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Abstract

Background and Aims:  Patients with inflammatory bowel disease [IBD] are subject to more work 
disability than the general population. We aimed to estimate the monetary cost of IBD for the 
individual through assessment of earnings in relation to diagnosis.
Methods:  Through linkage of national registers, we identified patients aged 30–55 years at first 
IBD diagnosis in Sweden in 2002–2011, and same-sex IBD-free siblings. We estimated taxable 
earnings and disposable income from 5 years before to 5 years after diagnosis.
Results:  The 5961 patients [27% Crohn’s disease, 68% ulcerative colitis, 4.3% IBD unclassified] had 
similar taxable earnings to their 7810 siblings until the year of diagnosis, when earnings decreased 
and remained lower than for siblings during follow-up. The adjusted difference in earnings over 
the entire 5-year period after diagnosis was −5% [−8212€; 95% confidence interval: −11  458 to 
−4967€]. The difference was greater in women than in men, and greater in Crohn’s disease than 
in ulcerative colitis. When stratifying for sex and IBD subtype and comparing earnings during 
each year of follow-up, median annual earnings were lower in women with Crohn’s disease and 
ulcerative colitis than in their sisters during all years of follow-up, whereas the men had similar 
annual taxable earnings to their brothers. Disposable income was similar between patients and 
siblings during the investigated time period.
Conclusion:  From the year of diagnosis and at least 5 years onwards, patients with IBD had 5% 
lower earnings than siblings, mainly explained by differences between women with IBD and their 
sisters. However, there were no differences in disposable income.
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1.   Introduction

Inflammatory bowel disease [IBD], comprising Crohn’s disease, 
ulcerative colitis and IBD unclassified, has peak incidence in 
working-age individuals.1 Due to its chronic and relapsing nature 
with periods of debilitating symptoms, need for regular physician 
visits,2 and sometimes medical or surgical treatments in the hos-
pital,3,4 the disease has the potential to affect an individual’s life-
long economic situation. For society, IBD is associated with high 
costs, both direct medical costs and indirect costs from product-
ivity losses.5–12

Previous studies have shown that patients with IBD are sub-
ject to more sick leave,13–18 disability pension13–22 and unemploy-
ment14,23 than the general population. Another measure of labour 
market attachment and impact on the individual patient is the de-
velopment of earnings. A number of studies have shown negative 
associations between chronic diseases and earnings,24–27 but this 
has not been investigated in patients with IBD. Earnings reflect 
professional career development and can show changes in work 
ability not captured through sick leave days, such as a reduction 
from full-time to part-time work, a move to a less demanding 
and strenuous position within the same firm, or a change of 
occupation.

We aimed to assess the monetary cost of IBD for the individual 
by investigating the development of taxable earnings and disposable 
income during the years before and after diagnosis of Crohn’s dis-
ease, ulcerative colitis and IBD unclassified.

2.   Methods

2.1.   Study design
In this cohort study we compared patients with incident IBD and 
same-sex siblings without IBD diagnosis with regard to annual 
earnings.

2.2.   Setting
In Sweden health care is tax-funded with universal access to care.28 
The Swedish social insurance system covers individuals who live or 
work in Sweden and includes benefits and allowances for families 
with children, people who are ill and people with disabilities.29

2.3.   Data sources
The personal identity number assigned to all residents allows for 
linkage of registers containing national data on demographics, mor-
bidity, histopathology and socioeconomic variables [Supplementary 
Table 1].

2.4.   Participants
2.4.1.   Patients with IBD
We used International Classification of Disease [ICD] codes 
[Supplementary Table 2] in national registers to identify incident 
cases of IBD during 2002–2011 aged 30–55 years at diagnosis who 
had same-sex siblings. The age limit was chosen to enable estimation 
of earnings from 5 years before to 5 years after diagnosis, based on 
the assumption that most individuals have finished their education at 
age 25 years, and that many older workers retire from age 60 years 
and onwards. We requested either two or more records of IBD in 
the National Patient Register30 or one or more record of IBD in the 
National Patient Register plus a colorectal biopsy record suggestive 
of IBD from the Swedish ESPRESSO Biopsy cohort.31 We have 

previously shown that the positive predictive value for IBD with two 
or more IBD diagnoses is 93%30 and 95% with one IBD diagnosis 
and a colorectal biopsy showing inflammation.32 The IBD subtype 
definition was based on the first two diagnostic listings [or when 
combined with a colorectal biopsy, on the first IBD ICD diagnosis], 
and patients with listings of both Crohn’s disease and ulcerative col-
itis, or a listing of IBD unclassified [IBD-U] were defined as IBD-U 
and included in the IBD group.33

2.4.2.   Reference group
As a comparison group we used IBD-free same-sex siblings aged 
30–55 years. The siblings had to be alive and free of IBD on the date 
of diagnosis of the index patient and stopped contributing person-
time as reference individuals if and when they were diagnosed with 
IBD.

