
eTable 1. Previous important studies of inflammatory bowel disease and mortality in comparison to current study 

Study Study 
period 

Age at first 
IBD 
diagnosis 

N IBD 
patients 
followed 

Patient 
years of 
follow up 

N events Incidence per 
1000 person-
years 

Relative risk (95% confidence interval)  
and type of mortality 

Meta-
analysis: 

Bewtra, 

2013* 

Papers 

published 

1968-2010 

world-wide 

All ages IBD: 51,221 

UC: 18,952 

CD: 32,269 

Not 

reported 

Not reported Not reported UC, overall death, summary SMR=1.16 (1.04–1.29) 

UC, cardiovascular death, SMR=0.90 (0.80-1.02) 

CD, overall death, summary SMR=1.46 (1.30–1.63) 

CD, cardiovascular death, SMR=1.00 (0.88-1.13) 

Cohort: 

Jussila 

2014∫ 

IBD  

1987-93 + 

2000-07, 

End FU 

2010 

Finland 

All ages IBD: 21,964 

UC: 16,649 

CD: 5315 

236,129  

in IBD, 

mean 10.8 

years 

2244 9.50 IBD, overall death, SMR=1.1 (1.1–1.2) 

UC, overall death, SMR=1.1 (1.1–1.2) 

UC, cardiovascular death, SMR=1.1 (1.1–1.2) 

UC, malignancy death, SMR=1.1 (1.0–1.2) 

UC, digestive disease death, SMR=2.8 (2.3–3.3) 

CD, overall death, SMR=1.3 (1.2–1.5) 

CD, cardiovascular death, SMR=1.1 (1.0–1.3) 

CD, malignancy death, SMR=1.3 (1.1–1.6) 

CD, digestive disease death, SMR=6.5 (4.9–8.5) 

Decreasing time-trend 

Cohort: 

Bernstein 

2015† 

1984-2009 

Canada 

(Manitoba) 

All ages UC: 4469 

CD: 4017 

Mean 

10.0-10.4 

years 

915  UC, overall death, HR=	1.1 (1.0-1.2) 

CD, overall death, HR=	1.2 (1.1-1.4) 

Cohort: 

Bitton 

2016# 

1999-2008 

Canada 

(Quebec) 

All ages IBD: 39,723 

UC: 15,346 

CD: 24,377 

249,923  

in IBD, 

mean 4.4-

4.7 years 

2565 10.3 UC, overall death, SMR=	1.2 (1.1–1.3) 

UC, cardiovascular death, SMR=	1.0 (0.8–1.3) 

UC, malignancy death, SMR=	1.0 (0.8–1.1) 

UC, digestive disease death, SMR=	4.6 (3.2–6.5) 

CD, overall death, SMR=	1.5 (1.3–1.6) 

CD, cardiovascular death, SMR=	1.0 (0.8–1.2) 

CD, malignancy death, SMR=	1.5 (1.3–1.8) 

CD, digestive disease death, SMR=	6.5 (4.5–9.3) 

Decreasing time-trend 



Cohort: 

Chu  

2017^ 

1998-2012 

United 

Kingdom 

All ages IBD: 20,293 

UC: 9993 

CD: 6599 

140,554 2005 14.3 IBD, overall death, HR=	1.4 (1.4–1.5) 

UC, overall death, HR=	1.3 (1.3—1.4) 

CD, overall death, HR=	1.6, 1.5—1.7 

Cohort: 

Current 

study 

2018 

1964-2014 

Sweden 

18-99 IBD: 82,718 

UC: 50,684;  

CD: 25,582 

IBD-U: 6452 

984,330  

in IBD, 

median 

>10 years, 

max 50 

years 

 15,698 15.9 IBD overall death (1964-2014), HR=1.5 (1.5-1.5) 

IBD overall death (2002-2014), HR=1.5 (1.5-1.6) 

UC, overall death, HR=1.4 (1.4-1.5)  

UC, cardiovascular death, HR=1.3 (1.3-1.4) 

UC, malignancy death, HR=1.4 (1.3-1.5) 

UC, digestive disease death, HR=4.4 (4.1-4.7) 

