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Abstract

Background

Reported epidemiology and phenotype distributions vary widely and disease burden of 
inflammatory bowel disease (IBD) is poorly described. Our aim was to establish these 
features in a population-based cohort covering 319 976 inhabitants. Furthermore, dif-
ferences between tertiary referral and peripheral hospital patients were quantified.

Methods

IBD patients in the adherence area of three peripheral hospitals (2004–2012) were 
included. Medical and surgical treatment data were obtained. Quality of life and dis-
ease activity were evaluated. An outpatient cohort from a tertiary referral centre was 
accrued.

Results

A total of 1461 patients were included: 761 (52.1%) with ulcerative colitis (UC), 579 
(39.5%) with Crohn’s disease (CD) and 121 (8.3%) with IBD-unspecified. Point preva-
lence of IBD was 432.1 per 100 000 inhabitants in 2010, which increased significantly 
over time, P-value of less than 0.0001. The mean annual incidence was 17.2 for UC, 10.5 
for CD and 2.2 for IBD-unspecified. Tertiary referral Crohn’s patients used thiopurines 
and biological therapy and underwent surgery significantly more often than patients in 
peripheral hospitals (P<0.0001). Disease activity correlated negatively with quality of 
life (P<0.0001) in UC and CD.

Conclusion

The prevalence of IBD is still increasing. Burden of disease was significantly more se-
vere, mainly in Crohn’s patients, in the referral centre, highlighting the importance of 
population-based studies to accurately describe phenotype distribution and disease 
burden.
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Introduction

In the past two decades, prevalence and incidence rates of inflammatory bowel disease 
(IBD) have changed worldwide. IBD used to be more common in industrialised countries 
in Europe and North America and was relatively rare in Asia, Africa and Latin America.1 
In the 1990s, incidence rates seemed to level off in Western Europe and North America 
and increased sharply in other parts of the world.2-4 However, recent data indicate that 
the incidences of both ulcerative colitis (UC) and Crohn’s disease (CD) are still increasing 
in Western Europe.15-10

The most recent data from The Netherlands date back to 1991–1995.11 Incidences of 
UC and CD were reported to be 10.0 and 6.9 per 100 000 inhabitants, respectively. An 
update of these figures did not indicate a significant change in incidence rates during an 
11-year study period.12 Whether incidence and prevalence figures have changed since 
then is currently unknown.
Both UC and CD are reported to have a major impact on quality of life (QoL).13, 14 How-
ever, data on this subject largely originate from tertiary referral centres. It is assumed 
– but shown with limited data – that tertiary referral patients represent a more severely 
affected selection of IBD patients.15 In the past decade, health care consumption in 
IBD patients has shifted from hospitalization and surgery to the use of biologicals.16 
Hence, proper population-based data on QoL and disease burden in terms of medical 
and surgical treatment in IBD are lacking.
The aim of this study was to investigate the current incidence, prevalence, changes 
thereof, as well as disease burden of UC and CD in a population-based manner. Further-
more, phenotype distribution, medical and surgical treatment and QoL were assessed 
with a direct comparison between a tertiary referral centre cohort and a peripheral 
hospital cohort.

Methods

Included were all adult IBD patients who were at some point in time between 1 January 
2004 and 1 January 2012 under the care of a gastroenterologist or an internal medicine 
specialist in one of the three participating hospitals within a well-defined geographic 
area. All three centres are peripheral hospitals located centrally in The Netherlands. 
The well-defined geographic hospital adherence area covered an average of 319 976 
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adult inhabitants during the study period. The study was carried out according to the 
principles of the Declaration of Helsinki and in accordance with the Medical Research 
Involving Human Subjects Act. The Boards and local Medical Ethics Committees of all 
participating hospitals approved the study protocol.