2.5.   Variables
The main outcome was taxable earnings. Secondary outcome was 
personalized disposable household income, reflecting standard of 
living. Disposable income is the sum of all income [from different 
sources] minus taxes paid. It includes earnings, benefits due to sick 
leave, unemployment and disability, as well as other types of income 
[Supplementary Table 3]. Information on taxable earnings and dis-
posable income was extracted from the LISA database, which holds 
information on compensations from employment, entrepreneurial 
activities, studies, national military service, illness, parental leave, 
unemployment, labour market activity, rehabilitation, partial retire-
ment, early retirement, retirement, occupational pension, annuities, 
social assistance and private pensions for all Swedish residents.34

Comorbidities were based on diagnostic listings in the Patient 
Register at any time point up to the year of IBD diagnosis/match 
[Supplementary Table 4].

2.6.   Statistical methods
Follow-up started 5  years before fulfilment of diagnostic inclu-
sion criteria. Stratification for age [30–39, 40–49 or 50–55 years], 
length of education [0–9, 10–12, >12 years, or unknown] and year 
of IBD onset [2002–2003, 2004–2005, 2006–2007, 2008–2009, 
2010–2011] was based on the date of the first diagnostic record. 
Follow-up ended at death, emigration or 10  years after start of 
follow-up, whichever came first.

Taxable earnings and disposable income were summed for each 
calendar year in relation to diagnosis/match year, converted to Euros 
and inflation-adjusted to the year 2019. We present results as me-
dian values with 95% confidence intervals [CIs], as data were not 
normally distributed. The differences between patients and siblings 
in taxable earnings and disposable income were calculated through 
quantile regression [median regression using the QUANTREG pro-
cedure in SAS35]. We present absolute differences, as well as differ-
ences adjusted for age and education, in addition to the matching 
variable sex. The adjustment variables were predetermined. We 
present results as adjusted median differences, and 95% CIs were 
obtained using resampling.

We also compared each patient with IBD to his/her same-sex sib-
ling and categorized them as having annual taxable earnings that 
were more than 2% higher, within −2 to 2% difference, or at least 
2% lower than the sibling.

All statistical tests were two-sided, and p < 0.05 was considered 
statistically significant. We used statistical software from SAS [ver-
sion 9.2; SAS Institute Inc.].

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
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2.7.   Ethics
The regional ethics committee in Stockholm approved the study 
[DNR 2007/785-31/5; 2011/1509-32; 2012/601-32; 2015/0004-31; 
2015/615-32; 2014/1287-31/4]. Since this was a register study, con-
sent from the patients was not necessary.

3.   Results

We identified 5961 patients with incident IBD aged 30–55  years 
between 2002 and 2011, who had in total 7810 same-sex siblings 
[Supplementary Figure 1; Table 1].

The mean age of patients was 42.1 years in of siblings was 42.7, 
that is the siblings were on average 6 months older [Table 1]. The ma-
jority of patients had ulcerative colitis [68%], followed by Crohn’s dis-
ease [27%], and IBD-U [4.3%]. High-school education [10–12 years of 
education] as the highest education level was the most common [53%], 
45% were married and 98% were born in a Nordic country. Compared 
to siblings, the patients had more often been diagnosed with psychiatric 
disease [4.7 vs 3.6%], rheumatoid arthritis [0.8 vs 0.4%] and primary 
sclerosing cholangitis [0.9 vs 0.1%] before first IBD diagnosis. The 
year before diagnosis the proportion unemployed was similar between 
patients and siblings [9.2% vs 9.4%], as well as the proportion with 
no taxable earnings [12.7% vs 12.4%]. More patients with Crohn’s 
disease had no taxable earnings the year before diagnosis [15.4%, 
Supplementary Table 5] than patients with ulcerative colitis [11.4%, 
Supplementary Table 6].

Of the 5961 patients with IBD, 5915 [99%] had available data 
from 5 years before diagnosis, and 5848 [98%] had at least 5 years 
of follow-up.

3.1.   Taxable earnings
Median annual taxable earnings were similar in patients with 
IBD and siblings 5 years before diagnosis [Figure 1]. Patients with 
Crohn’s disease had lower median taxable earnings than siblings 
5 years before diagnosis [Supplementary Figure 2], but in patients 
with ulcerative colitis median taxable earnings were similar to those 
of their siblings [Supplementary Figure 3]. During the year of diag-
nosis, taxable earnings decreased for the IBD patients and remained 
lower than in siblings during the entire follow-up period. The trend 
of decreasing taxable earnings compared to siblings was seen from 
the year of diagnosis and onwards in all age groups [Supplementary 
Figure 4] and in all categories of education [Supplementary Figure 5]. 
The differences remained 5–10 years after diagnosis [Supplementary 
Figure 6].