CD, overall death, HR=1.6 (1.6-1.7),  

CD, cardiovascular death, HR= 1.2 (1.2-1.3) 

CD, malignancy death, HR= 1.6 (1.5-1.7) 

CD, digestive disease death, HR=6.8 (6.2-7.5) 

IBD-U, overall death, HR=1.6 (1.5-1.8) 

IBD-U, cardiovascular death, HR=1.5 (1.3-1.6) 

IBD-U, malignancy death, HR=1.3 (1.2-1.5) 

IBD-U, digestive disease death, HR=5.9 (4.8-7.3) 

Decreasing time-trend 

UC=ulcerative colitis. CD=Crohn’s disease. IBD-U=inflammatory bowel disease unclassified. SMR=Standardised Mortality rate Ratio. HR=Hazard ratio. 

* 35 studies were included, of which 10 were inception cohorts, 13 were population-based cohort studies, 8 were single-center studies, and 4 were multicenter studies. 

∫ Finland has a National Health Insurance Scheme that covers all residents. To be eligible for drug reimbursement under the special refund categories, the patient's condition and diagnosis must meet 

explicit, predefined criteria, and a written certificate is required from the treating physician. As a rule, the diagnosis of IBD has to be set by a specialist in gastroenterology, internal medicine, pediatrics, 

digestive surgery, or surgery. In Finland, all patients diagnosed with IBD who take medication for it at some point in the course of the disease are entitled to reimbursement as part of the comprehensive 

national health insurance. The reimbursement database hence provides comprehensive information on all IBD patients treated in Finland. 

† This study used administrative data for IBD cases, ascertained using a validated case definition and matched controls. It included individuals who had health coverage between 1 April 1984 and 31 

March 2010 as identified from the administrative health databases, which include the registry of all enrolled residents in the province, hospital discharge records and physician billing claims of Manitoba 

Health, which is the single provincial health insurance provider for all Manitoba residents. 

# All subjects in the Regie de l’Assurance Maladie du Québec (RAMQ) databases with at least 1 hospitalization or 4 physician billings with a principal diagnosis of CD or UC in a 2-year interval were 

considered a case at the time of their first hospitalization or at the fourth billing. The public drug plan covers approximately 40% of the Québec popula- tion, including all residents 65 years and older, 

recipients of social assistance, and residents not eligible for private drug plans. 

^ The the Clinical Practice Research Datalink (CPRD) contains active patient records, drawn from approximately 650 primary care practices across the UK since 1987, covering 5–10% of the UK population. 

Within this dataset about 50% of practices have agreed that their data be linked to other national datasets, including death records. A diagnosis of IBD in CPRD represents a communication to primary 

care of a diagnosis confirmed in secondary care. 
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eTable 2a. ICD codes defining inflammatory bowel disease (IBD) and captured in the Swedish 
National Patient Register: Because definitions of exposure should not “look into the future”, 
subtypes of IBD were defined in accordance with the first two diagnostic codes only. All 
analyses of mortality in different subtypes of IBD were based on this definition. 

 ICD-7 ICD-8 ICD-9 ICD-10 
 1964-1968 1969-1986 1987-1996 1997- 
Ulcerative colitis (UC) 572,20 ; 572,21; 

578,03 
563,10 ; 563,99 ; 
569,02 

556 K51 

Crohn’s disease (CD) 
 

572,00 ; 572,09 563,00 555 K50 

IBD unclassified (IBD-U) UC+CD UC+CD UC+CD  UC + CD,  
or K52.3 

In Sweden, universal access to publicly funded health care is available for all residents, independent of 
residence, socioeconomic status, and disease severity. All information in the Swedish National Patient Register 
is registered prospectively in routine medical practice. 
 
eTable 2b. Adult or elderly onset inflammatory bowel disease (IBD). Time period between 
first and second IBD listing across different time periods. 
  

