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Abstract

Objectives: Our study aimed to calculate the prevalence and estimate the direct health care costs of 
inflammatory bowel disease (IBD), and test if trends in the prevalence and direct health care costs of 
IBD increased over two decades in the province of Saskatchewan, Canada.
Methods: We conducted a retrospective population-based cohort study using administrative health 
data of Saskatchewan between 1999/2000 and 2016/2017 fiscal years. A validated case definition was 
used to identify prevalent IBD cases. Direct health care costs were estimated in 2013/2014 Canadian 
dollars. Generalized linear models with generalized estimating equations tested the trend. Annual 
prevalence rates and direct health care costs were estimated along with their 95% confidence intervals 
(95%CI).
Results: In 2016/2017, 6468 IBD cases were observed in our cohort; Crohn’s disease: 3663 (56.6%), 
ulcerative colitis: 2805 (43.4%). The prevalence of IBD increased from 341/100,000 (95%CI 340 to 
341) in 1999/2000 to 664/100,000 (95%CI 663 to 665) population in 2016/2017, resulting in a 3.3% 
(95%CI 2.4 to 4.3) average annual increase. The estimated average health care cost for each IBD pa-
tient increased from $1879 (95%CI 1686 to 2093) in 1999/2000 to $7185 (95%CI 6733 to 7668) in 
2016/2017, corresponding to an average annual increase of 9.5% (95%CI 8.9 to 10.1).
Conclusions: Our results provide relevant information and analysis on the burden of IBD in 
Saskatchewan. The evidence of the constant increasing prevalence and health care cost trends of IBD 
needs to be recognized by health care decision-makers to promote cost-effective health care policies at 
provincial and national levels and respond to the needs of patients living with IBD.

Keywords:  Crohn’s disease; Direct health care costs; Inflammatory bowel disease; Ulcerative colitis; 
Prevalence

Journal of the Canadian Association of Gastroenterology, 2021, 4(6), 296–305
doi: 10.1093/jcag/gwab003

Original Article
Advance Access publication 16 March 2021

D
ow

nloaded from
 https://academ

ic.oup.com
/jcag/article/4/6/296/6173792 by guest on 09 April 2024

http://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-4653-525X
https://orcid.org/0000-0003-2719-0556
mailto:juan.nicolas.ps@usask.ca?subject=


  

WHAT IS ALREADY KNOWN ON THIS TOPIC?
 • Predictions have reported increasing prevalence rates of IBD in Canada.
 • Hospitalizations and surgeries have traditionally been the major cost 

drivers for IBD direct health care costs.
 • No studies have evaluated the prevalence and direct annual costs trends 

of IBD in Saskatchewan.
  

WHAT THIS STUDY ADDS?
 • Our study observed a higher prevalence rate of IBD in comparison to 

previously forecasted rates in Saskatchewan.
 • Prescription medication accounted for about 90% of IBD direct health 

care costs in Saskatchewan.
 • The total direct health care costs of IBD increased more than six-fold 

from 7.8 million CAD in 1999/2000 to 50.9 million CAD in 2016/2017 
FY in Saskatchewan.

 • Per patient average total annual costs of IBD increased from 1879 
Canadian dollars (CAD) in 1999/2000 to 7185 CAD in 2016/2017.

  

Introduction
Inflammatory bowel disease (IBD) is a chronic gastrointes-
tinal disorder comprising Crohn’s disease (CD) and ulcerative 
colitis (UC) (1,2). The prevalence of IBD is increasing glob-
ally (3). Studies have associated this rise with the western life-
style, incurability of the disease and low disease mortality rate 
(4–6). The regions with the highest prevalence of IBD include 
Europe and North America, specifically Canada (3,4,6). Today, 
the number of people living with IBD is estimated between 2.5 
and 3 million in Europe, over 1 million in the United States, and 
270,000 (7 out of 1000) in Canada (3,4,6,7).