Case finding and ascertainment

Three independent hospital databases were scrutinized for case finding: endobase (an 
endoscopy database), PALGA (the nationwide network and registry of histopathology 
and cytopathology in The Netherlands) and DBC registry [the health reimbursement 
system in The Netherlands, searching on diagnosis codes 601 (CD) and 602 (UC).17 The 
number of adult inhabitants in the study area was obtained from the Central Bureau of 
Statistics of The Netherlands (http://statline.cbs.nl/Statweb). Case finding was expanded 
through a search on patients living in the area under study, but treated in an academic 
hospital, which serves as tertiary referral centre during the study period. Furthermore, 
random IBD patients treated at the outpatient clinic of this tertiary referral centre 
were recruited when visiting the clinic for regular appointments as a control cohort for 
comparison of burden of disease between a peripheral setting and an academic IBD 
population. For those patients who were under the care of both the peripheral and the 
referral hospital, if patients were treated in the referral centre 2 years before inclusion 
with a minimum of two appointments, they were included in the referral group for the 
comparison of burden of disease.

Inclusion and exclusion criteria

Patients of at least 18 years of age diagnosed with UC and CD on the basis of the Len-
nard–Jones criteria (i.e. compatible endoscopic picture and clinical signs, in the ab-
sence of an infectious colitis supported whenever possible by histological examination 
of mucosal biopsy or surgical specimen) were included.18 IBD restricted to the colon 
that could not be characterised as UC or CD was classified as IBD unspecified (IBD-U).

Main endpoints

The main endpoints were the prevalence and incidence of IBD, distribution of phe-
notype and disease burden in terms of intensity of medical and surgical treatment 
compared between patients treated in a tertiary referral centre and patients treated in 
a peripheral hospital and the QoL. Phenotype was defined according to the Montreal 
classification.18
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Data collection

Data on IBD diagnosis, medical and surgical treatment, as well as extraintestinal mani-
festations were obtained from the medical records and entered in a Microsoft Office 
Access database (Microsoft Corporation, Redmond, Washington, USA).

Medical and surgical treatment

Steroid use was scored when prescribed at least once. Chronic steroid use was de-
fined as use longer than 1 year or more than three courses within 1 year. Mesalazine 
prescribed orally was distinguished from treatment by enema. Antitumour necrosis 
factor (anti-TNF) use was defined as any use of infliximab or adalimumab up until the 
time of inclusion. Thiopurine and methotrexate use was defined as previous or ongoing 
use at the time of inclusion. Events per patient-year were reported for medical and 
surgical therapy. Data on extraintestinal manifestations of IBD (i.e. arthropathy, uveitis, 
erythema nodosum, pyoderma gangrenosum and primary sclerosing cholangitis) were 
recorded. Arthropathy was scored when diagnosed by a dermatologist, rheumatologist, 
general practitioner or gastroenterologist, or when pain together with swelling of the 
joint was reported by the patient.

Patient-reported outcome: assessment of QoL and disease activity

Patients were requested to participate and to complete a questionnaire by mail to 
prospectively assess the cross-sectional QoL and disease activity. A reminder was sent 
within 6 weeks in case of nonresponse. Health-related QoL was assessed by the SF-
36 questionnaire to enable comparison with the general Dutch population. Physical 
component summary scores (PCS) and mental component summary scores (MCS) were 
calculated.19, 20 In addition, the Simple Clinical Colitis Activity Index (SCCAI) for UC and 
IBD-U, and the Modified Harvey–Bradshaw index (HBI) for CD were used to assess 
disease activity at the time of informed consent.21, 22 Remission was defined as a score 
of less than 3 for the SCCAI and a score of less than 5 for the HBI.22, 23