ALL YEARS 1964-1979 1980-1989 1990-2001 2002-2014 
Time between first and second diagnosis (years) 

  

mean 2.1 5.0 4.5 2.2 0.7 
median 0.4 1.0 1.2 0.8 0.2 

In a sensitivity analysis, we performed the main analyses (adjusted hazard ratios for IBD, UC, CD, IBD-U overall 
and for the different calendar periods) restricted to patients with <2 years between first and second diagnostic 
listings. The results were almost identical (data not shown). 
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eTable 3a: ICD codes associated with Crohn’s disease (CD) and captured in Swedish National 
Patient Register: For descriptive statistics of the study population at the end of the follow-up, 
we used different definitions of ulcerative colitis (UC), CD, and inflammatory bowel disease 
unclassified (IBD-U), taking abdominal surgery into account and giving most weight to the 
last 5 years of follow-up: 

1. Patients with only diagnostic listings of UC (or CD) during all follow-up, were 
classified as UC (or CD) also at end of follow-up. 

2. Patients with at least one diagnostic listing of K52.3 (“indeterminate colitis”) were 
classified as IBD-U. 

3. Patients who had a mix of UC and CD and no diagnosis of K52.3, and who had only 
been diagnosed with either UC or CD during the last 5 years of follow-up, were 
classified according to the diagnosis that occurred during the last 5 years.  

4. The remaining patients, who changed between UC and CD in the last 5 years of 
follow-up, were then classified as CD if they had any of the ICD codes making CD 
more probable (see list below). 

5. The patients with both UC and CD diagnoses, but no K52.3 code in the past 5 years 
and no ICD-codes “typical” of CD were classified as IBD-U. 

 
All these classifications, the effect of IBD subtype in different age groups, across different 
calendar periods and with different length of follow-up available/taken into account are 
described in detail in a separate paper (manuscript). 

SURGERY CODES 5/6th edition 7th edition 
(KKÅ97) 

Years 1963-1996 1997-2016 
Resection of small bowel   
Small bowel resection  4630-4631 JFB00-01 
Entero-anastomosis 4631 JFC00-01 
Stricture-plasty to the small bowel  JFA60 

Partial resection of the colon   
Left-sided hemicolectomy 4640 JFB43-44 
Right-sided hemicolectomy 4641 JFB30-31 
Ileocecal resection 4642 JFB20-21 
Resection of the transverse colon 4643 JFB40-41 

Resection of the colon sigmoideum 4644 JFB46-47,  
Ileocolonic re-resection 4648  
Other type of partial colon resection 4649 JFB50-51 

Other type of partial colon or small bowel resection  JFB33-34, JFB96-97 

Other colon resection with colostomy and distal 
closure 

 JFB63-64, JGB10-11 

Resection of the sigmoid colon with sigmoidostomy 
and closure of the rectum. 

4713 JFB60-61 

Fistula treatment   
Lay open or excision of perianal fistula 4922 JHD20-33, JHD50-63 

JHD63, JHA00, 

Other anal or perianal surgery (e.g., examination under 
anesthesia) 

4923, 4999 JHW96,  

Closure of fistula of the small intestine  JFA76 

Closure of fistula of the colon  JFA86 
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Other fistulas 616,629 KCH30-33, LEE30 

Perianal abscess   
Incision abscess, hematoma 4970, 4860 JAJ00 
Dilatation   
Dilatation of the duodenum  JDH32 
Endoscopic dilatation of the small bowel   JFA38 

Endoscopic dilatation of the colon  JFA58 

Endoscopic dilatation of the rectum  JGA58 

Ultrascan of the anus/rectum   
Transanal endoscopic ultrascan  XJH00 
ICD codes not compatible with ulcerative colitis ICD-10 
Crohn’s disease of the small bowel K50.0 
Perianal disease modifier Crohn’s disease AND any of: (K60.3, K60.4, K60.5, 

K61.0, K61.1, K61.2, K61.3, K61.4, K62.4) OR any of 
the following surgical procedure codes: (JHD20, 
JHD30, JHD33, JHD50, JHD60, JHD63, JHA00, 
JHA20, JHW96) 

 
 
 
eTable 3b. Inflammatory bowel disease (IBD)  
ROWS: classification using the first two diagnoses (used in Table 1 and all measures of 
incidence). Counts and percent in rows represent the proportion who were defined as CD, 
IBD-U and UC when all information at end of follow-up was available. 
COLUMNS: the reclassification (subtype at end of follow-up, as described in eTable 10). 
  IBD subtype at end of follow-up 