In 2013, the annual direct health care cost for managing 
patients with IBD in Europe was 4.6 to 5.6 billion Euros (7), 
while U.S.  and Canadian costs were, respectively, 14.6 billion 
U.S.  dollars (USD) in 2014 and 1.2 billion Canadian dollars 
(CAD) in 2018 (8,9). The costs associated with IBD are mainly 
dominated by biologic medications (8,10), a treatment for IBD 
made from animal and human live cells (11). Before the intro-
duction of biologic medications, hospitalizations and surgeries 
were the major cost drivers of IBD (8,10). Today, biologic 
medications are the cost drivers of IBD-related direct health 
care costs (8). For instance, between 2010 and 2015, Canadian 
spending on immunobiologics increased two-fold at 2.2 billion 
CAD. This increase accounted for 10.3% of the Canadian phar-
maceutical market share (8). IBD is a costly disease (6,8) with 
increasing prevalence and medication costs that could pose a 
substantial economic burden for the health care system.

In the mid-western province of Saskatchewan, detailed evi-
dence on the prevalence and direct health care costs of IBD is 
limited and needed. Despite a recent Canadian study predicted 
a rise in the prevalence of IBD in Saskatchewan (4), there are 
no retrospective evaluations in Saskatchewan of the preva-
lence trends during the last decades. Also, there is data from 
Manitoba, Quebec and Alberta regarding the health care cost 
of IBD (8,12,13), which may not apply to Saskatchewan given 

that the pattern and trends might vary across provinces. Local 
evidence about the actual prevalence and direct health care 
costs estimates of IBD over time is needed to contribute to 
health care resources allocation and planning. This study aimed 
to (1) calculate the prevalence and estimate the direct health 
care costs of IBD among adults, and (2) test if the prevalence 
and direct health care costs of IBD increased over the past two 
decades in the Canadian province of Saskatchewan.

METHODS
Setting and Data Source
A retrospective population-based cohort study was completed 
utilizing administrative health databases for the mid-Western 
Canadian province of Saskatchewan, with a population of 
approximately 1.2 million (14). These data, accessed at the 
Saskatchewan Health Quality Council (HQC), contain health 
care information for persons with provincial health care cov-
erage. Excluded are individuals for whom health coverage is 
provided by the federal government (e.g., members of the 
Canadian armed forces, inmates in national penitentiaries), 
who comprise ~1% of the total Saskatchewan population (14). 
The administrative data used in this study included the hospital 
discharge abstract database (DAD), medical services branch 
claims database (MSB), prescription drug plan database 
(PDP) and person health registration system (PHRS). The 
DAD captures information on inpatient hospitalizations, day 
surgeries and diagnostic procedures (including endoscopies) 
captured each time patients are discharged from acute health 
care facilities. The MSB records physicians’ fee-for-service 
billing claims submitted to the Ministry of Health for services 
provided to patients. Physicians whose payment is not on a fee-
for-service basis (e.g., salary) report services through a ‘shadow 
billing’ claim (14). The PDP data contain information about 
all dispensed outpatient prescription medications irrespective 
of whether the costs for these medications were covered by the 
government, patients, private insurance companies or a third 
party. This database does not include information about over 
the counter and inpatient medications. The PHRS captures 
individual demographic information, such as age, sex, loca-
tion of residence, as well as health care coverage start and end 
dates. Deterministic, anonymized linkage of Saskatchewan 
PHRS data to the other databases (DAD, MSB and PDP) was 
completed using encrypted identifiers. Linked data are kept on 
secure servers at the HQC. These databases contain health care 
coverage and health care utilization information for more than 
two decades for Saskatchewan residents.

Case Definition and Study Population
A validated algorithm was used to identify cases of IBD (15) 
between 1999/2000 and 2016/2017 fiscal years (FY), specif-
ically from April 1, 1999, and March 31, 2017. This algorithm 
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considered individuals as IBD cases if they had (a) five or 
more health care contacts with the diagnosis of IBD within 
two years of continuous health insurance coverage or (b) three 
or more contacts with the diagnosis of IBD with less than 
2  years of health insurance coverage (15). The International 
Classification of Disease (ICD) diagnosis codes for CD (ICD-9 
555.x and ICD-10-CA K50.xx) and UC (ICD-9 556.x and 
ICD-10-CA K51.xx) were used to identify IBD cases (15,16). 
This case definition was previously validated in Manitoba using 
self-administered questionnaires and chart reviews and had 
high sensitivity (74.4 to 89.2%) and specificity (89.8 to 93.7%) 
(15). Manitoba is a neighbouring province that has a similar 
population and comparable health care data to the province of 
Saskatchewan. We assume equivalent validity properties in the 
two provinces. This case definition has been adopted in several 
population-based studies that use administrative health data 
from Saskatchewan (16–18) and was identified as the most ac-
curate IBD algorithm for adults in Canada (19).