Over the entire 5-year period following diagnosis, the adjusted 
difference between patients with IBD and siblings was −5% [−8212€; 
95% CI: −11  458 to −4967€] [Supplementary Table 7]. The dif-
ference was larger between women with IBD and sisters [−9778€; 
−13  640 to −5917€] than between men with IBD and brothers 
[−6569€; −11 483 to −1655€]. The differences were also larger in 
patients with Crohn’s disease [−10 701€; −18 091 to −3310€] than 
in patients with ulcerative colitis [−6427€; −10 198 to −2657€]. The 
largest difference between patients and siblings [9%] was found in 
women with Crohn’s disease: −12 703€ [−22 468 to −2937€].

When stratifying for IBD subtype and sex, there were differences 
between women with Crohn’s disease and ulcerative colitis and their 
sisters, but no significant differences between men with Crohn’s dis-
ease and ulcerative colitis and their brothers [Figure 2].

Around 50% of the patients with IBD had a same-sex sibling 
with at least 2% higher taxable earnings during the 1st to 5th year 

following diagnosis, 6% had a sibling with similar [−2 to 2% differ-
ence] taxable earnings, and 44% had a sibling with lower [at least 
2% lower] taxable earnings [Supplementary Figure 7].

3.2.   Disposable income
Annual median personalized disposable household income was 
similar in patients with IBD and same-sex siblings before and after 
diagnosis/match year [Figure 3]. Patients with Crohn’s disease had 
similar disposable income to their siblings [Supplementary Figure 8], 
whereas patients with ulcerative colitis had higher disposable income 
than siblings during several years both before and after diagnosis 
[Supplementary Figure 9]. Disposable income in patients with IBD 
was similar to that of siblings over calendar periods [Supplementary 
Figure 10].

4.   Discussion

This nationwide cohort study set in a high-income country with 
comprehensive social insurance systems covering all residents shows 
that patients with IBD had 5% lower taxable earnings than siblings 
during the 5-year period following diagnosis, but that the disposable 
income of IBD patients was not lower than in siblings. The patients’ 
lower taxable earnings were thus compensated through the Swedish 
social security system. The differences were larger in women than in 
men and greater in Crohn’s disease than in ulcerative colitis. The lar-
gest difference in taxable earnings was between women with Crohn’s 
disease and their sisters.

That women are at increased risk of sick-leave and disability 
has been reported in previous studies of patients with Crohn’s dis-
ease,14,16,17,19,20,36,37 ulcerative colitis,38 as well as in the general popu-
lation,39 and sickness absence can explain the lower earnings found 
in this study. It should be noted, however, that all our comparisons 
were between same-sex siblings. Why women [compared to men] 
seem to be more affected by an IBD diagnosis is not known, but 
similarly a diagnosis of type I diabetes was reported to have a more 
pronounced negative effect on earnings for women.24 Generally, sex 
differences regarding sickness absence have been explained by poorer 
self-reported health,39 greater levels of mental distress,39,40 sickness 
associated with pregnancy,41 family life issues,42 lower wages39 and 
more unfavourable working conditions39 among women. A greater 
impact of IBD on health-related quality of life has been reported in 
women compared to men in both Crohn’s disease36,43 and ulcerative 
colitis.44 Our results highlight that women with IBD, and especially 
women with Crohn’s disease, are in greater need of support, which 
needs to be acknowledged by the healthcare system.

Patients with Crohn’s disease had lower taxable earnings than 
their siblings already 5  years before diagnosis [Supplementary 
Figures 2 and 3], a difference that was not observed in patients with 
ulcerative colitis. Diagnostic delay could partly explain these find-
ings. For Crohn’s disease, the time between onset of symptoms and 
Crohn’s disease diagnosis has been reported up to 7 years, whereas 
for ulcerative colitis this time is usually only a few months.45–51

In this study, the patients were followed for up to 5 years after 
diagnosis, which may be too short an observation time. It may 
take some time for the individual to fully experience the impact 
of the disease on work performance, and the extent to which the 
disease justifies a reduction in work effort, and then make the 
appropriate adjustments. It is possible that IBD affects a person’s 
choice of work, but it is difficult to establish in detail what type 
of work would be preferable. However, as a sensitivity analysis, 

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
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http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjaa238#supplementary-data
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Table 1.  Characteristics of patients with inflammatory bowel disease [IBD] and their sex-matched IBD-free siblings