Data analysis

Point prevalence was determined on 1 January 2010. Annual incidence rates were cal-
culated between 2004 and 2010. Prevalence and incidence were denoted as numbers 
per 100 000 inhabitants and reported per 10-year age category. The Cochran–Armitage 
trend test was used to test change in prevalence over time and differences in IBD type 
and Montreal classification (statistical program R for Windows, version 3.0.2; R Foun-
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dation, Vienna, Austria). Logistic regression was performed for comparison of disease 
burden in terms of medical therapy, surgical IBD-related interventions between patients 
treated in teaching hospitals and in the tertiary referral hospital under study. Disease 
burden in terms of medical and surgical treatment was also expressed in events per 100 
patient years to take disease duration into account. The correlation between disease 
activity and QoL was assessed using the Spearman correlation. Comparisons of the 
total and subscores of the SF-36 with the reference standard of the Dutch population 
were performed by Mann–Whitney U-testing.24 For normally distributed parameters, 
the mean and SD were reported, whereas in skewed distributed data, the median and 
interquartile range (IQR) were presented. Normally distributed data were compared 
using Student’s T-test. The Bonferroni correction for multiple comparisons was used, 
resulting in a cutoff for significance of a P-value of less than 0.001. IBM SPSS Statistics 
for Windows (version 21.0; IBM Corp., Armonk, New York, USA) was used.

Results

Population-based prevalence and incidence

Case finding resulted in 2466 suspected IBD patients who were resident in the predefined 
area between 1 January 2004 and 1 January 2010. Following case ascertainment, 1461 
patients who fulfilled the diagnostic criteria for IBD were included for computation of 
prevalence and incidence rates (Table 1). In the population-based cohort, 36 patients 
died. The population of the hospital adherence area increased from 311 564 to 328 
873 adult inhabitants between 2004 and 2010. The point prevalence of IBD was 432.1 
(confidence interval 409.7–454.5) per 100 000 inhabitants (225.6 for UC, 171.8 for CD 
and 34.7 for IBD-U) on the 1 January 2010 (Fig. 1). The prevalence of IBD increased 
significantly over time from 281.2 in 2004 to 432.1 in 2010 ([chi]2=49.4, P<0.0001). The 
mean annual incidence between 2004 and 2009 for IBD was 29.2 (confidence interval 
23.3–35.2) per 100 000 inhabitants per year (17.2 for UC, 10.5 for CD and 2.2 for IBD-
U) and did not increase over the study period (Fig. 2). In CD, the peak incidence was 
observed in young adolescents (Fig. 3).
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Table 1: Patient characteristics of included IBD patients in population based cohort. (IBD = inflam-
matory bowel disease, UC = ulcerative colitis, CD = Crohn’s disease, IBD-U = inflammatory bowel 
disease unspecified. Montreal classification UC; E1 = ulcerative proctitis, E2 = left sided UC (distal 
UC), E3 = extensive UC (pancolitis), S1 = mild UC, S2 = moderate UC, S3 = severe UC. Montreal clas-
sification CD; A1 = below 16 years, A2 = between 17 and 40 years, A3 = above 40 years, L1 = ileal, 
L2 = colonic, L3 = ileocolonic, L4 = isolated upper disease, B1 = non-stricturing, non-penetrating, 
B2 = stricturing, B3 = penetrating).

Characteristics population-based cohort Total
N 1,461
Male (N, %) 595 (40.7)
Age at IBD diagnosis in years (median, IQR) 35.0 (25-48)
Duration of disease in years (median, IQR) 9.0 (5.0-18.0)
Type of IBD (N, %)

UC 761 (52.1)
CD 579 (39.5)
IBD-U 121 (8.3)

Extraintestinal manifestations (N, %)*
Arthropathy 221/1,291 (17.1)
Uveitis 12/1,292 (0.9)
Erythema nodosum 24/1,292 (1.9)
Pyoderma gangrenosum 1/1,291 (0.08)
PSC 22/1,291 (1.7)

Montreal classification UC*
Extent (N, %) E1 178/749 (23.8)

E2 345/749 (46.1)
E3 226/749 (30.2)

Severity (N, %) S1 263/711 (37.0)
S2 329/711 (46.3)
S3 119/711 (16.7)

Montreal classification CD*
Age at diagnosis (N, %) A1 35/571 (6.1)

A2 370/571 (64.8)
A3 166/571 (29.1)

Localization (N, %) L1 172/565 (30.4)
L2 182/565 (32.2)
L3 205/565 (36.3)
L4 6/565 (1.1)

Behaviour (N, %) B1 299/555 (53.9)
B2 119/555 (21.4)
B3 137/555 (24.7)

* denominator indicates number of patients for which this information was known.
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Figure 1: Prevalence of total IBD (with 95% CI’s), UC, CD and IBD-U per 100,000 inhabitants be-
tween 01-01-2004 and 01-01-2010 in the adherence area of the study cohort. Prevalence of IBD 
increased significantly over time (Cochrane Armitage Trend test χ2 = 49.4, p < 0.0001).
IBD = inflammatory bowel disease, UC = ulcerative colitis, CD = Crohn’s disease, IBD-U = inflamma-
tory bowel disease unspecified.