   CD IBD-U UC 

IBD subtype at 
start of follow-up 

CD 24,453 (95.6 %) 745 (2.9 %) 384 (1.5 %) 
IBD-U 2241 (34.7 %) 3062 (47.5 %) 1149 (17.8 %) 
UC 2485 (4.9 %) 2523 (5.0 %) 45,676 (90.1 %) 

Crohn’s disease=CD; IBD unclassified=IBD-U; Ulcerative colitis=UC. 
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eTable 4. Definitions and diagnostic codes used to define ulcerative colitis and Crohn’s 
disease according to the Montreal classifications since the start of ICD-10 (1997). All codes 
captured in the Swedish National Patient Register. 

Ulcerative 
colitis 

Extent Diagnostic codes 

E1 Ulcerative proctitis K51.2 

E2 Left-sided UC K51.3; K51.5 
E3 Extensive UC K51.0 

EX Extent not defined K51.4; K51.8; K51.9 
Crohn’s 
disease 

Location/Behavior  

L1 (Location) Small bowel disease or  
terminal ileitis 

K50.0 

L2 Colon K50.1   

L3/LX Ileocecal Crohn’s disease 
or location not defined 

K50.8, K50.9 

B1 (Behavior) Non-stricturing, non-
penetrating 

None of the ICD-codes for B2 or B3. 

B2 Stricturing  Crohn’s disease AND any of the following codes (K56.5; K56.6; 
K56.7; K62.4) 

B3 Penetrating  Crohn’s disease AND any of the following diagnostic codes 
(K63.0, K63.2, K31.6, N82.3, N82.3, N82.4) OR any of the 
following surgical procedure codes (JFA76, JFA86). 

P Perianal disease 
modifier 

Crohn’s disease AND any of the following diagnostic codes: 
(K60.3, K60.4, K60.5, K61.0, K61.1, K61.2, K61.3, K61.4, K62.4) 
OR any of the following surgical procedure codes: (JHD20, 
JHD30, JHD33, JHD50, JHD60, JHD63, JHA00, JHA20, JHW96) 

In an ongoing validation study medical records of 519 Swedish ulcerative colitis patients were reviewed (personal communication 
Shrestha and Halfvarson). The positive predictive value (PPV) of ICD-codes representing E1/E2 was 73% (95%CI=67-76) and for ICD-
codes representing E3 the PPV was 80% (95%CI=75-84). For 854 patients with Crohn’s disease the PPV for ICD-codes representing 
colonic disease (L2) was 27% whereas ileitis or ileocecal disease (L1/L2/LX) had a PPV of 80%. The PPV for “complicated disease” 
(B2 or B3) was 77% and perianal disease had a PPV of 86%. 
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eTable 5. Extra-intestinal manifestations and primary sclerosing cholangitis in patients with 
inflammatory bowel disease (IBD) as defined by ICD-9 and ICD-10 codes and captured in the 
Swedish National Patient Register. 

 ICD-9 ICD-10 
Complication 1987-1996 1997- 
Primary sclerosing cholangitis 576B K83.0  
Extra-intestinal manifestations   

Erythema nodosum 695C L52  

Pyoderma gangrenosum - L88  

Sweet syndrome - L98.2  

Iridocyclitis 364 H20 

Arthropathy in Crohn’s disease 713B M07.4  

Arthropathy in Ulcerative colitis 713B M07.5 

Other defined arthropathy in gastrointestinal disorders - M07.6 

Juvenile arthritis in Crohn’s disease - M09.1  

Juvenile arthritis in Ulcerative colitis - M09.2 

Bechterew’s disease 720A M45 

Spondylarthritis, inflammatory NOD 720C, 720W, 
720X 

M460, M461, 
M468, M469 

Arthritis NOD - M139, M255 
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eTable 6. Surgery codes included in the definitions of “inflammatory bowel disease-related 
bowel surgery and perianal surgery” (since 1964) and captured in the Swedish National 
Patient Register. 