Prevalent cases were defined as individuals aged 18  years 
and older who met the case definition between 1999/2000 
and 2016/2017 FY. Prevalent cases were classified as CD or 
UC based on the most frequent diagnosis (16). The PHRS 
was used to determine the population at risk, defined as all 
individuals aged 18 years and older with provincial health insur-
ance coverage at any point. The prevalence of IBD, CD and UC 
were calculated annually and stratified by sex and age groups. 
Individuals less than 18 years old were excluded from this study 
due to the limitations of applying a paediatric IBD case defini-
tion, given that patients in Saskatchewan were required to ac-
cess paediatric gastroenterology care in neighbouring provinces 
for several years during the last decade.

Direct Health Care Cost of IBD
Our study adopted a costing approach used in recent Canadian 
studies (20,21). We used two approaches to generate a total 
cost for each prevalent case: macro costs, assigned to inpatient/ 
day surgery hospital costs, and micro costs, assigned to physi-
cian services and prescription medications.

In Canada, individual hospital cost data are not available. 
Hence, hospitalization costs are obtained using the Canadian 
Institute for Health Information’s (CIHI) cost per standard 
hospital stay (CSHS) and resource intensity weight (RIWs) 
(20,22). RIWs are case weights for case-mix groups (CMGs), 
to measure the intensity of resource use associated with dif-
ferent diagnostic and surgical procedures and demographic 
characteristics of individuals (20). The average RIW is equal to 
1 (23). Each hospital inpatient record is assigned an RIW. Each 
day surgery is assigned a Day Procedure Group (DPG) created 
for surgical procedures without overnight stays (20). The mean 
RIW for an IBD admission might vary from 1 year to another 
due to methodological differences, although CIHI adopts a 

hospital costing approach which makes comparisons over time 
feasible (24). DPG clustering is done based on patient resource 
utilization and clinical episode similarities. The average cost 
for a patient’s hospitalization is then obtained by multiplying 
the provincial CSHS by the sum of the RIWs and DPGs (20). 
These costs do not reflect the specific cost of a patient’s hos-
pitalization, but rather the average cost for patients who share 
similar hospital stays (23). The CSHS values used for this study 
are reported in Supplementary Appendix I.

Costs of prescription medication claims were estimated 
by summing the total expenses for dispensed outpatient IBD 
medications during the study period. IBD medications were 
defined as medication claims for UC or CD (i.e., immune mod-
ulator, biologics and 5-aminosalicylic acid therapies), which 
were captured using drug identification numbers (DINs). 
We constructed a list of DINs for immune modulators (i.e., 
azathioprine, mercaptopurine, methotrexate, mycophenolate 
and cyclosporine), biologics (i.e., infliximab, adalimumab, 
golimumab and vedolizumab) and 5-aminosalicylic acid (i.e., 
mesalamine, olsalazine sodium and sulfasalazine).

Prices of medications are available in the online Saskatchewan 
Drug Formulary (https://formulary.drugplan.ehealthsask.ca/
FormularyBooks).

To obtain IBD physician costs, we summed the costs of 
outpatient services provided by physicians in the province to 
diagnosed IBD patients during the study period. These costs 
were defined as those with the diagnosis of IBD (i.e., CD: 
ICD-9 555.x and UC: ICD-9 556.x). Hospital, prescription 
medication and physician costs were adjusted to 2013/2014 
CAD, using the Saskatchewan consumer price index (25). The 
Saskatchewan Medical Association has online the fee schedules 
of physician services (see a sample at https://www.sma.
sk.ca/105/sma-fee-guide.html).

