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Abstract

Background: Variation in health care, when not based on patient preference, may result in poorer 
care. We determined whether variation in health services utilization, gastroenterologist care and out-
comes existed among patients with elderly-onset inflammatory bowel disease (IBD).
Methods: Patients with IBD (diagnosed ≥65  years) were identified from population-based health 
administrative data from Ontario, Canada (1999 to 2014). We assessed variation across multispecialty 
physician networks in gastroenterologist care and outcomes using multilevel logistic regression. 
Median odds ratios (MOR) described variation. We evaluated the association between gastroenter-
ologist supply, specialist care and outcomes.
Results: In 4806 patients, there was significant variation in having  ever seen a gastroenterologist 
(MOR 3.35, P < 0.0001), having a gastroenterologist as the primary IBD care provider (MOR 4.16, 
P < 0.0001), 5-year colectomy risk in ulcerative colitis (MOR 1.38, P = 0.01), immunomodulator use 
(MOR 1.47, P = 0.001), and corticosteroid use (MOR 1.26, P = 0.006). No variation in emergency 
department visits, hospitalizations or intestinal resection (Crohn’s) was noted. Patients in networks 
with fewer gastroenterologists were less likely to see a gastroenterologist (odds ratio [OR] 0.29, 95% 
confidence interval [CI] 0.15 to 0.56), have a gastroenterologist as their primary care provider (OR 
0.27, 95% CI 0.12 to 0.59), be hospitalized within 5 years (OR 0.82, 95% CI 0.69 to 0.98), and be pre-
scribed biologics within 1 year (OR 0.50, 95% CI 0.28 to 0.89).
Conclusions: Utilization of gastroenterology care in patients with elderly-onset IBD varies greatly. 
Patients treated by gastroenterologists and in networks with more gastroenterologists have better out-
comes. There is a need to ensure all individuals with IBD have equal access to and utilization of spe-
cialist care to ensure the best possible outcomes.
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Background
Elderly people ≥65  years represent the fastest growing group 
living with inflammatory bowel disease (IBD). Prevalence 
among Ontario seniors increased by 5.2% per year between 
1999 and 2008 (1) and is expected to reach 1370 per 100,000 
by 2030 (2). Elderly-onset IBD presents a challenge due to age-
related comorbidities (e.g., diabetes, cardiovascular disease) 
(3,4), increased risk of malignant and infectious complications 
(5–7), and postoperative complications and mortality fol-
lowing surgery (8,9).

Despite a universal health care system in Ontario, Canada, 
disparities in access to gastroenterologist care exists for 
patients with IBD (10). Rural dwelling IBD patients, es-
pecially elderly people, are less likely to be cared for by 
gastroenterologists (11)—which is known to lower surgery 
rates (10,12), in-hospital mortality (13) and emergency de-
partment (ED) utilization (14). Variation in IBD-related 
outcomes have also been observed across tertiary-care centers 
(14,15). While some variation is ubiquitous in health care, it 
may act as a marker of quality of care when not based on dis-
ease characteristics or patient preference (16–18). Therefore, 
the identification of variation in care is the first step toward a 
structured, large-scale quality improvement program.

In this population-based study, we determined whether vari-
ation in care exists among patients with elderly-onset IBD, and 
whether variation in access to specialist care was associated 
with worse outcomes. We also evaluated the impact of being 
treated by a gastroenterologist and gastroenterologist supply on 
these outcomes.

MATERIALS AND METHODS
Study Design and Data Sources
This study was approved by the Research Ethics Board at 
the Children’s Hospital of Eastern Ontario. We conducted 
a retrospective cohort study including all patients newly 
diagnosed with IBD at ≥65  years between April 1, 1999 
and March 31, 2014 using health administrative data in 
Ontario, Canada. These data include all legal residents of 
Ontario eligible for universal health care (>99% of the 
population). Data are collected on all outpatient physician 
contacts (Ontario Health Insurance Plan [OHIP] physi-
cian claims), hospitalizations (Canadian Institute for Health 
Information (CIHI) Discharge Abstract Database), and ED 
visits (CIHI National Ambulatory Care Reporting System). 
The Registered Persons Database was used to confirm OHIP 
eligibility. The ICES Physician Database was used to obtain 
certification and billing practice information to classify spe-
cialty of physician care providers. The Ontario Drug Benefit 
database includes all information on prescriptions filled for 

patients ≥65  years, including the type of medication, dose 
and number of days supplied. A unique encrypted identifier 
derived from Ontario health card number was used to deter-
ministically link patient records across databases. Participants 
were followed for 5  years, until death, or migration out of 
Ontario. All databases were maintained by ICES according 
to an agreement with the Ontario Ministry of Health and 
Long-Term Care. Full uncleaned databases were available to 
researchers (19).

