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Abstract

Background and Aims: Inflammatory bowel disease [IBD] is linked to psychiatric morbidity, but 
few studies have assessed general population comparators. We aimed to investigate the risk of 
psychiatric morbidity and suicide in adult-onset IBD patients.
Methods: We used a nationwide population-based cohort study in Sweden [1973–2013]. We 
studied the risk of psychiatric disorders and suicide in 69,865 adult-onset IBD patients [ulcerative 
colitis, UC: n = 43,557; Crohn’s disease, CD: n = 21,245; and IBD-unclassified: n = 5063] compared 
to 3,472,913 general population references and 66 292 siblings.
Results: During a median follow-up of 11 years, we found 7465 [10.7%] first psychiatric disorders 
in IBD [incidence rate, IR/1000 person-years 8.4] and 306  911 [9.9%] in the general population 
[IR 6.6], resulting in 1.8 extra psychiatric morbidity per 100 patients followed-up for 10 years and 
a hazard ratio [HR] of 1.3 [95% confidence interval, 95%CI = 1.2–1.3]. The highest risk of overall 
psychiatric morbidity was seen in the first year after IBD diagnosis [HR = 1.4, 95%CI = 1.2–1.6] and 
in patients with extraintestinal manifestations [HR = 1.6, 95%CI = 1.5–1.7]. Psychiatric morbidity 
was more common in all IBD subtypes [HR 1.3–1.5]. An increased risk of suicide attempts was 
observed among all IBD types [HR = 1.2–1.4], whereas completed suicide was explicitly associated 
with CD [HR = 1.5] and elderly-onset [diagnosed at the age of > 60 years] IBD [HR = 1.7].
Conclusion: Adult-onset IBD was associated with an increased risk of psychiatric disorders and 
suicide attempts. Psychological follow-up should be provided to patients with IBD, especially those 
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with extraintestinal manifestations and elderly-onset IBD. This follow-up should be within the first 
year after IBD diagnosis.

Key Words: Depression; eating disorders; IBD; inflammatory bowel disease; mood disorders; substance misuse.

1.  Introduction

Inflammatory bowel disease [IBD] is characterized by chronic 
gastrointestinal inflammation and encompasses two predominant 
forms: Crohn’s disease [CD] and ulcerative colitis [UC]. These re-
lapsing–remitting diseases often need combined medical and sur-
gical treatment and have been linked to substantial comorbidity.1,2 
IBD typically occurs in one in 300 individuals in the Western 
world.3

Several studies have observed a link between IBD and mental 
health problems such as suicide,4–10 mood and anxiety disorders,11–16 
and psychotic disorders17 [for a detailed literature review, see 
Supplementary Table S1]. Among the suggested explanations are a 
stigmatizing treatment that includes surgery and stomas, abdominal 
pain, malabsorption, vitamin deficiencies and chronic inflammation, 
potentially affecting the central nervous system and the gut–brain 
axis,18 causing alterations in the gut microbiome,19 and work-related 
issues.20,21

Despite the extensive literature, most studies lack the statistical 
power to examine psychiatric disorders according to IBD phenotype 
or beyond the first 10  years of follow-up. Furthermore, there are 
little data on completed suicide, with a recent meta-analysis sum-
marizing the available data indicating an excess risk [1.36-fold in-
creased risk in CD and 1.16-fold increased risk in UC, although none 
of these risk estimates were statistically significant].22 A recent study 
from our group found that suicide attempts were more common in 
individuals with childhood-onset IBD,23 but few outcome events pre-
vented us from examining completed suicide.

Surprisingly, previous research on psychiatric disorders in IBD 
have not considered familial factors. Sibling data may shed light on 
the mechanisms underlying a possible association between IBD24 and 
psychiatric disorders and suicide25,26 while also taking unmeasured 
genetic and lifestyle or socioeconomic confounders into account.

A fuller understanding of the relationship between IBD and psy-
chiatric disorders is crucial for an evidence-based recommendation 
in IBD management. It would be valuable, for instance, to iden-
tify high-risk groups who would benefit from further psychiatric 
screening and psychological intervention.

In a nationwide cohort study, we included adults with incident 
IBD diagnosed in 1973–2013. We then calculated the risk of future 
psychiatric disorders and suicide compared to age- and sex-matched 
reference individuals from the general population.