Statistical Analysis
The prevalence and cost data were analyzed using generalized 
linear models with generalized estimating equations (GEEs), 
used to address for correlation in the data. The negative bino-
mial distribution (selected based on the model fit assessment) 
(26) was used to model the prevalence of IBD, CD and UC. 
To assess the model fit, the ratio of the deviance to the degrees 
of freedom was used. We considered a model to have a good 
fit to the data when this ratio was closer to 1 (26). Covariates 
for the models of IBD prevalence were sex, FY and age group 
categorized as 18 to 29 (reference group), 30 to 39, 40 to 49, 50 
to 59, and 60+ years old. The model offset was the natural loga-
rithm of the Saskatchewan population at risk.

Using non-zero cost data, the gamma distribution was 
selected to model total annual direct health care costs of IBD, 
as well as the annual hospital, physician and prescription med-
ication claim costs. Model covariates included age group, sex, 
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fiscal year, diagnosis type (UC or CD) and comorbidity burden 
(determined using the Charlson comorbidity index) (27). We 
calculated the comorbidity index based on the diagnoses from 
hospital and physician claims one year before the index date 
(27), defined as the date of the earliest hospital or physician UC 
or CD diagnoses.

Separate models were fit for IBD hospitalization, medica-
tion, physician and total cost (defined as the sum of the three 
components). An exchangeable correlation structure of the 
GEEs (which assumes observations over time have the same 
correlation) accounted for dependence among the preva-
lence and cost observations over time. Changes in preva-
lence and direct health care cost over time were tested with a 
linear trend by including FY as a continuous predictor in the 
models. Prevalence and cost estimates along with their 95% 
confidence intervals (95%CI) were reported. The significance 
level was α  =  0.05. Statistical analyses were completed using 
the GENMOD procedure of the Statistical Analysis System 
version 9.4 (SAS Institute, Cary, NC). Our study received eth-
ical approval from the University of Saskatchewan Biomedical 
Research Ethics Board (REB, BIO 91).

RESULTS
Prevalence of IBD
The number of diagnosed IBD cases in Saskatchewan increased 
from 2834 in 1999/2000 to 6468 in 2016/2017 FY. The char-
acteristics of the IBD cases in the first and last years of our study 
period are given in Table 1.

Based on our model results, the prevalence of IBD increased 
from 341/100,000 (95%CI 340 to 341)  in 1999/2000 to 
664/100,000 (95%CI 663 to 665)  in 2016/2017, estimating 
a 3.3% (95%CI 2.4 to 4.3) annual average increase during the 
study period (Figure 1). Similarly, increasing trends in IBD 
prevalence were observed among females and males and by age 
groups; steeper increasing trends were observed in the oldest 
age groups (i.e., 50 to 59 and 60+ years old) than in younger age 
groups. The annual prevalence of IBD stratified by sex and age 
groups are reported in Supplementary Appendices II and III.

The prevalence of UC increased from 135/100,000 (95%CI 
134 to 135)  in 1999/2000 to 289/100,000 (95%CI 288 
to 290)  in 2016/2017. For CD, the prevalence increased 
from 201/100,000 (95%CI 201 to 202)  in 1999/2000 to 
375/100,000 (95%CI 375 to 376)  in 2016/2017. Also, we 
identified statistically significant increasing linear trends in 
the prevalence of both UC (3.9% [95%CI 2.8 to 5.1]) and CD 
(3.1% [95%CI 2.2 to 3.9]) (Figure 2).

Direct Health Care Costs of IBD
The total estimated direct health care cost of IBD was $7.8 
million in 1999/00, observing that prescription medication 
costs ($3.9 million) and hospital costs ($3.3 million) were the 

main cost drivers at the beginning of the study period. At the 
end of the study period, the estimated total direct health care 
cost of IBD was $50.9 million. Prescription medication costs 
accounted for $45.3 million, while hospital and physician costs 
accounted for $4.2 and $1.4 million, respectively. In fact, hos-
pital and physician costs were 10.8% of the entire estimated di-
rect health care cost of IBD in 2016/2017 (Figure 3).

The percent of individuals with non-zero total direct health 
care costs ranged from 38.9% to 74.7% in each fiscal year. 
According to the model-based estimates, the average annual di-
rect health care costs of IBD per patient increased from $1879 
(95%CI 1686 to 2093) in 1999/2000 to $7185 (95%CI 6733 
to 7668) in 2016/2017 (Figure 4). The average annual increase 
in direct health care costs of IBD per patient was estimated at 
9.5% (95%CI 8.9 to 10.1).