Figure 2: Incidence of total IBD, UC, CD and IBD-U per 100,000 inhabitants per year in the adher-
ence area of the study cohort.
IBD = inflammatory bowel disease, UC = ulcerative colitis, CD = Crohn’s disease, IBD-U = inflamma-
tory bowel disease unspecified.
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Figure 3: Mean annual incidence of UC, CD and IBD-U per 100,000 inhabitants per age category in 
the adherence area of the study cohort.
UC = ulcerative colitis, CD = Crohn’s disease, IBD-U = inflammatory bowel disease unspecified.

Patient characteristics of the population-based cohort

The majority of UC patients had left-sided colitis, whereas most CD patients had ileo-
colonic disease involvement (Table 1). The median duration of disease was 9.0 years 
(5.0–18.0). Arthropathy was the most common extraintestinal manifestation of IBD 
(17.1%). Uveitis occurred in 0.9% of patients, erythema nodosum in 1.9%, pyoderma 
gangrenosum in 0.08% and primary sclerosing cholangitis in 1.7%.

Medical and surgical therapy population-based cohort

Overall, 62.2% of UC patients and 81.9% of CD patients were treated with steroids. Anti-
TNF was administered to 7.1% of UC patients and 31.3% of CD patients. An ileocolic 
resection was performed in 28.8% of CD patients. Proctocolectomy was performed in 
3.9% of UC patients after a median follow-up of 7.0 years (IQR 4.0–15.0).

Assessment of QoL and disease activity

Overall response to request for participation in the QoL and assessment of disease activ-
ity was 47% (n=902) (53% in the referral group and 40% in the peripheral hospital group, 
P<0.001). The median total SF-36 score was 101.0 (IQR 96.0–104.0). In the PCS and MCS 
subscale of the SF-36, overall, a lower QoL (PCS median 46.8, IQR 37.9–53.5 and MCS 
median 50.0, IQR 37.9–53.5) was observed when compared with the mean scores for the 
overall Dutch population 24. CD patients scored lower than UC and IBD-U patients on the 
MCS scale (48.2, IQR 37.0–54.5 vs. 51.4, IQR 41.8–55.7, P=0.008); however, after Bonfer-
roni correction, this was only a trend. No significant differences were observed between 
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the referral and peripheral hospital cohorts in UC patients. In CD patients, a trend towards 
lower PCS scores was observed (Table 2). At inclusion, 64.5% of IBD patients in the referral 
centre were in remission (HBI and SCCAI cores were added), which was equalled by 65.4% 
of IBD patients treated in the peripheral hospitals. Overall, a higher SCCAI total score, 
indicating more severe disease activity, was correlated with a lower PCS, indicating poorer 
QoL (Spearman r=-0.509, P<0.0001) and a lower MCS (Spearman r=-0.330, P<0.0001) 
in UC and IBD-U patients. This was similar in CD patients, where a moderate negative 
correlation was observed between the HBI and the PCS (Spearman r=-0.507, P<0.0001) 
and the HBI and the MCS (Spearman r=-0.350, P<0.0001).

Tertiary referral patients versus peripheral hospital patients

Patient characteristics

The study population was expanded up to 2012 as the population-based search in one 
of the peripheral hospitals was performed in 2012 (Appendix Figs. 1 and 2, Supple-
mental digital content 1,http://links.lww.com/EJGH/A108). Combined with the patients 
recruited at the outpatient clinic of the tertiary referral centre, this resulted in 2007 
IBD cases. CD patients treated in the referral hospital were younger and UC patients 
had more severe Montreal classification at diagnosis (P<0.0001) (Table 3). Arthropathy 
was significantly more common in referral centre patients (31.9 vs. 14.9%, P<0.0001).