Additionally, to control for possible genetic and environmental 
confounding, IBD patients were compared to their non-IBD siblings. 
Finally, we performed a case-control study to explore the temporal 
relationship between IBD and psychiatric disorders before IBD 
diagnosis.

We hypothesized that adulthood-onset IBD is associated with 
psychiatric disorders and suicide.

2.  Methods

2.1.  Setting and data source
The Swedish National Patient Register [SNPR] began in 1964 and 
went nationwide in 1987.27 Specialist outpatient data were added 

in 2001. The SNPR includes psychiatric diagnoses constituting the 
reasons for specialist mental health care, regardless of the type of 
treatment [pharmacological, psychotherapy or both], and has been 
available since 1973. This register also supplies information on 
IBD (including data on primary sclerosing cholangitis [PSC], other 
extraintestinal manifestations and IBD surgery) and psychiatric 
diagnoses.

Information on suicide was collected from the Cause of Death 
Register,28 data on psychiatric medication from the Prescribed Drug 
Register,29 data on education from the nationwide LISA database,30 
and data on country of birth from the Total Population Register.31

2.2.  Study design
2.2.1.  Study 1: Cohort study
In this cohort study we examined the association between IBD 
and later psychiatric disorders. For each individual with IBD, we 
retrieved ≤ 50 reference individuals from the Swedish Population 
Register.31 Reference individuals were matched for age, sex, birth 
year and county of birth [individuals born outside of Sweden were 
matched with reference individuals born outside Sweden]. Finally, 
we excluded all study participants with a record of psychiatric diag-
nosis, intellectual disability or emigration before IBD diagnosis 
[Supplementary Figure 1].

We identified siblings through the Swedish Multi-generation 
Register.32 This register contains data on all individuals born in 
1932 or later and registered as Swedish residents in 1961 or later.32 
Siblings also had to be alive and living in Sweden on the date of IBD 
diagnosis in the index person. Finally, we restricted the sibling com-
parators to siblings who had never had a diagnosis of IBD.

2.2.2.  IBD
For IBD diagnosis, we requested two or more diagnostic listings with 
IBD, the first of which had to occur when the person was ≥ 18 years 
of age (see Supplementary Table 2 for relevant international classi-
fication of disease [ICD] codes).1 This IBD definition, used by us2 
and others,33 has a high positive predictive value [93%].34 CD was 
defined as having the first two IBD diagnostic listings with CD [and 
UC correspondingly]. Individuals with an ICD record of K52.3 [in-
determinate colitis in ICD-10] or with one UC and one CD code 
[of the first two IBD diagnostic listings] were categorized as IBD-
unclassified [IBD-U].

2.2.3.  Psychiatric outcomes
Data on psychiatric diagnoses were retrieved from the National 
Patient Register. Psychiatric diagnoses have shown a validity of 
81–95%.35,36 One record of psychiatric disorders was regarded as a 
positive event [Supplementary Table 3]. We used the Cause of Death 
Register to ascertain suicide [see Supplementary Table 3 for relevant 
definitions]. More than 95% of suicides undergo a forensic autopsy 
to confirm the diagnosis.28 Attention-deficit hyperactivity disorder 
[ADHD] was defined through an appropriate patient register diag-
nosis or record of ADHD medication in the Swedish Prescribed Drug 
Register [Supplementary Table 6].37 Our primary outcome measures 
were overall psychiatric morbidity or completed suicide. Secondary 

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab039#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab039#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab039#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab039#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab039#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab039#supplementary-data


1826 J. F. Ludvigsson et al.

outcomes were psychotic disorders, mood disorders, anxiety dis-
orders, eating disorders, substance misuse, behavioural disorders, 
ADHD, autism spectrum disorders, personality disorders and sui-
cide attempts.

2.3.  Study 2: Case-control study
In the case-control study, we explored the relationship between IBD 
and psychiatric disorders before IBD diagnosis. To ensure ≥ 5 years 
of exposure time we restricted our dataset to individuals diagnosed 
with IBD between 1978 and 2013 [psychiatric diagnoses are avail-
able since 1973] living in Sweden ≥ 5 years before IBD diagnosis. 
Each individual with IBD was matched with ≤ 50 reference indi-
viduals from the general population. Reference individuals were re-
quired to have lived in Sweden during the past 5 years before the first 
IBD diagnosis of matched IBD individuals.