Cases of IBD were identified with the Ontario Crohn’s and 
Colitis Cohort using a previously validated algorithm based 
on International Classification of Diseases (ICD)-9 and ICD-
10 codes for Crohn’s disease (CD) and ulcerative colitis (UC; 
ICD-9: 555, 556; ICD-10: K50, K51). The algorithm required 
≥5 physician contacts or hospitalizations for IBD and ≥1 pre-
scription for an IBD medication within 4  years (sensitivity 
78.3%, specificity 98.2%; positive predictive value: 71.1%; 
negative predictive value: 98.3%) (20). Incident cases were 
eligible for OHIP for ≥8  years prior to their first IBD diag-
nostic code (95.7% accuracy for distinguishing incident from 
prevalent cases) (20). Type of IBD was based on the most re-
cent five of nine outpatient diagnostic codes for IBD (91.1% 
accuracy); patients had IBD type unclassifiable (IBDU) if 
they could not be identified as CD or UC. The first health 
care encounter with a code for CD or UC was the date of IBD 
diagnosis.

Outcomes
We included the following outcomes (Table 1): (i) Utilization 
of specialist gastroenterology care; (ii) IBD-related hospital-
ization within the month before or after IBD diagnosis; (iii) 
IBD-related ED visit within the month before or after IBD di-
agnosis; (iv) IBD-specific hospitalization within 1 and 5 years 
of IBD diagnosis; (v) IBD-specific ED visit within 1 and 
5 years of IBD diagnosis; (vi) intestinal resection (CD) or co-
lectomy (UC); (vii) utilization of an immunomodulator, bio-
logic or systemic corticosteroids within 1 and 5 years of IBD 
diagnosis; and (viii) chronic opioid use within 1 and 5 years 
of IBD diagnosis.

Multispecialty Physician Networks
Multispecialty physician networks are informal networks de-
rived from Ontario health administrative data based on clusters 
of care, designed to evaluate quality and cost of health care (21). 
Specialists were assigned to the hospital at which they provided 
the majority of their inpatient care. Specialists without inpa-
tient service and primary care physicians were assigned to the 
hospital where the majority of their ambulatory patients were 
admitted. Small clusters in close proximity were combined into 
a single network, with at least one medium or large hospital per 
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Table 1. Definitions of outcomes (utilization of specialist gastroenterology care, health services utilization, surgery and medication utili-
zation) and selected covariates

Outcome Definition

Utilization of 
specialist 
gastroenterology 
care

1.  Having ever seen a gastroenterologist 
within 1 year of IBD diagnosis  

2.  Having a gastroenterologist as the 
primary provider of IBD-specific 
care (i.e., the majority of IBD-
specific outpatient visits were to a 
gastroenterologist).

Gastroenterologist: Board-certified gastroenterologist or 
general internists who performed more than 50 endoscopies 
per year (11,30,31). Physicians without sufficient endoscopy 
codes in a single year but had sufficient endoscopy codes 
either in the year prior or the year after were also considered 
gastroenterologists.  

IBD-specific outpatient visits: Outpatient visits with an OHIP 
code for either CD (555) or UC (556)

Health services 
utilization

1.  IBD-related hospitalization in the 
month before or after IBD diagnosis  

2.  IBD-related ED visit in the month 
before or after IBD diagnosis  

3.  IBD-specific hospitalization within 
1 and 5 years of IBD diagnosis 
(excluding the first month following 
IBD diagnosis)  

4.  IBD-specific ED visit within 1 and 
5 years of IBD diagnosis (excluding 
the first month following IBD 
diagnosis)

IBD-specific ED visit or hospitalization: ED visit or 
hospitalization with a most responsible diagnosis of CD 
(ICD-9: 555; ICD-10: K50) or UC (ICD-9: 556; ICD-10: 
K51)  