Table 2: Quality of life as measured with the SF-36 UC/IBD-U and CD patients in a referral centre 
and peripheral hospitals. Bonferroni correction: p-value cut-off for significance p < 0.001.

Quality of life UC/IBD-U CD Total
N = 515 N = 387 p-value

SF-36  
(median, IQR)

101.0  
(96.0-105.0)

101.0  
(97.0-104.0)

0.089 101.0  
(96.0-104.0)

PCS 48.9  
(39.7-54.5)

46.6  
(37.9-53.3)

0.095 46.8  
(37.9-53.5)

MCS 51.4  
(41.8-55.7)

48.2  
(37.0-54.5)

0.008 50.0  
(37.9-53.5)

Referral Peripheral p-value Referral Peripheral p-value
N = 119 N = 341 N = 180 N = 207

SF-36  
(median, IQR)

101.5  
(96.0-105.8)

101.0  
(97.0-105.0)

0.523 101.0  
(97.0-104.0)

100.0  
(97.0-104.0)

0.669

PCS 47.0  
(37.9-53.8)

48.9  
(39.7-54.5)

0.250 41.8  
(36.3-50.8)

46.6  
(37.9-53.3)

0.009

MCS 50.8  
(40.2-55.3)

51.4  
(41.8-55.7)

0.304 48.4  
(34.5-53.7)

48.2  
(37.0-54.5)

0.408

UC = ulcerative colitis, IBD-U = Inflammatory Bowel Disease – Unspecified, CD = Crohn’s disease.
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Table 3: Patient characteristics of included IBD patients treated in a referral centre and teaching 
hospitals. Bonferroni correction: p-value cut off for significance p < 0.001.

Characteristics Referral Peripheral Total p value
N 570/2,007 (28.4) 1,437/2,007 (71.6) 2,007
Male (N, %) 227/570 (39.8) 591/1,437 (41.1) 818 (40.8) 0.59
Age at IBD diagnosis in years 
(median, IQR)

26.0 (19.0-35.0) 36.0 (26.0-49.0) 33.0 (23) <0.0001

Duration of disease in years 
(median, IQR)

13.0 (6.0-21.0) 7.0 (4.0-15.0) 9.0 (5.0-18.0) <0.0001

Type of IBD (N, %)*,‡
UC 203/570 (35.6) 786/1,437 (54.7) 989 (49.3)
CD 343/570 (60.2) 530/1,437 (36.9) 873 (43.5) <0.0001
IBD-U 24/570 (4.2) 121/1,437 (8.4) 145 (7.2)

Extra-intestinal 
manifestations (N, %)*

Arthropathy 168/526 (31.9) 187/1,257 (14.9) 355/1,783 
(19.9)

<0.0001

Uveitis 9/527 (1.7) 12/1,256 (1.0) 21/1,783 (1.2) 0.16
Erythema nodosum 14/527 (2.7) 23/1,256 (1.8) 37/1,783 (2.1) 0.27
Pyoderma gangrenosum 7/526 (1.3) 1/1,256 (0.08) 8/1,782 (0.4) -
PSC 16/526 (3.0) 21/1,255 (1.7) 37/1,781 (2.1) 0.06

Montreal classification UC†
Extent (N, %)*,‡ 1 12/185 (6.5) 203/779 (26.1) 215/964 (22.3)

2 61/185 (33.0) 354/779 (45.4) 415/964 (43.0) <0.0001
3 112/185 (60.5) 222/779 (28.5) 334/964 (34.6)

Severity (N, %)*,‡ 1 31/162 (19.1) 301/743 (40.5) 332/905 (36.7)
2 82/162 (50.6) 335/743 (45.1) 417/905 (46.1) <0.0001
3 49/162 (30.2) 107/743 (14.4) 156/905 (17.2)