As given in Table 2, the average prescription medication 
costs per patient are estimated to have dramatically increased 
from $660 (95%CI 595 to 732)  in 1999/2000 to $6530 
(95%CI 6024 to 7078)  in 2016/2017, with an estimated 
average annual increase of 15.4 (95% CI 14.6 to 16.2). In 
contrast, hospital costs per patient fluctuated from $4373 
(95%CI 3752 to 5098)  in 1999/2000 to $4477 (95% CI 
3633 to 5517) in 2016/2017, with no statistically significant 
change over time (0.8%, 95% CI −0.1 to 1.6). Furthermore, 
a small average annual percentage increase was observed in 
physician costs within the study period (0.7%, 95%CI 0.4 
to 1.0).

Discussion
This retrospective population-based study contributes to the lit-
erature with evidence that the prevalence of IBD among adults 
has been increasing in Saskatchewan, on average at a rate of 3% 

Table 1. Descriptive characteristics for individuals meeting the 
IBD case definition in Saskatchewan, Canada, in 1999/2000 and 
2016/2017 fiscal years

Variable 1999/2000 
(n = 2834)

2016/2017 
(n = 6468)

Age group, years
 18–29 521 (18.4) 556 (8.6)
 30–39 689 (24.3) 988 (15.3)
 40–49 785 (27.7) 1076 (16.6)
 50–59 401 (14.1) 1607 (24.9)
 60+ 438 (15.5) 2241 (34.6)
Disease type
 Crohn’s disease 1734 (61.2) 3663 (56.6)
 Ulcerative colitis 1100 (38.8) 2805 (43.4)
Sex
 Female 1493 (52.7) 3402 (52.6)
 Male 1341 (47.3) 3066 (47.4) 
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per annum since 1999. Our results support the findings of a pre-
vious study that forecasted a rise in the prevalence rates of IBD 
in Canada (4). Between 2008 and 2018, Coward et al. (4) re-
ported an increase in the prevalence rates of IBD from 510 to 
725/100,000 population. By 2030, this number is expected to 
rise to 981/100,000 population, equivalent to an average annual 
percentage change of 2.9% (4). Also, the prevalence rate of IBD 
for Saskatchewan by Coward et al. was 636/100,000 in 2018; 
although our study identified a slightly higher prevalence of 
IBD in Saskatchewan, specifically 664/100,000 in 2016/2017 
(4). The results of our research and previous studies support 
worldwide studies describing and predicting increasing preva-
lence rates of IBD (1,3).

A study in the United States estimated that the prevalence of 
IBD will increase from 660/100,000 in 2015 to 790/100,000 
in 2025 (3,28). Jones et  al. (29) also forecasted an increase 
in the number of individuals with IBD in Lothian, Scotland 
(from 1 in 125 for 2018 to 1 in 98 for 2028). Also, Santiago 
and colleagues (5) reported that the prevalence of IBD will be 
four to six times higher in Portugal by 2030. Compounding 

prevalence, where the prevalence grows much more rapidly 
than the incidence, appears to be inevitable phenomena in the 
future burden of IBD (3–5). The increasing prevalence of IBD 
has a significant financial implication that requires attention 
from both health care professionals and decision-makers.

Our results confirm that IBD is a costly disease and that, di-
rect health care costs are rising. As we identified, the total direct 
health care cost of IBD in Saskatchewan increased dramatically 
from 7.8 million CAD in 1999/2000 to 50.9 million CAD in 
2016/2017, an increase of more than six-fold. Per patient, the 
average annual direct health care costs of IBD increased from 
1879 to 7185CAD within this study period. In our results, 
sex (P  <  0.0001), age groups (P  <  0.0001), disease type 
(P < 0.0001) and comorbidity index (P < 0.0001) were statisti-
cally significant predictors in the cost models, highlighting the 
need for these predictors to be considered when estimating the 
direct health care costs of IBD.

A similar pattern of increasing health care cost of IBD has 
also been reported. For instance, a 2020 study published by 
researchers from South Korea observed a dramatic increase in 

Figure 1. Model-based prevalence of inflammatory bowel disease (IBD) in Saskatchewan, Canada.
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Figure 3. Estimated direct health care costs of inflammatory bowel disease (IBD) in Saskatchewan, Canada, from 1999/2000 to 2016/2017. Costs are 
presented in 2013/2014 Canadian million dollars.