IBD-related ED visit or hospitalization: IBD-specific 
hospitalization or ED visit; hospitalization or ED visit  
with a most responsible diagnosis of any sign, symptom or 
extra-intestinal manifestation of IBD (Supplementary Table 
S1)

Surgery 1.  Intestinal resection within 1 and 
5 years of IBD diagnosis (CD only)  

2.  Colectomy within 1 and 5 years of 
IBD diagnosis (UC only)

See Supplementary Table S2 for a previously validated list of 
procedure codes (28,32)

Utilization of IBD 
medications

1.  ≥1 prescription for an 
immunomodulator within 1 and 
5 years of IBD diagnosis  

2.  ≥1 prescription for a biologic within 1 
and 5 years of IBD diagnosis  

3.  ≥1 prescription for systemic 
corticosteroids within 1 and 5 years of 
IBD diagnosis

Immunomodulator: Azathioprine, 6-mercaptopurine, 
methotrexate, cyclosporin or tacrolimus  

Biologic: Infliximab, adalimumab, certolizumab, golimumab, 
ustekinumab, vedolizumab or natalizumab  

See Supplementary Table S3 for a list of DINs associated with 
immunomodulators, biologics and systemic corticosteroids

Opioid use 1.  Chronic opioid use within 1 and 
5 years of IBD diagnosis

≥1 opioid prescription at least 91 days after the first opioid 
prescription, with no interval ≥120 days between successive 
opioid prescriptions (33)

Covariate Definition

Comorbidities 1. Tertile of comorbidity score Johns Hopkins ACG System Version 10
Time to IBD 

Diagnosis
1.  Time from first diagnostic code 

deemed to be ‘most likely IBD’ to the 
first IBD diagnostic code, categorized 
as <1 month, 1 month to <6 months, 
6 months to <12 months, and 
≥12 months

Most likely IBD: Codes identified in a survey of 
gastroenterologists in which they were asked to rank potential 
codes as being indicative of a future diagnosis of IBD (12). 
Those with a mean score ≥4 on a 5-point Likert scale were 
included in the list of most likely IBD codes. Codes include 
signs, symptoms and common extra-intestinal manifestations 
of IBD (Supplementary Table S5). 

CD, Crohn’s disease; DIN, drug identification number; ED, emergency department; IBD, inflammatory bowel disease; ICD, International 
Classification of Diseases; OHIP, Ontario Health Insurance Plan; UC, ulcerative colitis.
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network. Satellite networks were clusters of small institutions 
referring to a single outside center for tertiary care.

IBD patients were assigned to a multispeciality physician 
network based on the physician providing the majority of IBD-
specific outpatient care in the first year after diagnosis to iden-
tify the location where they received their IBD care since they 
may have travelled for specialist care. We evaluated variation in 
specialist care and outcomes among patients within each physi-
cian network, allowing us to examine variation based on where 
gastroenterology care was provided. We excluded patients who 
could not be linked with a physician network or patients linked 
to a children’s hospital hub (n  =  264), patients with a postal 
code in the Census Metropolitan Area of Kingston or assigned 
to the Kingston General Hospital network due incomplete 
shadow billing (n = 111), and patients missing rural/urban clas-
sification or neighbourhood income (n = 7).

Gastroenterologist Supply
In order to determine whether variation in care was reduced 
by network-level supply of gastroenterologists, we conducted 
models with and without the number of gastroenterologists per 
100,000 adults (≥18 years) assigned to each physician network, 
categorized as 0–2.4, 2.5–4.9 and ≥5.

Covariates
A summary of covariates included in each model is provided in 
Supplementary Table S4. All models were adjusted for age at 
IBD diagnosis, sex, mean neighbourhood income quintile (a 
validated proxy for individual-level income (22)), rural/urban 
residence and comorbidities (Table 1).

Models evaluating variation in 1- and 5-year risk of ED 
visit, hospitalization, surgery and medication use additionally 
accounted for individual measures of utilization (having a gas-
troenterologist as the primary provider of IBD-specific care) 
and access to specialist gastroenterology care (distance to pri-
mary provider of IBD-specific care, having an IBD-specific ED 
visit or hospitalization in the month before or after diagnosis, 
and time to diagnosis; Table 1). Models evaluating the variation 
in the risk of ED visit, hospitalization and surgery were addi-
tionally adjusted for biologic and immunomodulator use.