Montreal classification CD†
Age at diagnosis (N, %)*,‡ A1 60/342 (17.5) 29/530 (5.5) 89/872 (10.2)

A2 242/342 (70.8) 332/530 (62.6) 574/872 (65.8) <0.0001
A3 40/342 (11.7) 169/530 (31.9) 209/872 (24.0)

Localisation (N, %)*,‡ L1 92/342 (26.9) 147/530 (27.7) 239/872 (27.4)
L2 80/342 (23.4) 172/530 (32.5) 252/872 (28.9) 0.178
L3 140/342 (40.9) 199/530 (37.5) 339/872 (38.9)
L4 8/342 (2.3) 5/530 (0.9) 13/872 (1.5)

Behaviour (N, %)*,‡ B1 125/317 (39.4) 303/514 (58.9) 428/831 (51.5)
B2 76/317 (24.0) 108/514 (21.0) 184/831 (22.1) <0.0001
B3 116/317 (36.6) 103/514 (20.0) 219/831 (26.4)

IBD = inflammatory bowel disease, UC = ulcerative colitis, CD = Crohn’s disease, IBD-U = inflamma-
tory bowel disease unspecified.
Montreal classification UC; E1 = ulcerative proctitis, E2 = left sided UC (distal UC), E3 = extensive 
UC (pancolitis), S1 = mild UC, S2 = moderate UC, S3 = severe UC.
Montreal classification CD; A1 = below 16 years, A2 = between 17 and 40 years, A3 = above 40 
years, L1 = ileal, L2 = colonic, L3 = ileocolonic, L4 = isolated upper disease, B1 = non-stricturing, 
non-penetrating, B2 = stricturing, B3 = penetrating.
* denominator indicates number of patients for which this information was known.
† Most severe Montreal classification was reported.
‡ Cochrane Armitage test for trend was used.
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Table 4: Medical therapy and hospital admissions for UC and CD patients in a referral centre and 
teaching hospitals reported as proportions and events per patient years. Bonferroni correction: 
p-value cut-off for significance p < 0.001.

Treatment UC p value CD p value

Referral Peripheral Referral Peripheral

Medical therapy (%)*

Steroids 149/173 
(86.1)

440/734 
(59.9)

278/304 
(91.4)

397/494 
(80.4)

Follow-up (years) 2,425 6,871 4,379 4,999

N per patient years‡ 6.1 6.4 <0.0001 6.3 7.9 <0.0001

Chronic steroid use 39/149 
(26.2)

125/695 
(21.9)

104/271 
(38.4)

143/480 
(29.8)

Follow-up (years) 2,019 6,298 3,765 4,800

N per patient years‡ 1.9 2.0 0.4 2.8 3.0 0.13

5-ASA 173/183 
(94.5)

713/755 
(94.4)

197/303 
(65.0)

358/505 
(70.1)

Follow-up (years) 2,620 7,131 4,398 5,205

N per patient years‡ 6.6 10.0 0.702 4.5 6.9 <0.001

Thiopurines 98/181 
(54.1)

207/747 
(27.7)

256/305 
(83.9)

264/499 
(52.9)

Follow-up (years) 2,555 7,062 4,366 5,063

N per patient years‡ 3.8 2.9 <0.0001 5.9 5.2 <0.0001

Methotrexate 8/178 
(4.5)

12/742 
(1.6)

84/299 
(28.1)

68/488 
(13.9)

Follow-up (years) 2,507 6,993 4,334 4,978

N per patient years‡ 0.3 0.2 0.017 1.9 1.4 <0.0001

Anti-TNF 35/179 
(19.6)

47/742 
(6.3)

194/310 
(62.6)

127/491 
(25.9)

Follow-up (years) 2,544 6,999 4,503 5,003

N per patient years‡ 1.4 0.7 <0.0001 4.3 2.5 <0.0001

Hospital admission (N, %)* 77/157 
(49.0)

230/757 
(30.4)

213/287 
(74.2)

328/514 
(63.8)

Follow-up (years) 2,007 7,069 4,176 5,241

N per patient years‡ 3.8 3.3 <0.0001 5.1 6.3 0.044

UC = ulcerative colitis, CD = Crohn’s disease, anti-TNF = anti-tumour necrosis factor.
* denominator indicates number of patients for which this information was known.
‡ events per 100 patient years
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Table 5: Surgical therapy and balloon dilatation for UC and CD patients in a referral centre and 
teaching hospitals reported as proportions and events per patient years. Bonferroni correction: 
p-value cut-off for significance p < 0.001.