Figure 2. Model-based prevalence of ulcerative colitis (UC), and Crohn’s disease (CD) in Saskatchewan, Canada.
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IBD-related health care costs from 23.2 million USD in 2010 to 
49.7 million USD in 2014 (30). At the end of our study period, 
most of the IBD costs (almost 90%) were attributed to prescrip-
tion medication claims. Biologic therapies are the main cost 
driver of this dramatic increase; these therapies are effective but 
expensive IBD medications (8,10).

Our cost analyses are consistent with those from the 
Canadian province of Manitoba. Targownik et  al. (23) re-
ported an increase in the total per capita annual costs of IBD 
in Manitoba from $3354 in 2005 to $7801 in 2015. A signif-
icant proportion of this increase in Manitoba was attributed 
to anti-tumour necrosis therapy costs, which increased from 
$181 in 2005 to $5270 in 2015 (23). These population-based 
findings from Saskatchewan and Manitoba reveal that IBD 
medication costs are increasing over time in Canada and that 
biologic therapies play a critical role in this increase. This evi-
dence highlights the need to monitor the costs attributable to 
IBD medication and their trends over time in other Canadian 
provinces.

In contrast to our findings, international studies estimating 
the direct health care cost of IBD observed a lower burden of 
medication costs (8,31–33). In an IBD cohort study in the 
Netherlands, medications for treating UC and CD accounted 

for 31% to 64% of total costs for IBD patients (31). Also, a study 
in Australia attributed 32% and 39% of direct costs of care to 
prescription medications for patients diagnosed with CD and 
UC (32). In a recently published Swiss study, medication costs 
for IBD were 42% and biologic medications accounted for 70% 
of the total costs (33). However, direct comparisons between 
these international studies and our work have limitations due to 
contextual and methodological differences. One of the reasons 
for the differential burden of medication costs observed in in-
ternational studies and Canadian ones could be the lack of 
a strong position for Canadian provinces to negotiate with 
pharmaceutical companies for the price of medications (34), 
e.g., price of biologic therapies. Provincial health care systems 
work and negotiate independently with each of their providers. 
Among developed countries, Canada is the only one whose 
provinces deliver universal health care without universal drug 
coverage (35).

Currently, Canada has an expensive multi-payer drug system 
which is handled by numerous public and private schemes 
(35–37). As a result, Canada spends more on medications. 
Researchers estimate that the introduction of a single-payer 
drug plan in Canada could yield savings between 4 and 11 bil-
lion CAD annually (34,35). These numbers could illustrate 

Figure 4. Model-based estimates of total average annual direct health care costs of IBD per patient in Saskatchewan. Costs presented in 2013/2014 
Canadian dollars with 95% confidence intervals.
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the need for cost-effective strategies that can ease the finan-
cial burden of IBD at the provincial and national levels. With 
universal drug coverage in Canada, access to medications and 
health care outcomes could be potentially improved while re-
ducing health care costs. Future Canadian and international 
studies should evaluate the presence and absence of universal 
drug coverage and the effect it may have on medication costs for 
different chronic conditions, including IBD.

In recent years, studies have observed a shift in the direct 
health care cost of IBD (8,10). Most of these studies have re-
ported a decrease in IBD hospitalizations and surgeries (8,10). 
While this decrease may be dependent on numerous factors, 
the introduction of biologic therapies has been cited as the 
main reason (8,10,23). Despite the dramatic increase observed 
in prescription medication costs of IBD, the fact that hospital-
ization cost remained stable over time in our study despite the 
increase in the prevalence of CD and UC might be a sign that 
medication treatments for IBD are effective in reducing the 
need of inpatient care.