Statistical Analysis
Descriptive characteristics were reported as means and standard 
deviations (SD), medians and quartiles or proportions, where 
appropriate. We used a mixed effects multilevel logistic regres-
sion, clustered based on multispecialty physician networks. 
Models had a random intercept, meaning the intercepts of re-
gression models (i.e., log-odds of the outcome) were unique to 
each physician network. All variables in the model were fixed 
effects, meaning they were assumed to be consistent across 
all physician networks. This allowed us to estimate variation 
in outcomes between networks and account for similarities 

between patients in the same network. All models combined 
patients with CD, UC and IBDU, except models involving sur-
gical outcomes which reported CD and UC separately.

Between network variability was quantified using the me-
dian odds ratio (MOR) and interclass correlation coefficient 
(ICC) (23). The MOR measures between-network variability, 
computed using the variation of the random intercept and 
represents the median of all possible odds ratios that would 
be observed when comparing two similar people, one in a 
cluster with a higher overall risk of the outcome and the other 
in a cluster with a lower risk of the outcome. The MOR is al-
ways greater than 1, with larger values indicating a higher de-
gree of variation between clusters. The ICC is the proportion 
of the total variation in an outcome that can be attributed to 
differences between networks, with values near 1 indicating 
between-network differences were important in determining 
an individual’s outcome, whereas values near 0 suggested 
differences were driven by individual differences.

RESULTS
Patient Characteristics
We included 4806 incident cases of elderly-onset IBD. 
Descriptive characteristics are reported in Table 2.

Utilization of Gastroenterology Care and Health 
Services
Within a year of diagnosis, 80.1% of patients had seen a gastro-
enterologist and 72.5% had a gastroenterologist as the primary 
IBD care provider (Table  2). There was significant variation 
across physician networks in having ever seen a gastroenterol-
ogist (MOR 3.35, ICC 0.3277, P < 0.0001) and having a gas-
troenterologist as the primary care provider (MOR 4.16, ICC 
0.4044, P < 0.0001). Variation in access to specialist care (based 
on both definitions) decreased in magnitude but remained sig-
nificant when accounting for the number of gastroenterologists 
within a network (Table 3). Patients in networks with 0 to 2.4 
gastroenterologists per 100,000 were significantly less likely to 
use specialist care compared to those with ≥5 gastroenterologists 
per 100,000 (Table 3).

Both IBD-related ED visits and hospitalizations in the month 
before or after IBD diagnosis varied across networks (Table 3). 
The number of gastroenterologists per network was not asso-
ciated with hospitalization or ED visit at diagnosis and its in-
clusion in the model did not impact between-network variation 
(Table 3).

Across physician networks, there was no significant varia-
tion in 1- or 5-year risk of ED visit or hospitalization (Table 4). 
Networks with 0 to 2.4 gastroenterologists per 100,000 had 
decreased 5-year risk of hospitalization compared to those with 
≥5 gastroenterologists (odds ratio [OR] 0.82, 95% confidence 
interval [CI] 0.69 to 0.89).
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Surgery
There was no significant variation across physician networks 
in terms of the 1- or 5-year risk of surgery in patients with 

CD (Table  5). In patients with CD, surgery was not asso-
ciated with access to specialist care or the availability of 
gastroenterologists.

Table 2. Characteristics of study participants

Characteristics CD (n = 1535) UC (n = 2919) IBD 
(N = 4806)

Age at IBD diagnosis    
65–74 years, n (%) 1013 (66.0%) 1833 (62.8%) 3056 (63.6%)
75–84 years, n (%) 450 (29.3%) 942 (32.3%) 1517 (31.6%)
≥85 years, n (%) 72 (4.7%) 144 (4.9%) 233 (4.8%)
Female sex, n (%) 916 (59.7%) 1576 (54.0%) 2702 (56.2%)
Mean neighbourhood income quintile, n (%)    
Q1 (lowest) 254 (16.5%) 556 (19.0%) 874 (18.2%)
Q2 327 (21.3%) 603 (20.7%) 1004 (20.9%)
Q3 313 (20.4%) 583 (20.0%) 973 (20.2%)
Q4 313 (20.4%) 526 (18.0%) 901 (18.7%)
Q5 (highest) 328 (21.4%) 651 (22.3%) 1054 (21.9%)
Urban household, n (%) 1320 (86.0%) 2473 (84.7%) 4088 (85.1%)
ADG tertile, n (%)    
Q1 (lowest) 558 (36.4%) 1096 (37.5%) 1773 (36.9%)
Q2 499 (32.5%) 946 (32.4%) 1573 (32.7%)
Q3 (highest) 478 (31.1%) 877 (30.0%) 1460 (30.4%)
Having ever seen a gastroenterologist within 1  

year of diagnosis, n (%)
1243 (81.0%) 2341 (80.2%) 3848 (80.1%)