Surgical treatment UC p value CD p value

(N, %) Referral Peripheral Referral Peripheral

Ileocolic resection - 2/744 
(0.3)

131/323 
(40.6)

125/514 
(24.3)

Follow-up (years) - 7,074 - 4,768 5,323

N per patient years‡ - 0.03 - 2.7 2.3 0.0002

Small bowel surgery - 3/743 
(0.4)

- 47/320 
(14.7)

31/512 
(6.1)

Follow-up (years) - 7,055 - 4,742 5,299

N per patient years‡ - 0.04 - 1.0 0.6 0.001

Large bowel surgery 19/190 
(10.0)

37/745 
(5.0)

53/321 
(16.5)

45/515 
(8.7)

Follow-up (years) 2,010 7,085 4,743 5,358

N per patient years‡ 0.9 0.5 0.026 1.1 0.8 0.0002

Proctocolectomy 27/191 
(14.1)

20/745 
(2.7)

15/322 
(4.7)

4/514 
(0.8)

Follow-up (years) 2,759 7,102 4,779 5,308

N per patient years‡ 1.0 0.3 <0.0001 0.3 0.08 0.003

Strictureplasty - 1/744 
(0.1)

13/323 
(4.0)

7/513 
(1.4)

Follow-up (years) - 7,069 - 4,799 5,306

N per patient years‡ - 0.01 - 0.3 0.1 0.039

Perianal surgery 7/190 
(3.7)

5/744 
(0.7)

75/321 
(23.4)

55/516 
(10.7)

Follow-up (years) 2,736 7,069 4,764 5,365

N per patient years‡ 0.3 0.07 0.022 1.6 1.0 <0.0001

Balloon dilatation - - 33/319 
(10.3)

12/496 
(2.4)

Follow-up (years) - - - 4,769 5,088

N per patient years‡ - - - 0.7 0.2 <0.0001

UC = ulcerative colitis, CD = Crohn’s disease.
* denominator indicates number of patients for which this information was known. ‡ events per 
100 patient years
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Comparison of medical and surgical treatment

Medical therapy and IBD-related surgical procedures in peripheral hospital and referral 
centre patients are presented in Tables 4 and 5, respectively. Significantly more patients 
were treated with thiopurines and anti-TNF in the referral centre compared with patients 
in the peripheral hospitals (P<0.0001), which remained after correction for disease 
duration (Table 4). Crohn’s patients were more frequently treated with methotrexate 
and the number of hospital admissions was significantly higher for patients with UC in 
a referral centre (P<0.0001). Events per 100 patient-years for surgical treatment were 
overall lower in the peripheral hospital group. However, after correction for disease 
duration, patients in the referral centre group were significantly more often treated 
surgically (Table 5).

Discussion

This study described the current population-based epidemiology in a cohort of 1461 
patients as well as disease characteristics for 2007 IBD patients. An increase in the 
prevalence of IBD within the 6-year study period was observed, whereas the incidence 
rates remained stable. This could not be explained by decreasing overall mortality in the 
IBD cohort during the study period or shifts in the age distribution of the population be-
cause of moving of individuals. Hence, the most likely explanation is a steady incidence 
and negligible mortality from the disease itself and in general in IBD patients because of 
the age distribution. Compared with reported prevalence rates of IBD in Europe, vary-
ing from 4.9 to 505 for UC and 0.6 to 322 per 100 000 individuals for CD, the observed 
prevalence rates in the present study are in the upper echelons (225.6 for UC and 171.8 
for CD).1 Annual incidence rates of 17.2 per for UC and 10.5 for CD are also located 
in the upper quintile rank compared with Europe (0.6–24.3 for UC and 0.3–12.7 for 
CD). In 75% of CD and 60% of UC studies, a statistically significant increasing incidence 
was found in time-trend analysis, whereas this was not observed in the present study.1 
Compared with previous epidemiological data from The Netherlands, current incidence 
rates of UC and CD are considerably higher than the observed incidence rates of 10.0 
for UC and 6.9 in 1991–1994 and incidence rates of 6.8 for proctocolitis in UC and only 
3.9 for CD between 1979 and 1983.11, 25, 26