Variable IBD IBD-free siblings p-valuea

N 5961 7810  
Sex, n [%]
  Women 2928 [49.1%] 3827 [49.0%] 0.89
  Men 3033 [50.9%] 3983 [51.0%]
Age at index date [years]
  Mean [SD] 42.1 [6.7] 42.7 [6.5] <0.001
  Median [IQR] 41.8 [36.4–47.6] 42.7 [37.4–48.0] <0.001
  Range, min–max 30.0–55.0 30.0–55.0 –
  Categories, n [%]
  30–39 2469 [41.4%] 2921 [37.4%] <0.001
  40–49 2569 [43.1%] 3615 [46.3%]
  50–55 923 [15.5%] 1 274 [16.3%]
Index year, n [%]
  2002–2003 1617 [27.1%] 2194 [28.1%] 0.59
  2004–2005 1193 [20.0%] 1581 [20.2%]
  2006–2007 1031 [17.3%] 1352 [17.3%]
  2008–2009 1098 [18.4%] 1405 [18.0%]
  2010–2011 1022 [17.1%] 1278 [16.4%]
IBD subtype, n [%]
  Crohn’s disease 1634 [27.4%]- – –
  Ulcerative colitis 4069 [68.3%] – –
  IBD unclassified 258 [4.3%] – –
Comorbidities, n [%] up until IBD diagnosis/match
  Cardiovascular disease 67 [1.1%] 66 [0.8%] 0.10
  Diabetes mellitus 114 [1.9%] 143 [1.8%] 0.73
  Psychiatric disease 283 [4.7%] 284 [3.6%] 0.001
  Rheumatoid arthritis 45 [0.8%] 33 [0.4%] 0.01
  Primary sclerosing cholangitis 51 [0.9%] 6 [0.1%] <0.001
Education, n [%]
  ≤9 years 822 [13.8%] 1154 [14.8%] 0.26
  10–12 years 3171 [53.2%] 4111 [52.6%]
  >12 years 1960 [32.9%] 2528 [32.4%]
  Unknown 8 [0.1%] 17 [0.2%]
Country of birth, n [%]
  Nordic country 5846 [98.1%] 7628 [97.7%] 0.11
  Non-Nordic country 115 [1.9%] 182 [2.3%]
Married, n [%]
  Yes 2664 [44.7%] 3591 [46.0%] 0.13
  No 3 297 [55.3%] 4 219 [54.0%]
Unemployed, n [%] year before diagnosis/match
  Yes 550 [9.2%] 735 [9.4%] 0.71
  No 5 411 [90.8%] 7 075 [90.6%]
Annual taxable earnings [1000€, inflation adjusted to 2019] year before diagnosis/match
  Mean [SD] 25.2 [22.0] 25.7 [20.4] 0.16
  Median [IQR] 25.4 [11.3–34.0] 25.9 [13.5–34.1] 0.04
  Range, min–max 0–574 0–422 -
  N [%] with no taxable earnings 755 [12.7%] 968 [12.4%] 0.63
  Mean [SD] annual earnings by age categories [1000€]
  30–39 years 23.8 [17.7] 24.1 [17.4] 0.57
  40–49 years 26.1 [24.7] 26.7 [21.7] 0.29
  50–55 years 26.5 [24.4] 26.6 [22.6] 0.89
Annual personalized disposable household income [1000€, inflation adjusted to 2019] year before diagnosis/match
  Mean [SD] 17.6 [15.3] 17.2 [10.9] 0.12
  Median [IQR] 15.5 [11.4–21.2] 15.2 [11.2–20.8] 0.06
  Range, min–max 0–728 0–260 –
  N [%] with no disposable income 33 [0.6%] 37 [0.5%] 0.51
Calendar years of follow-up, n [%]
  Year 0 5961 [100%] 7810 [100%] –
  Year 1 5934 [99.5%] 7796 [99.8%] 0.003
  Year 2 5910 [99.1%] 7770 [99.5%] 0.01
  Year 3 5895 [98.9%] 7735 [99.0%] 0.40
  Year 4 5871 [98.5%] 7711 [98.7%] 0.23
  Year 5 5848 [98.1%] 7688 [98.4%] 0.13

SD, standard deviation; IQR, interquartile range.
aChi-squared test for categorical variables, and Student’s t-test or Wilcoxon rank-sum test for continuous variables.
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Figure 1.  Median annual taxable income in patients with inflammatory bowel disease (IBD) and sex-matched IBD-free siblings.
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Figure 2.  Median annual taxable income in women and men with ulcerative colitis (UC) and Crohn’s disease (CD) and sex-matched IBD-free siblings.
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we extended the follow-up time to 10 years after diagnosis, and 
the differences between IBD patients and siblings remained also 
during the 5th to the 10th year following diagnosis [Supplementary 
Figure 6].

The social security system in Sweden is more extensive than 
in many other countries. The expenditure on social protection 
per head in 2011 was 11 359€, compared to an EU average of 
7294€, and the proportion of general government contributions 
was 15.4%, compared to 12.0% in the EU.52 The impact from the 
disease on the disposable income of IBD patients is likely to be 
larger in countries with less comprehensive social security systems 
and job security. However, it is also possible that a system where 
it is easier to dismiss an employee and where workers get very 
little or no sick leave compensation would generate smaller dif-
ferences in earnings; that is, patients with IBD would work while 
sick to a higher degree.