Having a gastroenterologist as the primary provider  
of care in the first year after diagnosis, n (%)

1104 (71.9%) 2138 (73.2%) 3483 (72.5%)

IBD-related ED visit ± 1 month from diagnosis, n (%) 432 (28.1%) 652 (22.3%) 1149 (23.9%)
IBD-related hospitalization ± 1 month from diagnosis, n (%) 415 (27.0%) 527 (18.1%) 994 (20.7%)
Distance to primary provider of IBD-specific outpatient care    
Mean (SD) 16.59 (44.20) 18.52 (51.17) 18.28 (50.58)
Median (Q1-Q3) 6 (3–13) 6 (3–16) 6 (3–15)
Time to IBD diagnosis, n (%)*    
<1 month 159 (10.4%) 85 (2.9%) 273 (5.7%)
1 month to <6 months 102 (6.6%) 71 (2.4%) 199 (4.1%)
6 months to <12 months 662 (43.1%) 1859 (63.7%) 2699 (56.2%)
≥12 months 608 (39.6%) 903 (30.9%) 1629 (33.9%)
IBD-specific health services utilization, n (%)    
ED visit within 1 year of diagnosis 240 (15.6%) 365 (12.5%) 629 (13.1%)
ED visit within 5 years of diagnosis 427 (27.8%) 624 (21.4%) 1092 (22.7%)
Hospitalization within 1 year of diagnosis 504 (32.8%) 632 (21.7%) 1194 (24.8%)
Hospitalization within 5 years of diagnosis 692 (45.1%) 900 (30.8%) 1674 (34.8%)
IBD-related surgery, n (%)    
Intestinal resection or colectomy within 1 year of diagnosis 312 (20.3%)   
Intestinal resection or colectomy within 5 years of diagnosis 529 (34.5%)   
Colectomy within 1 year of diagnosis  320 (11.0%)  
Colectomy within 5 years of diagnosis  543 (18.6%)  

ADG, Ambulatory Diagnostics Group; CD, Crohn’s disease; ED, emergency department; IBD, inflammatory bowel disease; SD, standard devi-
ation; UC. ulcerative colitis.

*Time to diagnosis was missing for six patients.
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There was no variation noted in 1-year risk of colectomy in 
UC patients (MOR 1.26, ICC 0.0173, P = 0.15), however, there 
was significant variation in the 5-year risk of colectomy among 
patients with UC (MOR 1.38, ICC 0.0339, P = 0.01; Table 5). 
Network-level gastroenterologist supply was not associated 
with the risk of colectomy but having a gastroenterologist as 
the primary provider of care in the first year following diagnosis 
decreased the risk of colectomy (Table 5).

Medication Use
There was significant variation in the use of immunomodulators 
but not biologics (Table 6). Gastroenterologist supply was not 
associated with immunomodulator use and did not decrease 
variation across networks, but patients with a gastroenterol-
ogist as their primary provider of care had a higher odds of 
immunomodulator use within 1 and 5 years of diagnosis rela-
tive to patients whose primary provider of care was not a gastro-
enterologist (1 year: OR 1.99, 95% CI 1.58 to 2.51; 5 years: OR 
1.69, 95% CI 1.41 to 2.02). Patients with a gastroenterologist 
as their primary provider of care had increased odds of using 
biologics within 5  years (OR 1.59, 95% CI 1.12 to 2.26) but 
not within 1 year (OR 1.36, 95% CI 0.79 to 2.34). Decreased 
gastroenterologist supply within a network was associated with 
lower odds of biologic use within 1 year (0–2.4 versus ≥5 per 
100,000: OR 0.50, 95% CI 0.28 to 0.89) but not within 5 years 
(0–2.4 versus ≥5 per 100,000: OR 0.78, 95% CI 0.55 to 1.10).