2.4.  Statistics
As noted, all analyses in study 1 were restricted to study participants 
with no prior record of psychiatric disorders. Follow-up time started 
on the first visit of patients with IBD [the corresponding date in the 
matched reference individuals] and ended with the first psychiatric 
diagnosis of interest [separate censoring date for each defined psychi-
atric outcome], emigration, death or December 31, 2013, whichever 
occurred first. Reference individuals had to be alive on the second 
listing for IBD in the index individuals. Conditional Cox regression, 
stratified by matching [each index individual and his/her reference 
individuals were analysed per stratum], was used to estimate hazard 
ratios [HRs] with 95% confidence intervals [CIs] adjusted for sex, 
year and place of birth [county of Sweden for Swedish-born and 
region of birth for foreign-born individuals]. Cumulative hazard 
functions and Schoenfeld’s residuals against time were used to assess 
the proportional hazards assumption. In study 2, the association be-
tween IBD and prior psychiatric diagnoses was evaluated using con-
ditional logistic regression adjusting for sex, birth year and county of 
birth. We also provided odds ratios [ORs], including and excluding 
the last year before IBD to decrease the risk of detection bias.

In secondary analyses, we used siblings as comparators to control 
for unmeasured familial [genetic and environmental] confounding. 
Sibling analyses were adjusted for age, sex, year and place of birth. 
Finally, the robust sandwich variance estimator was used to correct 
for familial clustering of data.

In an a priori defined analysis, we calculated stratum-specific 
HRs according to sex [male, female], country of birth [Sweden, 
other], education (compulsory, 2  years; upper secondary, 3  years, 
university [<3 years or ≥ 3 years]], age at diagnosis of IBD [18 to 
<40, 40 to <60, ≥60 years], ICD classification at the time of diag-
nosis [ICD-8, -9, -10], presence of complications during follow-up 
[extraintestinal manifestations, PSC], surgery [bowel surgery and 
perianal surgery], and psychiatric history in first-degree relatives [for 
relevant definitions, see Supplementary Tables 4 and 5]. We chose 
2002 as the cut-off for the analysis of the year of diagnosis given that 
2001 is likely to contain a mix of incident IBD and prevalent cases 
that had never required inpatient care.

2.4.1.  Sensitivity analyses
We conducted two sensitivity analyses. First, we defined overall psy-
chiatric morbidity as having a record of psychiatric medications in 
the Prescribed Drug Register. This analysis is likely to identify milder 
psychiatric disorders [e.g. mild anxiety and depression] cared for by 
general practitioners in an outpatient setting. Because the Prescribed 

Drug Register started on July 1, 2005, we restricted this analysis to 
IBD with onset on January 1, 2006 or later to allow for a 6-month 
exposure period. Such an approach ensures that any record of psy-
chiatric medications reflected incident prescriptions.

Second, to increase our outcome’s specificity and decrease mis-
classification, we restricted our outcome to two or more [later] psy-
chiatric diagnoses with the date of the last listed diagnosis as the 
outcome date. SAS software [version 9.3] was used for statistical 
analysis.

2.5.  Ethics approval
This study was approved by the Regional Ethical Review Board in 
Stockholm [Dnr 2013/862-31/5]. We obtained anonymized data 
from Statistics Sweden and the National Board of Health and 
Welfare. Because this was a register-based study, no participant was 
contacted and informed consent was waived.38

3.  Results

3.1.  Background data
This study was based on 69,865 patients with IBD diagnosed in 
adulthood [≥18 years] [UC: n = 43,557, CD: n = 21,245; and IBD-U: 
n = 5063], 3,472,913 matched general population reference individ-
uals and 66,292 non-IBD siblings.

Sex distribution was equal. Nine of ten patients were born in 
Sweden, and one in three had attended university [Table 1]. Patients 
were followed for a median of 11 years [range 5–18]. The median 
age at the end of follow-up was 57  years [range 44–70]. During 
follow-up, 2.9% of the individuals received a PSC diagnosis, 12.6% 
other extraintestinal manifestations and 24.6% had bowel surgery. 
Almost 40% of the IBD patients had a first-degree relative with 
a psychiatric diagnosis at any time during the observation period 
[compared to 38% of the reference individuals] [Table 1].

