitalized patients with UC reduces
in-hospital mortality (32).

Strengths of this study include its population-based nature
with a large and representative sample size of the rural and
urban population over 18 years, and that it is the first study
in Canada to demonstrate differences in medication claims
between rural and urban patients with IBD. Notwithstanding,
we acknowledge the limitations of using administrative health
data, including the presence of potential misclassification bias
in assessing diseases surveillance for individuals with chronic
diseases (33). We applied a validated case definition that re-
quired multiple IBD health care contacts to overcome poten-
tial misclassification bias. The applied case definition has been
also recognized as one of the most accurate algorithms to
identify adults with the diagnosis of IBD (34). An additional
concern is that of differential accuracy of these algorithms
in the identification of patients in rural or urban settings.
However, the algorithm used has been validated in a variety
of populations (20, 34, 35), including in settings with large
rural populations (20). As in-hospital medications are not
captured in the PDP, individuals who initiate biologic therapy
in hospital but who are not continued this therapy upon dis-
charge would not be captured. However, this is likely a very
small percentage of patients and it is unlikely to affect our
results. Given that in Canada infliximab and adalimumab
were authorized for IBD in the 2000s (22), another limitation
that needs to be acknowledged is that individuals diagnosed
before 1998 and with biologic prescription claims were not
considered due to the study period and use of an incident
IBD cohort. In addition, we evaluated prescription medi-
cation claims for IBD as a dichotomous outcome. This ap-
proach does not consider continuation, duration, or rates of
medication claims. Further studies could continue assessing
rural-urban inequities in prescription medication claims con-
sidering prevalent and multiprovince IBD cohorts, as well as
the measurement and assessment of episodes of medication
therapies for IBD. Detailed approaches to assess medication
claims could make evident further rural and urban inequities
in the management of IBD.

Finding creative solutions to enhance access to gastroen-
terologist care for individuals with IBD living in rural areas
of the province is critical. A study of patients with IBD living
in rural areas of Saskatchewan identified that patients were
often required to travel to urban centres to receive gastro-
enterologist care (13). Participants in this same study highly
recommended the use of virtual care technologies (i.e., tele-
phone services, video-conferencing, and telehealth) to access
gastroenterologist care. Virtual IBD care can reduce barriers
to accessing specialist care, provide an opportunity to reduce
out-of-pocket expenses for patients, increase the quality of
life, and provide optimal IBD care (13, 36). Virtual IBD care
has been suggested as comparable to in-person care (36).

In conclusion, we identified that Saskatchewan rural
residents diagnosed with IBD had fewer gastroenterology
outpatient visits, lower odds of having a gastroenterolo-
gist as their primary IBD care provider, lower rates of lower
endoscopies, more 5-ASA prescription claims, and higher risk
and rates of hospitalizations due to IBD than their urban
counterparts. These disparities in IBD health care utilization
reflect rural-urban inequities in the access to IBD care. These
rural-urban inequities require the attention of health care
providers, decision-makers, and patients living with IBD to
promote health care innovation and equitable management
of patients with IBD living in rural areas.
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