There was significant variation across networks in terms of the 
likelihood of being prescribed a systemic corticosteroid (1 year: 
MOR 1.21, ICC 0.0210, P = 0.0095; 5 years: MOR 1.26, ICC 
0.0174, P = 0.0061; Table 6). The odds of receiving steroids was 

not associated with network-level gastroenterologist supply but 
patients with a gastroenterologist as their primary provider of 
care were more likely to receive systemic steroids (1 year: OR 
1.26, 95% CI 1.09 to 1.46; 5 years: 1.18, 95% CI 1.01 to 1.39).

Chronic opioid use did not vary across physician networks 
and was not associated with network-level gastroenterologist 
supply (1 year: MOR 1.18, ICC 0.0092, P = 0.21; 5 years: MOR 
1.24, ICC 0.0153, P = 0.15; Table 6). However, patients with a 
gastroenterologist as their primary care provider were less likely 
to be prescribed opioids (1 year: OR 0.70, 95% CI 0.56 to 0.86; 
5 years OR 0.70, 95% CI 0.55 to 0.89).

DISCUSSION
Utilization of gastroenterology care among individuals 
diagnosed with IBD at an elderly age varies greatly within 
Ontario, despite a universal health system. Systematic 
differences between multispecialty physician networks were 
responsible for one-third of the variation in ever having seen 
a gastroenterologist and 40% of variation in having a gastro-
enterologist as the primary provider of IBD care. Despite high 
variation in specialist care, ED visits and hospitalizations in 
patients with IBD and intestinal resection in patients with CD 
did not vary across physician networks. In contrast, the 5-year 
risk of colectomy among patients with UC varied by physician 
network and decreased among patients who received IBD care 
from gastroenterologists.

Disparities in gastroenterologist care exist among patients 
with IBD living in rural households, compared to urban-
dwellers, and elderly patients were much less likely to be treated 
by gastroenterologists than younger patients (11). In addition, 

Table 3. Results of multilevel regression analyses assessing health services utilization within ±1 month of inflammatory bowel disease 
(IBD) diagnosis and access to specialist gastroenterology care in the first year following diagnosis among elderly patients with IBD

Outcome Model Number of gastroenterologists per 
100,000 population (Reference: ≥5)

Variance of random effects

0–2.4 2.5–4.9 Variance (τ 2) P-value MOR ICC

Having ever seen a 
gastroenterologist

A   1.60 <0.0001 3.35 0.328
B 0.29 (0.15, 0.56) 0.79 (0.33, 1.88) 1.29 <0.0001 2.95 0.281

Having a gastroenterologist 
as the primary provider of 
IBD care

A   2.23 <0.0001 4.16 0.404
B 0.27 (0.12, 0.59) 0.89 (0.32, 2.45) 1.85 <0.0001 3.66 0.36

Emergency department visits A   0.08 0.0066 1.30 0.023
B 1.02 (0.81, 1.28) 1.01 (0.76, 1.33) 0.08 0.0065 1.30 0.023

Hospitalizations A   0.11 0.0017 1.38 0.033
B 0.93 (0.72, 1.21) 0.92 (0.67, 1.26) 0.11 0.0019 1.37 0.033

Significant findings are indicated in bold font.
IBD, inflammatory bowel disease; ICC, intraclass correlation coefficient; MOR, median odds ratio Model A includes patient-level variables 

only. Model B includes patient-level variables and network-level gastroenterologist supply. Both models are adjusted for age at IBD diagnosis, sex, 
mean neighbourhood income quintile, rural/urban residence and comorbidity index. Significant findings are indicated in bold font.
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patients of any age living in rural areas were more likely to be 
hospitalized for IBD (11). Even after adjusting for rural/urban 
residence, we observed a high level of variation in utilization of 
specialist gastroenterology care suggesting that rurality is not 
an independent predictor of access to care. Instead, variation is 
best reported as the combination of region of residence and lo-
cation of care.