3.2.  Main results
3.2.1.  Psychiatric disorders
There were 7465 [8.4/1000 person-years] first events of psychiatric 
disorders in individuals with IBD compared to 306 911 [6.6/1000 
person-years] in general population reference individuals. These fig-
ures are equal to an adjusted HR of 1.3 [95% CI = 1.2–1.3], corres-
ponding to 1.8 additional cases of first psychiatric disorder per 100 
patients with IBD followed-up for 10 years.

Compared to reference individuals, patients with IBD were at 
a particularly increased risk of mood (incidence rate [IR] 3.9 vs 
2.8; HR = 1.4, 95% CI = 1.4–1.5) and anxiety disorder [IR 4.0 vs 
3.0; HR = 1.3, 95% CI = 1.3–1.4]. Associations between IBD and 
mood disorders were observed for bipolar disorder [IR 0.4 vs 0.3, 
HR = 1.1, 95% CI = 1.1–1.2], major depressive disorder [IR 3.6 vs 
2.5; HR = 1.4, 95% CI = 1.4–1.5] and other mood disorders [IR 0.3 
vs 0.2, HR = 1.4, 95% CI = 1.2–1.6]. Statistically significant dif-
ferences of minor clinical significance [similar or comparable IR] 
were also observed for eating disorders [IR 0.1 vs 0.1; HR = 1.3, 
95% CI = 1.1–1.7], substance misuse [IR 2.2 vs 2.0; HR = 1.1, 
95% CI = 1.1–1.1] and personality disorders [0.4 vs 0.3; HR = 1.2, 
95% CI = 1.1–1.3] [Table 2]. Further adjustment for education and 
family history of psychiatric disorders resulted in similar estimates 
[Supplementary Table 7]. The excess risk for overall psychiatric 
morbidity was seen in all IBD subtypes [HRs ranged from 1.3 to 
1.5] [Table 3]. Major depressive disorder, other mood disorders and 
anxiety disorders were more prevalent in all IBD subtypes, whereas 
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an increased risk of bipolar disorder was specifically associated 
with UC [IR 0.4 vs 0.3; HR = 1.2, 95% CI = 1.1–1.4]. Later sub-
stance misuse was specifically associated with CD [IR 2.7 vs 2.0; 
HR = 1.3, 95% CI = 1.3–1.4] and IBD-U [IR 2.6 vs 2.0; HR = 1.3, 
95% CI = 1.1–1.5].

3.2.2.  Suicide and suicide attempts
During follow-up, 211 patients with IBD and 9393 reference indi-
viduals committed suicide [IR 0.22 vs 0.19]. This figure was equal to 
an HR of 1.2 [95% CI = 1.1–1.4] [Table 2]. Suicide attempts were 
also more common in IBD. The increase in suicide was statistically 
significant only in individuals with CD [IR 0.29 vs 0.19; HR = 1.5, 
95% CI = 1.2–1.9], whereas an increased risk of suicide attempts 
was observed in all types of IBD [HR 1.2–1.4] [Table 3]. Suicide 
was more prevalent in elderly-onset IBD [IR 0.32 vs 0.20; HR = 1.7, 
95% CI = 1.3–2.4] [Table 4].

3.2.3.  Vulnerable risk groups
The highest risk of overall psychiatric morbidity [HR = 1.4, 95% 
CI = 1.2–1.6] was observed during the first year after IBD diagnosis, 
but excess risk persisted even after 10 years of follow-up [HR = 1.2, 
95% CI = 1.2–1.3]. Psychiatric disorders were pervasive in patients 
with extraintestinal manifestations [HR = 1.6, 95% CI = 1.5–1.7]. 
The relative risk of suicide was exceptionally high in older pa-
tients [diagnosed at age ≥ 60 years] [IR 0.3 vs 0.0; HR = 1.7, 95% 
CI = 1.3–2.4] [Table 4].

3.2.4.  Sibling analyses
Sibling analyses confirmed an increased risk of psychiatric disorders 
[HR = 1.3, 95% CI = 1.3–1.4] and of committing suicide in IBD 
[HR = 1.4, 95% CI = 1.1–1.8] [Table 2].