Classification of surgical procedures 6th revision 7th revision 
Colectomy   
1) Subtotal colectomy with end ileostomy   
Colectomy and ileostomy with closure of the rectum 4651 JFH10 
Laparoscopic colectomy and ileostomy  JFH11 
Other colectomy   JFH96 

2) Colectomy with IRA (ileorectal anastomosis)   
Colectomy with ileorectal anastomosis 4650 JFH00 
Laparoscopic colectomy with ileorectal anastomosis  JFH01 
Ileorectal anastomosis   JFC40 
Laparoscopic ileorectal anastomosis  JFC41 
Closure of enterostomy with anastomosis to the rectum   JFG29 
Closure of enterostomy with anastomosis to the colon   JFG26 

3) Partial colectomies   
Right-sided colectomy 4641 JFB30, JFB31 
Resection of the colon transversum 4643 JGB40, JFB41 
Left-sided colectomy 4640 JFB43, JFB44 
Resection of the sigmoid colon 4644 JFB46, JFB47 
Other colon resection 4649 JFB50, JFB51 

4) Proctocolectomy with IPAA (ileal pouch-anal anastomosis)   
Colectomy, rectal mucosectomy and ileoanal anastomosis without ileostomy.   JFH30 
Colectomy, rectal mucosectomy and ileoanal anastomosis and ileostomy.  JFH33 
Mucosectomy and ileoanal anastomosis after previous colectomy. 4654 JGB50 
Extirpation of rectum or making of an ileoanal anastomosis after previous 
colectomy. 

 JGB60 

5) Continent ileostomy at time of colectomy   
Proctocolectomy with continent ileostomy, Kock 4653 JFH40 
Converting a conventional ileostomy to a continent ileostomy  JFG60 

6) Proctocolectomy   
Proctocolectomy with ileostomy 4652 JFH20 
Other bowel surgery 1964-96 1997- 
Strictureplasty to the small bowel   JFA60 
Strictureplasty to the colon  JFA63 
Closure the small intestinal fistula  JFA76 
Closure of the fistula of the colon  JFA86 

Colonic and/or small bowel resection 4630, 4631, 
4640-4649 JFB 

Formation of the stoma  JFF 
Operations on the intestinal stoma or reservoir  JFG 

Other operation of the small bowel and/or colon 
4660-4668, 
4700-4739, 
4790-4798 

JFW96 

Other laparoscopic operation of the small bowel and/or colon  JFW97 
Rectal resection 4820-4828 JGB 
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Perianal surgery     
Perianal incision and drainage 4900 JHA00 
Dilatation of the anal sphincter 4960 JHD00 

Lay open or excision of perianal fistula 
4920, 4922-
4924 JHD20 

Partial lay open or excision of perianal fistula (including seton placement) 4970-4971 JHD30 
Completion lay open or excision of perianal fistula  JHD33 
Excision of perianal fistula with advancement flap  JHD50 
Occlusion of perianal fistula with collagen plug  JHD60 
Occlusion of perianal fistula with fibrin glue  JHD63 

Other anal or perianal surgery (e.g., examination under anesthesia)  4999 JHW96 

	
	
	
	
	
	
	
eTable 7. ATC codes representing inflammatory bowel disease (IBD) treatment and available 
in the national Swedish prescribed drug register. 

Drug group Substance ATC-code 
Immunomodulators Azathioprine L04AX0 1 
 Mercaptopurine L01BB02 
 Methotrexate L04AX03/L01BA01 
Anti-TNF treatment Infliximab L04AB02 (L04AA12 before 2008) 
 Adalimumab L04AB04 (L04AA17 before 2008) 
 Golimumab L04AB06 
 Vedolizumab L04AA33 
Systemic corticosteroids Betamethasone H02AB01 
 Dexamethasone H02AB02 
 Methylprednisolone H02AB04 
 Prednisolone H02AB06 
 Prednisone H02AB07 
 Hydrocortisone H02AB09 
 Cortisone H02AB10 
Systemic Aminosalicylates (5-ASA) Sulfasalazine A07EC01 
 Mesalazine A07EC02 
 Olsalazine A07EC03 
 Balsalazide A07EC04 
Rectal Aminosalicylates (5-ASA) Mesalazine A07EC02 
Corticosteroids acting locally Hydrocortisone A07EA02 
 Budesonide A07EA06 
IBD-related antibiotics Metronidazole P01AB01 
 Ciprofloxacin J01MA02 
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eTables 8a/b: Explanation of how the missing information for infliximab is distributed in 
this Swedish dataset and how it might influence the results. 
 