The social security system in Sweden was subject to major 
changes during the study period, both regarding regulations and 
praxis. In 2003, early retirement was abolished and in 2008 the 
so-called rehabilitation chain was introduced, requiring that after 
6 months of full or part-time sick leave, the ability of the individual 
to work must be assessed regardless of the age, education level or 
adaptive difficulties of the individual. Even though the national cost 
for social security has decreased radically since a peak in 2005, the 

disposable income for IBD patients did not decrease from 2005 and 
onwards.

4.1.   Strengths and limitations
A major strength of the present study is the population-based design 
and access to data from routine clinical practice entered prospect-
ively in virtually complete registers. In contrast to other studies, we 
did not rely on patient-reported data. In previous studies patients 
with IBD have been compared with closely matched IBD-free indi-
viduals from the general population.53,54 In an effort to adjust for 
further unmeasured confounding from genetic, socioeconomic and 
lifestyle factors we chose to compare with same-sex siblings without 
IBD, a group that should be genetically and socio-demographically 
similar.

There are limitations regarding the generalizability of our re-
sults, because social security systems and job security regulations 
differ among countries. Therefore, our results in absolute terms 
may not be generalizable to other countries. Other limitations in-
clude a lack of granular data explaining why the patients with IBD 
had lower earnings. We know that patients with IBD have more 
sick-leave and disability than the general population, but other 
potential explanations include lower wages, poorer career devel-
opment, and personal choice of working hours and sector of the 
labour market.
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Figure 3.   Median annual personalized disposable household income in patients with inflammatory bowel disease (IBD) and sex-matched IBD-free siblings.
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4.2.   Implications
Although our findings show that patients with IBD had lower tax-
able earnings than their siblings, and that a comprehensive insurance 
system such as that in Sweden to a large extent compensates for the 
lost earnings due to illness, for most patients there was not a signifi-
cant impact on their earnings. On the other hand, it is clear that a 
minority of patients, particularly women with Crohn’s disease, will 
pay a high price for their disease. Social insurance does not fully 
compensate for lost earnings [in Sweden, compensation is at most 
80% of the monthly salary]. Increasing utilization of these compen-
sation systems over time can result in increasing differences in total 
earnings not only during working years, but also thereafter, as retire-
ment compensation is based on accumulated life earnings.

5.   Conclusion

During the first 5 years after diagnosis the adjusted difference in tax-
able earnings between patients with IBD and same-sex siblings was 
−5%. However, for most patients there was not a significant impact 
on earnings. Women with Crohn’s disease and ulcerative colitis had 
lower annual earnings than their sisters during the entire follow-up, 
whereas men with Crohn’s disease and ulcerative colitis had similar 
earnings to their brothers. The Swedish social security system com-
pensated for differences in earnings, leading to similar disposable 
income for IBD patients and their siblings.

Funding
This project was supported by grants from the Karolinska Institutet [KI SÖS], 
Bengt Ihre Research Foundation, Bengt Ihre Research Fellowship, the Swedish 
Research Council, the Young Scholar Award from the Strategic Research 
Area Epidemiology programme at the Karolinska Institutet, and the Regional 
Agreement on Medical Training and Clinical Research between Stockholm 
County Council and Karolinska Institutet [ALF]. None of the funding organ-
izations had any role in the design and conduct of the study; in the collection, 
management and analysis of the data; or in the preparation, review and ap-
proval of the manuscript.

Conflict of Interest
Authors’ declaration of personal interests

A.H.E.  and J.S.  have worked on projects at the Karolinska Institutet and 
SWIBREG partly financed by grants from Ferring and Jansen. J.F.L. coordinates 
a study on behalf of the Swedish IBD quality register [SWIBREG], which has re-
ceived funding from Jansen corporation. O.O. has been principal investigator on 
projects at Karolinska Institutet, partly financed by investigator-initiated grants 
from Janssen and Ferring, and Karolinska Institutet has received fees for lectures 
and participation on advisory boards from Janssen, Ferring, Takeda and Pfizer. 
O.O. also reports a grant from Pfizer in the context of a national safety moni-
toring programme. J. H. has served as speaker and/or advisory board member for 
AbbVie, Celgene, Celltrion, Dr. Falk Pharma and the Falk Foundation, Ferring, 
Hospira, Janssen, MEDA, Medivir, MSD, Olink Proteomics, Novartis, Pfizer, 
Prometheus Laboratories, Sandoz, Shire, Takeda, Thermo Fisher Scientific, Tillotts 
Pharma, Vifor Pharma and UCB, and received grant support from Janssen, MSD 
and Takeda. P.M.  has received fees for lectures from Ferring, Abbvie, Takeda, 
Otsuka, MSD, MEDA and Nutricia, and has served as an advisory board member 
for Norgine. C.N. and K.W. have no disclosures.