3.3.  Sensitivity analyses
The association with IBD remained [HR = 1.8, 95% CI = 1.7–1.9]] 
after defining any psychiatric morbidity as having a record of psychi-
atric medications. IBD was associated with an increased use of anti-
depressants [HR = 1.7, 95% CI = 1.6–1.7], anxiolytics [HR = 1.8, 
95% CI = 1.8–1.9] and antipsychotics [HR = 1.5, 95% CI = 1.4–
1.7] but not ADHD medication [HR = 0.9, 95% CI = 0.6–1.2] 
[Supplementary Table 8]. Similar results were obtained from the sib-
ling comparison [Supplementary Table 7] and specifically for UC, 
CD and IBD-U [Supplementary Table 9].IBD was also associated 
with having two or more diagnoses of later psychiatric disorders 
[HR = 1.2, 95% CI = 1.2–1.3] [Supplementary Table 10].

3.4.  Psychiatric disorders before the diagnosis 
of IBD
Prior psychiatric morbidity was associated with later IBD compared 
to the general population [OR = 1.2, 95% CI = 1.1–1.2] and siblings 
[OR = 1.1, 95% CI = 1.1–1.1]. The positive association was ob-
served for all IBD types and remained significant when the first year 
before IBD diagnosis was excluded from the analysis [Supplementary 
Tables S11–14].

4.  Discussion

4.1.  Main findings
This nationwide population-based study of more than 69 000 pa-
tients with adult-onset IBD and psychiatric disorders confirms and C
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complements previous findings of a positive association between 
these conditions. This study employed a longer follow-up than other 
studies and provided precise risk estimates for subgroups of IBD 
patients and specific psychiatric outcomes. Although the highest 
relative risks for psychiatric disorders were seen in the first year of 
follow-up, persistent excess risks were observed even 10 years after 
IBD diagnosis. Moreover, we identified several risk groups [e.g. IBD 
patients with extraintestinal manifestations].

We found a 70% heightened risk of suicide in elderly-onset IBD. 
Elderly-onset IBD [≥  60  years] has been linked to a lower use of 
biologics and immunomodulators but higher absolute risks of bowel 
surgery compared to IBD diagnosed at a younger age.39 We speculate 
that IBD in the elderly may be undertreated. Sibling analyses gener-
ally confirmed the findings of the general population-based analyses.

4.2.  Comparison to previous literature
4.2.1.  Psychiatric disorders
Overall, our findings are similar to those recently presented by our 
research group for childhood-onset IBD.23 Based on 6464 individ-
uals diagnosed with childhood-onset IBD, that study reported an HR 
of 1.6 [95% CI, 1.5–1.7]. The incidence of psychiatric disorders in 
the current study was lower in IBD patients [8.4/1000 person-years 
in adulthood vs 17.1 in childhood] and matched reference individ-
uals [6.6/1000 vs 11.2 in childhood], resulting in an HR of 1.3 in 
adulthood-onset IBD. Adulthood-onset IBD was associated with 
1.8 extra cases of psychiatric disorders per 100 patients with IBD 
followed-up for 10 years.

An increased risk of overall psychiatric disorders [HR = 3.8] has 
recently been reported in young [aged 5–24 years] IBD patients.40 
However, because the authors did not report the age of IBD onset, 
it remains unclear how many of these represent adult-onset IBD.40 
In 2019, Bernstein et  al.41 followed 6199 incident cases of adult-
onset IBD in Canada. While these researchers did not report an HR 
for overall psychiatric disorders or examine suicide, they examined 
depression [their incidence rate ratio: 1.6 vs an HR of 1.5 in our 
study], anxiety disorder [1.4 vs 1.4 in our study], bipolar disorder 
[1.8 vs 1.1 in our study] and schizophrenia [1.6 vs 0.8 in our study]. 
Given the wider 95% CIs in the Canadian study41 [our study was ten 
times larger], our findings may be compatible. However, our study’s 
overall HRs may be somewhat lower than those of Bernstein et al.41 
Because their study was part of a more extensive investigation on 
immune-mediated diseases, their reference group was filtered from 
individuals with demyelinating disease, rheumatoid arthritis and re-
lated disorders. Their reference group was healthier than the gen-
eral population [it consists of a mixture of people with and without 
diseases]. Such a reference group may have inflated the HR in their 
exposed cohort [IBD]. A similar effect is the ‘healthy-worker effect’ 
described in the occupational cohorts. This phenomenon means that 
industry workers are less likely to experience adverse health and psy-
chiatric outcomes than the population at large.42