In this dataset, we have identified all cases of adult and elderly onset IBD in Sweden. Since 1 July 2005 we have 
information with full coverage of all dispensed prescriptions for all IBD medications in Sweden, except for 
infliximab (IFX), for which we only have full coverage in some counties (through a combination of procedure 
codes and ATC codes in the Patient register). 
 
In Stockholm county (20% of the Swedish population and of this dataset) we have complete coverage of the 
use of all anti-TNF drugs (including IFX). There were 5934 incident cases of adult or elderly onset IBD in 
Stockholm since we started monitoring anti-TNF. Of them, 11% (658/5934) had ever been exposed to anti-TNF, 
of which 15% (99/658) had been exposed to IFX as the only anti-TNF drug.  
 
If we translate this information to the entire cohort (28,341 incident patients since start of the Prescribed Drug 
Register) it would equal 3118 (0.11*28341) adult or elderly onset IBD patients ever exposed to anti-TNF instead 
of the 2398 that we were able to identify (even though the use of anti-TNF is slightly higher in Stockholm than 
in the rest of the country, which means that the true number of misclassified patients is likely lower). In other 
words, we estimate that we were able to identify at least 77% of all anti-TNF use in adult IBD patients. 
 
That means that about 720 (3118 minus 2398) patients were likely misclassified as never exposed to anti-TNF 
in the whole study population, when they in fact were exposed to IFX. Most of these 720 patients were likely 
misclassified as ”thiopurines only”, since in Sweden it is very uncommon that patients are exposed to anti-TNF 
without having tried thiopurines. Thus, the presented analyses of drug exposure and risk of malignancy have 
likely been affected in the following way for the different strata: 
 
a) ”Never immunomodulators or anti-TNF”: Likely close to true value. 
b) ” Immunomodulators only”: Some 10% (720/7353) of patients were in fact also exposed to anti-TNF, which 
might have increased or decreased HR. 
c) ” Immunomodulators and anti-TNF”: Decreased power but likely a true value  
(some patients exposed to IFX and thiopurines will be misclassified as thiopurines only). 
d) ”Anti-TNF only”: Decreased power but likely representing true anti-TNF users. 
(some patients exposed to IFX only (very few though) misclassified as never thiopurines/anti-TNF). 
 
8a. Hazard Ratios for death in all Swedish incident cases of adult onset IBD compared to matched reference 
individuals from the general population since the start of the Prescribed drug register (i.e. misclassification 
of IFX as described above in these analyses): 

N incident cases from 1 July 2005 28,341 
 Number of deaths in IBD/1000 person-years of follow-up, HR (95%CI) 
Never immunomodulators nor anti-TNF 1465/72, 1.8 (1.7 - 1.9) 
Only immunomodulators  228/29, 1.3 (1.1 - 1.5) 
Only anti-TNF 6/1, 1.4 (0.5 - 2.9) 
immunomodulators and anti-TNF 21/10, 0.9 (0.5 - 1.3) 

 
8b. The corresponding results for all incident cases in Stockholm county  
(complete coverage for all drugs, including IFX):  

N incident cases from 1 July 2005 5934 
 Number of deaths in IBD/1000 person-years of follow-up, HR (95%CI) 
Never immunomodulators nor anti-TNF 260/16, 1.7 (1.5 - 1.9) 
Only immunomodulators  49/5, 1.6 (1.2 - 2.2) 
Only anti-TNF 1/0, 0.8 (0.0 – 4.0) 
immunomodulators and anti-TNF 5/2, 0.9 (0.3 - 2.1) 

 
But even if we hadn’t had the problem with suboptimal sensitivity for IFX, we would still not have been able to 
make any firm conclusions regarding use of anti-TNF and risk of death because of the lack of power: Our 
current data gave us approximately 80% power to detect an HR of 1.5 for the effect of immunomodulators but 
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an HR as high as 66.0 for the effect of anti-TNF on mortality of any kind among adult or elderly onset IBD 
patients. We would need to observe at least 225 deaths during exposure with anti-TNF, which would have 
required 30-40 times more patients or length of follow-up. 
 