Author Contributions
Conception and design: A.H.E., O.O. Acquisition of data: O.O.  and J.F.L. 
Statistical analysis: J.S. Interpretation of data: All authors. Drafting the manu-
script: A.H.E. Critical revision for intellectual content: All authors. Final 

approval: All authors. Accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part of the work are ap-
propriately investigated and resolved: All authors. Guarantor of article: O.O.

Availability of data
The data underlying this article cannot be shared publicly due to privacy of 
individuals who participated in the study.

Supplementary Data
Supplementary data are available at ECCO-JCC online.

References
	1.	 Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and prevalence of 

inflammatory bowel disease in the 21st century: a systematic review of 
population-based studies. Lancet 2018;390:2769–78.

	2.	 Everhov ÅH, Halfvarson J, Myrelid P, et al. Incidence and treatment of 
patients diagnosed with inflammatory bowel diseases at 60 years or older 
in Sweden. Gastroenterology 2018;154:518–28.e15.

	3.	 Kalman TD, Everhov ÅH, Nordenvall C, et al. Decrease in primary but not 
in secondary abdominal surgery for Crohn’s disease: nationwide cohort 
study, 1990–2014. Br J Surg 2020;107:1529–38.

	4.	 Nordenvall  C, Myrelid  P, Ekbom  A, et  al. Probability, rate and timing 
of reconstructive surgery following colectomy for inflammatory bowel 
disease in Sweden: a population-based cohort study. Colorectal Dis 
2015;17:882–90.

	5.	 Bassi  A, Dodd  S, Williamson  P, Bodger  K. Cost of illness of inflamma-
tory bowel disease in the UK: a single centre retrospective study. Gut 
2004;53:1471–8.

	6.	 Stark  R, König  HH, Leidl  R. Costs of inflammatory bowel disease in 
Germany. Pharmacoeconomics 2006;24:797–814.

	7.	 Kappelman  MD, Rifas-Shiman  SL, Porter  CQ, et  al. Direct health care 
costs of Crohn’s disease and ulcerative colitis in US children and adults. 
Gastroenterology 2008;135:1907–13.

	8.	 Gibson  TB, Ng  E, Ozminkowski  RJ, et  al. The direct and indirect cost 
burden of Crohn’s disease and ulcerative colitis. J Occup Environ Med 
2008;50:1261–72.

	9.	 van der Valk ME, Mangen MJ, Leenders M, et al.; COIN study group and 
the Dutch Initiative on Crohn and Colitis. Healthcare costs of inflamma-
tory bowel disease have shifted from hospitalisation and surgery towards 
anti-TNFα therapy: results from the COIN study. Gut 2014;63:72–9.

	10.	Park KT, Ehrlich OG, Allen JI, et al. The cost of inflammatory bowel dis-
ease: an initiative from the Crohn’s & Colitis Foundation. Inflamm Bowel 
Dis 2020;26:1–10.

	11.	Burisch J, Vardi H, Schwartz D, et al.; Epi-IBD group. Health-care costs of 
inflammatory bowel disease in a pan-European, community-based, incep-
tion cohort during 5 years of follow-up: a population-based study. Lancet 
Gastroenterol Hepatol 2020;5:454–64.

	12.	Khalili H, Everhov ÅH, Halfvarson J, et al.; SWIBREG Group. Healthcare 
use, work loss and total costs in incident and prevalent Crohn’s disease 
and ulcerative colitis: results from a nationwide study in Sweden. Aliment 
Pharmacol Ther 2020;52:655–68.

	13.	Boonen A, Dagnelie PC, Feleus A, et al. The impact of inflammatory bowel 
disease on labor force participation: results of a population sampled case-
control study. Inflamm Bowel Dis 2002;8:382–9.

	14.	Bernklev T, Jahnsen J, Henriksen M, et al. Relationship between sick leave, 
unemployment, disability, and health-related quality of life in patients 
with inflammatory bowel disease. Inflamm Bowel Dis 2006;12:402–12.

	15.	Vester-Andersen  MK, Prosberg  MV, Vind  I, Andersson  M, Jess  T, 
Bendtsen F. Low risk of unemployment, sick leave, and work disability 
among patients with inflammatory bowel disease: a 7-year follow-up study 
of a Danish inception cohort. Inflamm Bowel Dis 2015;21:2296–303.

	16.	Everhov ÅH, Khalili H, Askling J, et al. Work loss before and after diag-
nosis of Crohn’s disease. Inflamm Bowel Dis 2019;25:1237–47.



Earnings in IBD� 987

	17.	Everhov ÅH, Khalili H, Askling J, et al. Sick leave and disability pension in 
prevalent patients with Crohn’s disease. J Crohns Colitis 2018;12:1418–28.

	18.	Everhov ÅH, Sachs MC, Ludvigsson JF, et al.; SWIBREG study group. Work 
loss in relation to pharmacological and surgical treatment for Crohn’s dis-
ease: a population-based cohort study. Clin Epidemiol 2020;12:273–85.