Moreover, Bernstein et al. included a mixture of ICD diagnoses 
and psychiatric medication for their diagnosis of psychiatric dis-
orders, including medications that may not have been prescribed for 
psychiatric symptoms and conditions [e.g. drugs often prescribed for 
situational anxiety, migraine, pain, impaired sleep, sexual problems]. 
In our study, patients with IBD were at a 1.8-fold increased risk of 
receiving any psychiatric medication compared to the general popu-
lation. Of note, Bernstein et al. found the highest relative risks of 
depression in patients diagnosed aged ≥ 65 years41; however, the au-
thors did not examine suicide.

As opposed to Bernstein et  al.,41 we found no association be-
tween IBD and increased risk of non-affective psychotic disorders. 

Individuals with IBD in our study were slightly less [statistically sig-
nificant difference but with similar IRs] likely to be diagnosed with 
schizophrenia before or after IBD diagnosis. This discrepancy could 
be related to differences in diagnostic practices. For instance, despite 
a lack of significant results for psychotic disorders, our patients with 
IBD were more likely to receive antipsychotic medication after IBD 
diagnosis. Unfortunately, register data do not provide information 
on an indication to this prescription. Results from other epidemio-
logical studies are also ambiguous. For example, in line with our 
results, a UK study found a lower prevalence of schizophrenia in IBD 
patients than in general population controls.43 In a Danish study, the 
risk of schizophrenia was similar to the general population in UC 
but increased 5 years after CD diagnosis [relative risk 1.7].17 A co-
hort study from Canada showed that females with IBD were slightly 
less likely to receive a diagnosis of postpartum psychotic disorders 
than the general population, despite being at increased risk of mood 
and anxiety disorders.16

In summary, these data indicate that there are differences in diag-
nostic practice across healthcare systems. The conversion between 
different diagnostic categories is a common phenomenon in psych-
iatry.44 Diagnosing psychiatric morbidity, including psychotic dis-
orders, could be particularly challenging in patients with IBD due 
to uncertain causal relationships between both conditions and so-
cial stigma. Depending on local clinical practice, psychiatrists in this 
situation might be more likely to assign the less stigmatizing diag-
nosis of affective psychosis [e.g. psychotic depression] rather than 
schizophrenia.

The positive association between IBD and concurrent bipolar 
disorders [relative risks 1.8 for CD and 1.9 for UC] was first re-
ported in a Danish study.17 However, those results were based on 
only 92 patients with both IBD and bipolar disorder [as compared 
to 354 in our study]. The Danish researchers did not point out that 
the association with bipolar disorder might be due to ascertainment 
bias.17 Bipolar disorder in our cohort was explicitly associated with 
UC [IR 0.4 vs 0.3; HR 1.2], whereas Bernstein et al. observed a sig-
nificant association with both CD and UC.41

Our study confirms previous US and Canadian observations of 
an association between IBD and common psychiatric disorders [e.g. 
major depressive disorder and anxiety disorders].11,40,41 Those dis-
orders were the most prevalent types of psychiatric morbidity in all 
IBD types, suggesting that depressive and anxiety disorders may con-
stitute possible psychological screening targets in IBD patients. An 
increased risk of substance misuse in IBD has been noted in children 
and young adults [<  25  years]40 and in females after childbirth,16 
but not in nationwide cohorts. Although our study found a rela-
tively low incidence rate of substance misuse in IBD, recent clinical 
observations suggest that the problem may be much more preva-
lent and underdiagnosed. Of 247 IBD participants interviewed by 
Carney et al., 41 [17%] met the criteria for a lifetime diagnosis of 
substance misuse.45