True incidence rates depend on the completeness of case finding in a predefined 
geographic area. The adherence area in this study consisted of a geographically 
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1
well-defined region. Using three independent hospital databases and additional case-
finding in a nearby referral centre, we assume that the vast majority of IBD patients 
have been identified. The health care system in The Netherlands is regionally organized 
and theoretically, patients in the adherence area could have been referred to another 
hospital. However, the majority of patients in the adherence area are usually referred 
to the present tertiary referral centre in this study. The adherence area of this study 
represented both rural and urbanised areas, and is therefore representative of the rest 
of The Netherlands.
It is generally assumed that tertiary referral patients will have a more severe phenotype 
and burden of disease compared with patients in peripheral hospitals. To the best of our 
knowledge, this is the first study showing and quantifying the magnitude of difference 
in phenotype and disease burden, ascertaining that patients in a tertiary referral centre 
are not comparable with patients treated in a peripheral hospital. CD patients treated 
in the tertiary referral centre were significantly more often treated with steroids, thio-
purines and anti-TNF, and underwent perianal surgery more frequently compared with 
patients treated in a peripheral hospital, which remained after Bonferroni correction. 
It should be noted that this study did not seek an explanation for differences in burden 
of disease, but merely intended to quantify burden of disease in different settings. 
Nevertheless, to correct for duration of disease outcomes were presented as events 
per patient years.
About two-thirds of IBD patients were in remission according to the SCCAI and HBI 
scores, which was the same for the tertiary referral as well as the peripheral hospitals. 
In CD patients overall, a trend towards lower scores on the MCS was observed, whereas 
in CD patients from the referral centre group, lower PCS scores were observed. The 
latter could possibly be explained by the fact that significantly more CD patients in the 
referral centre underwent surgery.
This study has several limitations. Because two out of three sources were local hospital 
based, correction for missing cases using the capture–recapture method could not be 
applied. Furthermore, the fact that patients treated in the referral centre were recruited 
at the outpatient clinic different from the patients in the peripheral hospitals could lead 
to the risk of selection bias. However, there was no difference in the median disease 
activity score observed between patients in the referral and peripheral hospitals. The 
overall response to request for participation in the QoL and assessment of disease activ-
ity in this study was relatively low (47%). In the literature, marked differences have been 
described between patients who respond to a questionnaire and those who do not, 
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with the nonresponders usually being less healthy.27 This phenomenon, also referred to 
as ‘volunteer bias’, may have led to an underestimated disease burden in this popula-
tion, but should equally affect both groups, as appeared to be the case in our cohorts.
In summary, we report updated population-based incidence and prevalence figures of 
IBD and show that prevalence is still increasing, and incidence is markedly higher than 
reported two decades ago. As expected, but now confirmed and quantified, burden 
of disease is significantly more severe, particularly in CD patients treated in a referral 
centre. This highlights the importance of population-based studies, both for epidemiol-
ogy as well as disease characteristics and course of disease.
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Appendix

 

Figure 1 appendix: Data collection over time period 2004-2010 and 2004-2012 for the different 
centres.

Figure 2 appendix: overview populations
A: patients included in the population-based cohort based on their zip code treated in the periph-
eral hospitals.
B: patients included at the outpatient clinic of the tertiary referral centre.
C: patients included in the population-based cohort based on their zip code, but treated in the 
tertiary referral centre.
A + C = population-based cohort
A + B = peripheral hospital patient population
B + C = academic hospital patient population