	19.	Høivik  ML, Moum  B, Solberg  IC, Henriksen  M, Cvancarova  M, 
Bernklev T; IBSEN Group. Work disability in inflammatory bowel disease 
patients 10 years after disease onset: results from the IBSEN Study. Gut 
2013;62:368–75.

	20.	van der Valk ME, Mangen MJ, Leenders M, et al.; COIN study group; 
Dutch Initiative on Crohn and Colitis. Risk factors of work disability in 
patients with inflammatory bowel disease–a Dutch nationwide web-based 
survey: work disability in inflammatory bowel disease. J Crohns Colitis 
2014;8:590–7.

	21.	Mandel MD, Michael MD, Bálint A, et al. Work disability and product-
ivity loss in patients with inflammatory bowel diseases in Hungary in the 
era of biologics. Eur J Health Econ 2014;15 Suppl 1:S121–8.

	22.	Spekhorst  LM, Oldenburg  B, van  Bodegraven  AA, et  al.; Parelsnoer 
Institute and the Dutch Initiative on Crohn and Colitis. Prevalence of- and 
risk factors for work disability in Dutch patients with inflammatory bowel 
disease. World J Gastroenterol 2017;23:8182–92.

	23.	Bernstein CN, Kraut A, Blanchard JF, Rawsthorne P, Yu N, Walld R. The 
relationship between inflammatory bowel disease and socioeconomic vari-
ables. Am J Gastroenterol 2001;96:2117–25.

	24.	 Steen Carlsson K, Landin-Olsson M, Nyström L, et al. Long-term detrimental 
consequences of the onset of type 1 diabetes on annual earnings–evidence 
from annual registry data in 1990-2005. Diabetologia 2010;53:1084–92.

	25.	Løkke A, Hilberg O, Kjellberg J, Ibsen R, Jennum P. Economic and health 
consequences of COPD patients and their spouses in Denmark–1998-2010. 
COPD 2014;11:237–46.

	26.	Shanahan EM, Smith MD, Roberts-Thomson L, Esterman A, Ahern MJ. 
The effect of rheumatoid arthritis on personal income in Australia. Intern 
Med J 2008;38:575–9.

	27.	Wiberg M, Murley C, Tinghög P, et al. Earnings among people with mul-
tiple sclerosis compared to references, in total and by educational level and 
type of occupation: a population-based cohort study at different points in 
time. BMJ Open 2019;9:e024836.

	28.	Anell  A. The public-private pendulum–patient choice and equity in 
Sweden. N Engl J Med 2015;372:1–4.

	29.	Försäkringskassan. Social security in figures  2019 2020. https://
www.forsakringskassan.se/wps/wcm/connect/cec4cea8-1d6c-4895-
b442-bc3b64735b09/socialforsakringen-i-siffror-2019-engelsk.
pdf?MOD=AJPERES&CVID=. Accessed May 20, 2020.

	30.	 Jakobsson GL, Sternegård E, Olén O, et al. Validating inflammatory bowel dis-
ease (IBD) in the Swedish National Patient Register and the Swedish Quality 
Register for IBD (SWIBREG). Scand J Gastroenterol 2017;52:216–21.

	31.	Ludvigsson JF, Lashkariani M. Cohort profile: ESPRESSO (Epidemiology 
Strengthened by histoPathology Reports in Sweden). Clin Epidemiol 
2019;11:101–14.

	32.	Nguyen LH, Örtqvist AK, Cao Y, et al. Antibiotic use and the development 
of inflammatory bowel disease: a national case-control study in Sweden. 
Lancet Gastroenterol Hepatol 2020;5:986–95.

	33.	Everhov  ÅH, Sachs  MC, Malmborg  P, et  al. Changes in inflammatory 
bowel disease subtype during follow-up and over time in 44,302 patients. 
Scand J Gastroenterol 2019;54:55–63.

	34.	Ludvigsson JF, Svedberg P, Olén O, Bruze G, Neovius M. The longitudinal 
integrated database for health insurance and labour market studies (LISA) 
and its use in medical research. Eur J Epidemiol 2019;34:423–37.

	35.	An Introduction to Quantile Regression and the QUANTREG Procedure. 
https://support.sas.com/resources/papers/proceedings/proceedings/
sugi30/213–30.pdf. Accessed June 8, 2020.

	36.	Stjernman H, Tysk C, Almer S, Ström M, Hjortswang H. Unfavourable 
outcome for women in a study of health-related quality of life, social fac-
tors and work disability in Crohn’s disease. Eur J Gastroenterol Hepatol 
2011;23:671–9.

	37.	Sonnenberg  A. Disability from inflammatory bowel disease among em-
ployees in West Germany. Gut 1989;30:367–70.

	38.	Neovius M, Arkema EV, Blomqvist P, Ekbom A, Smedby KE. Patients with 
ulcerative colitis miss more days of work than the general population, even 
following colectomy. Gastroenterology 2013;144:536–43.