We observed variation in the use of immunomodulators and 
systemic corticosteroids across physician networks, while bio-
logic prescriptions and chronic opioid use did not vary. Within 
1 year of diagnosis, 6.1% of variation in immunomodulator use 
and 1.2% of variation in systemic steroids resulted from sys-
tematic differences in networks. Due to the small numbers of 
patients with a prescription for a biologic medication, we may 
have been underpowered to detect variability in this outcome. 
This is particularly true for the use of biologic medications within 
the first year, when 6.6% of variation in biologic prescriptions 
resulting from systematic differences between networks. 
Previous studies have reported similarly high variation in the 
use of IBD medications. An international comparison of elderly 
IBD patients in Canada, Denmark, the United Kingdom and 
the United States demonstrated significant variability in pre-
scription rates for steroids, mesalamine, immunomodulators 
and biologics (24). Further, variation in medication was re-
ported across IBD tertiary care centers in the United States 
(14) suggesting that there are inherent differences in how 
patients are treated, even by specialists. Alternatively, patients 
with more severe disease may be more likely to be referred to 
gastroenterologists and receive corticosteroids—a difference 
which may have been overemphasized by evaluating variation 
based on where care was received. Elderly patients with both 
CD and UC use fewer immunomodulators and biologics than 
younger patients; some studies report decreased use of steroids 
among elderly patients, while others report higher steroid use 
(25–27).

Interestingly, there was significant variation in the need for 
IBD-related surgery across networks for patients with UC but 
not CD. However, the magnitude of variation (MOR 1.32 in 
CD versus 1.38 in UC) was similar suggesting we may have 
been underpowered to detect significant variability in the risk 
of intestinal resection for CD. Systematic differences between 
networks were responsible for 3.4% of variation in the 5-year 
risk of colectomy in patients with UC and 2.5% of variation 
in the 5-year risk of intestinal resection in patients with CD. 
Elderly-onset CD is typically associated with a milder pheno-
type of disease (e.g., decreased stricturing or penetrating dis-
ease behaviour) (25,26). Nonetheless, elderly patients with 
multiple comorbidities requiring surgery may experience more 
complications (28). The risk of intestinal resection was previ-
ously shown to be similar in patients with CD across all ages 
(25,26,29). In contrast, elderly patients with UC may undergo 

colectomy more frequently than younger patients despite 
having less extensive disease (26,27,29).

Patients in multispecialty physician networks with small 
numbers of gastroenterologists were less likely to receive gas-
troenterology care and less likely to be treated with a biologic 
within the first year of diagnosis, but were less likely to be 
hospitalized within 5  years of diagnosis independent of bio-
logic utilization. Further, patients with a gastroenterologist as 
their primary IBD care provider were more likely to be treated 
with an immunomodulator, biologic or steroids, less likely to 
receive chronic opioid therapy, and were at lower risk of co-
lectomy for UC. This suggests that gastroenterologist care is 
critical for ensuring the best possible outcomes among seniors 
with IBD.

Our study was limited by the potential for misclassification 
of IBD in health administrative data. Although the algorithm 
for elderly-onset IBD has been validated (20), its performance 
is worse compared to younger people. As a result, we may have 
included some patients with non-IBD gastrointestinal disorders 
such as microscopic or ischemic colitis which may have im-
pacted our findings. However, we have no reason to believe there 
was differential misclassification of patients amongst physician 
networks. Further, measures of disease severity, phenotype, dis-
ease extent and location, or factors which may influence disease 
severity (e.g., smoking) were not available in health adminis-
trative data. Failure to account for disease characteristics may 
have resulted in residual confounding. That is, patients with se-
vere disease at the time of IBD diagnosis may have been more 
likely to visit gastroenterologists compared to patients with 
mild disease. This may have impacted their likelihood of being 
assigned to a multispecialty network with a higher number of 
gastroenterologists than someone with mild disease who had a 
general practitioner as their primary provider of IBD care. In 
addition, patients may be prescribed IBD medications (e.g., 
biologics) by other specialties (e.g., rheumatology) due to the 
presence of extraintestinal manifestations of IBD. We did not ex-
amine health care utilization for extraintestinal manifestations, 
which may have increased observed variation.

Conclusions
In patients with elderly-onset IBD, utilization of specialty gastro-
enterology care was highly variable, with lower risk of colectomy 
and hospitalization associated with increased specialist care. 
Variation in medical treatment, notably with immunomodulators 
and systemic corticosteroids, was also noted. There is a need to 
ensure all individuals living with IBD receive high-quality evi-
dence-based care for their IBD. Health services researchers 
in other region should similarly examine the assumption that 
health care is being provided equally to their IBD patients, no 
matter their socioeconomic status, region of residence or age.
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