We recognize some limitations of our study. First, 
misclassification bias in accurately identifying IBD cases is 
always a concern. This limitation was reduced by applying a 
validated case definition requiring multiple health care contacts 

with the diagnosis of IBD. Second, the inclusion of FY as a linear 
predictor in our model showed a significant annual increase 
in the prevalence and cost estimates over time. However, the 
above prevalence and cost figures depict curvilinear features. 
Therefore, to continue studying the increasing prevalence and 
cost of IBD, future studies could apply our model-based ap-
proach considering nonlinear trends. Besides, the prevalence of 
IBD in Saskatchewan appears to show a plateau trend during the 
last years of the study period. Although, it is important to note 
that the case definition might not be capturing all the true cases 
during the last years of the study period as multiple health care 
contacts are required. Regarding the costs of IBD, the databases 
used in this study did not capture the costs of outpatient labo-
ratory (e.g., blood and stool samples) services, medical imaging 
or non-physician outpatient care (e.g., care provided by nurses). 
Finally, studies on the indirect health care cost of IBD are still 
needed in Saskatchewan and other Canadian provinces.

Despite these limitations, our study has several strengths. This 
study is the first to link multiple administrative health databases 
to study the prevalence and direct health care costs of IBD in the 
province of Saskatchewan. Further strengths of this study include 
its large sample size, population-based nature and extensive study 
period of 18 years, which enabled us to test trends over time.

Table 2. Model-based hospital, physician and prescription medication cost estimates of IBD per patient in Saskatchewan, Canada, from 
1999/2000 to 2016/2017

Fiscal year Hospital Physician Prescription medication

1999/2000 4373 (3752–5098) 271 (251–291) 660 (595–732)
2000/2001 4849 (4223–5569) 280 (259–301) 670 (608–739)
2001/2002 4582 (4033–5205) 293 (273–314) 754 (685–830)
2002/2003 4388 (3722–5173) 281 (263–301) 1006 (893–1134)
2003/2004 4368 (3883–4913) 320 (300–341) 1122 (1003–1256)
2004/2005 4530 (3949–5196) 323 (304–343) 1256 (1125–1401)
2005/2006 4353 (3854–4916) 291 (273–309) 1350 (1208–1510)
2006/2007 4560 (4018–5175) 299 (283–316) 1527 (1383–1686)
2007/2008 4578 (3885–5394) 300 (283–318) 1749 (1583–1932)
2008/2009 4682 (3992–5491) 301 (284–319) 2227 (2020–2455)
2009/2010 3871 (3344–4481) 275 (260–290) 2604 (2369–2862)
2010/2011 5032 (4001–6327) 323 (306–340) 2918 (2659–3201)
2011/2012 5687 (4503–7180) 333 (316–351) 3416 (3119–3742)
2012/2013 4887 (4202–5685) 326 (309–343) 3987 (3647–4358)
2013/2014 4604 (3880–5464) 308 (295–323) 4831 (4427–5271)
2014/2015 4787 (4011–5713) 310 (297–325) 5443 (5011–5912)
2015/2016 3544 (3150–3987) 324 (310–339) 5951 (5475–6468)
2016/2017 4477 (3633–5517) 295 (273–319) 6530 (6024–7078)
Change (%)* 0.8 (−0.1 to 1.6) 0.7 (0.4–1.0) 15.4 (14.6–16.2)

Estimated costs of IBD presented in 2013/14 Canadian dollars with 95% confidence intervals.
IBD, inflammatory bowel disease.
*Average annual percentage change. Bolded statistically significant change over time.
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Conclusions
This population-based study provides detailed evidence on the 
burden of IBD in the province of Saskatchewan. We determined 
that the prevalence and direct health care costs, among adults 
respectively, doubled and increased more than six-fold over two 
decades. Thus, in 2016/2017, the prevalence and total direct 
health care cost of IBD, respectively, reached 664/100,000 pop-
ulation and 50.9 million CAD. Additionally, we identified that 
the average direct health care cost for each IBD patient was 7185 
CAD at the end of the study period. While the increasing IBD 
costs are associated with the rising prevalence of the disease, 
prescription medication costs are playing a quite significant 
role in the financial burden of IBD. The increasing prevalence 
and health care costs associated with IBD over time need to 
be acknowledged by health care decision and policymakers. 
This study, along with future evidence, could promote the de-
velopment of cost-effective health care policies at provincial 
and national levels that respond to the needs of patients living 
with IBD and reduce per capita costs of health care. For ex-
ample, a universal pharmacare plan or reforms seeking to adopt 
a multi-province public pharmacare could support negotiation 
arrangements through bulk medications purchasing and pro-
duce savings to the Canadian health care system.
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