	39.	Claussen  B, Dalgard  OS. Disability pensioning: the gender divide can 
be explained by occupation, income, mental distress and health. Scand J 
Public Health 2009;37:590–7.

	40.	Morgell  R, Backlund  LG, Arrelöv  B, Strender  LE, Nilsson  GH. Health 
problems and disability in long-term sickness absence: ICF coding of med-
ical certificates. BMC Public Health 2011;11:860.

	41.	Alexanderson  K, Sydsjö  A, Hensing  G, Sydsjö  G, Carstensen  J. Impact 
of pregnancy on gender differences in sickness absence. Scand J Soc Med 
1996;24:169–76.

	42.	Sandmark H. Work and family: associations with long-term sick-listing in 
Swedish women - a case-control study. BMC Public Health 2007;7:287.

	43.	Stjernman H, Tysk C, Almer S, Ström M, Hjortswang H. Worries and con-
cerns in a large unselected cohort of patients with Crohn’s disease. Scand 
J Gastroenterol 2010;45:696–706.

	44.	Hjortswang H, Järnerot G, Curman B, et al. The influence of demographic 
and disease-related factors on health-related quality of life in patients with 
ulcerative colitis. Eur J Gastroenterol Hepatol 2003;15:1011–20.

	45.	Gower-Rousseau C, Vasseur F, Fumery M, et al. Epidemiology of inflam-
matory bowel diseases: new insights from a French population-based 
registry (EPIMAD). Dig Liver Dis 2013;45:89–94.

	46.	Nahon S, Lahmek P, Lesgourgues B, et al. Diagnostic delay in a French 
cohort of Crohn’s disease patients. J Crohns Colitis 2014;8:964–9.

	47.	Lapidus A. Crohn’s disease in Stockholm County during 1990-2001: an 
epidemiological update. World J Gastroenterol 2006;12:75–81.

	48.	Vind I, Riis L, Jess T, et al.; DCCD study group. Increasing incidences of 
inflammatory bowel disease and decreasing surgery rates in Copenhagen 
City and County, 2003-2005: a population-based study from the Danish 
Crohn colitis database. Am J Gastroenterol 2006;101:1274–82.

	49.	Schoepfer  AM, Dehlavi  MA, Fournier  N, et  al.; IBD Cohort Study 
Group. Diagnostic delay in Crohn’s disease is associated with a compli-
cated disease course and increased operation rate. Am J Gastroenterol 
2013;108:1744–53; quiz 1754.

	50.	Moon  CM, Jung  SA, Kim  SE, et  al.; CONNECT study group. Clinical 
factors and disease course related to diagnostic delay in Korean 
Crohn’s disease patients: results from the CONNECT Study. PLoS One 
2015;10:e0144390.

	51.	Pimentel  M, Chang  M, Chow  EJ, et  al. Identification of a prodromal 
period in Crohn’s disease but not ulcerative colitis. Am J Gastroenterol 
2000;95:3458–62.

	52.	Eurostat. https://ec.europa.eu/eurostat/data/database. Accessed March 28, 
2020.

	53.	Olén O, Erichsen R, Sachs MC, et al. Colorectal cancer in ulcerative colitis: 
a Scandinavian population-based cohort study. Lancet 2020;395:123–31.

	54.	Ludvigsson JF, Mahl M, Sachs MC, et al. Fracture risk in patients with 
inflammatory bowel disease: a nationwide population-based cohort study 
from 1964 to 2014. Am J Gastroenterol 2019;114:291–304.

https://www.forsakringskassan.se/wps/wcm/connect/cec4cea8-1d6c-4895-b442-bc3b64735b09/socialforsakringen-i-siffror-2019-engelsk.pdf?MOD=AJPERES&CVID
https://www.forsakringskassan.se/wps/wcm/connect/cec4cea8-1d6c-4895-b442-bc3b64735b09/socialforsakringen-i-siffror-2019-engelsk.pdf?MOD=AJPERES&CVID
https://www.forsakringskassan.se/wps/wcm/connect/cec4cea8-1d6c-4895-b442-bc3b64735b09/socialforsakringen-i-siffror-2019-engelsk.pdf?MOD=AJPERES&CVID
https://www.forsakringskassan.se/wps/wcm/connect/cec4cea8-1d6c-4895-b442-bc3b64735b09/socialforsakringen-i-siffror-2019-engelsk.pdf?MOD=AJPERES&CVID
https://support.sas.com/resources/papers/proceedings/proceedings/sugi30/213–30.pdf. Accessed
https://support.sas.com/resources/papers/proceedings/proceedings/sugi30/213–30.pdf. Accessed
https://ec.europa.eu/eurostat/data/database. Accessed