In summary, we cannot make any firm conclusions regarding anti-TNF and risk of death. To do that, even larger 
studies, with longer follow-up, and with complete coverage of all IBD medications, as well as time-dependent 
analyses stratified by disease phenotypes are needed. 
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eTable 9. ICD-codes representing main underlying cause of death, as reported to the causes of death register. 
 1997- 1987-1996 1969-1986 1964-1968 
ICD-groups ICD-10 ICD-9 ICD-8 ICD-7 

All causes A00-U99 000-999 000-999 000-999 

Infections and parasitic conditions A00-B99 000-139 000-136 000-138 

Malignant neoplasms C00-D48 140-208 140-209, 229-239 140-199 

Diseases of blood and blood forming organs D50-D77 280-289 280-289 290-299 

Endocrine, nutritional, and metabolic disorders E00-E90 240-278 240-279 250-289 

Psychiatric disorders F00-F99 290-319 290-319 300-326 

Diseases of nervous system and sense organs G00-G99 320-389 320-389 340-398 

Diseases of circulatory system I00-I99 390-459 390-458 330-334, 400-468 

Respiratory diseases J00-J99 460-519 460-519 470-527 

Diseases of digestive system system K00-K93 520-579 520-577 530-587 

Diseases of musculoskelettal system and connective tissue M00-M99 710-739 710-738 720-749 

Urinary diseases N00-N39 580-599 580-599 590-609 

Trauma and external causes S00-Y98 800-999 800-999 800-999 
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eFigure 1: A description of the reasons behind a one year look back period to ensure true 
incident cases since 2002 and proportion of IBD cases likely identified during the years 
before the start of the outpatient register. 
 
When the outpatient register started in 2001, the register-based incidence of adult onset IBD increased 
sharply, because some patients had never been cared for in the inpatient setting, and were hence misclassified 
as �incident cases� when the outpatient register started. Already in 2002 (i.e. after 1 year of �look back�) 
the incidence of adult or elderly onset IBD was back on a stable level (i.e. basically the same as for the following 
years), indicating that as little as one year of look back is enough to ensure that new cases are true incident 
cases since start of the outpatient register. 

 
During the early nineties (and earlier) almost all IBD patients were hospitalized at some point. According to our 
combined clinical experience from hospitals all over the country since the 1980-ies, most children were 
hospitalized during work-up as well as during flares. In a patient chart review from Stockholm county (20% of 
the Swedish population), including Crohn’s disease patients of all ages from the years 1955-1989, some 97% 
had been hospitalized at some point, and were thus found in the Inpatient register.1 
 
But even though almost all patients were hospitalized at some point in earlier years, that is most certainly not 
the case nowadays.2 We therefore performed a sensitivity analysis of all incident cases during 2002-2003 
(supposed to be true incident cases). We checked 

a) How many of incident adult or elderly onset IBD patients that were never hospitalized during the 
remaining follow-up until 31 December 2014. 

b) If we hadn’t had access to the Outpatient register – would the patients (that were hospitalized at 
some point) then have been detected later? If so - how much later? 

 
a) While almost all IBD cases were hospitalized at some point during the eighties and early nineties, we found 
that during 2002-2003, there were 3728 incident cases of adult onset IBD. Of them, 1644 (44%) cases were 
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never hospitalized during follow-up (death, emigration, or 31 December 2014, whichever happened first). We 
therefore believe that in the late nineties, some of the IBD patients with the most quiescent disease course 
were likely missed (or counted as being older at disease onset when they were detected in 2001, the year 
when the outpatient register started). 
 
b) Among the 2084 with at least 1 IBD hospitalization since 2002/2003, 157 (7.5%) never had a second IBD 
hospitalization. If we hadn’t had access to the outpatient register, the patients’ first and second listing of an 
inpatient IBD diagnosis would on average have been 19.4 (33.2) months later for the first diagnostic listing and 
12.3 (31.2) months for the second listing. It is however highly unlikely that these findings are representative 
also for the time lag between first and second hospitalization during all the years before the start of the 
outpatient register. 
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