4.2.2.  Suicide
In our study, more than 200 IBD patients committed suicide during 
follow-up [IR 0.22 in IBD vs 0.19 in our general population cohort], 
constituting a 1.2-fold increased risk. The increased incidence and 
risk of suicide was specifically associated with CD [IR 0.29 vs 0.19, 
HR = 1.5] and elderly-onset IBD [IR 0.32 vs 0.20, HR = 1.7]. Of the 
few studies examining completed suicide in IBD,5,7,8,46,47 only one has 
demonstrated a positive association between IBD and suicide.5 As 
part of the examination of mortality, Jess et al. reported a 1.3-fold 
increased risk of completed suicide in UC, but no association with 
CD5 [based on 113 cases of suicide in IBD]. In contrast, Persson et al. 
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reported a 1.9-fold increased risk of suicide in CD [although the 
risk estimate just failed to attain statistical significance], but no in-
creased risk in UC [relative risk 0.8].46 When Zhang et al. performed 
a meta-analysis based on seven studies on suicide in IBD, they found 
a 1.36-fold increased risk in CD and a 1.16-fold increased risk in 
UC.22 However, none of the risk estimates reached statistical signifi-
cance, probably due to insufficient power. In our earlier study on 
childhood-onset IBD, we found a 1.4-fold increased risk of a sui-
cide attempt23 but abstained from any analysis of completed suicide 
because of the lack of statistical power [there were only 14 deaths 
from suicide in the paediatric IBD cohort]. We are unaware of any 
study examining IBD subgroups and suicide. We found no associ-
ation with sex, education level or surgery. As opposed to, for ex-
ample, cancer,48 we found no increased risk of suicide immediately 
after diagnosis, but the most excess risk seemed to occur 1–5 years 
after IBD diagnosis.

4.2.3.  Psychiatric disorders before IBD diagnosis
Our case-control study confirms previous findings showing that psy-
chiatric morbidity was more prevalent in individuals who later in 
life developed IBD. For instance, an increased risk of CD in females 
with depressive symptoms has been reported in the Nurses’ Health 
Study.49 Similarly, data from observation based on psychiatric diag-
nostic interviews suggest that symptoms indicating depression, anx-
iety and substance misuse sometimes occur before IBD diagnosis.11,45 
Together, these findings suggest that psychiatric symptoms may be 
related to the preclinical manifestation of IBD.

4.2.4.  Mechanisms
Several factors may contribute to the excess risk of psychiatric dis-
orders in IBD: one factor is psychosocial impairment,21,50 a fear of 
urgent faecal incontinence. A  second factor is anxiety associated 
with the prognosis of the disease, including unexpected disease ex-
acerbations. Other factors include the call for surgery, operation 
causing the need for an ostomy bag, an increased risk of cancer,51,52 
and a disruption of the gut–brain axis.53 The association may also 
be due to IBD-related treatments [e.g. oral corticosteroids] linked to 
an increased risk of psychiatric morbidity.54 However, it was beyond 
the scope of this study to examine the influence of medications on 
psychiatric health.

Of note, a recent US study of hospitalization data reported a 
positive association between substance misuse and suicide ideation 
in IBD patients.55 We found a positive association between IBD and 
substance misuse, which may have contributed to the excess risk of 
suicide noted in our study. The US study reported lower risks of 
suicide ideation in elderly-onset IBD. However, the authors did not 
present any data pertaining directly to suicide [they did not distin-
guish between suicide and self-inflicted injury]. Furthermore, their 
analyses were restricted to healthcare data with a risk of omitting 
suicide cases before contact with a psychiatric service.55

Our sibling analyses also demonstrated a positive association 
between IBD and psychiatric disorders, suggesting that unmeasured 
genetic, socioeconomic, or lifestyle confounders are unlikely to ex-
plain the risk increase.

4.3.  Strengths and limitations
One strength of this study is its statistical power that results from 
a nationwide approach [with more than 69 000 IBD patients] and 
the virtually complete follow-up because of the universal use of the 
personal identity number. During a median follow-up of 11 years, 
more than 7000 IBD patients developed psychiatric disorders. Long 

follow-up enabled us to calculate precise risk estimates with 95% CIs 
for overall psychiatric morbidity and several secondary outcomes 
[mood disorders: 1.4–1.5, anxiety disorders: 1.3–1.4]. Even for a 
rare outcome such as suicide, the power of our designed showed a 
statistically significant increased risk [95% CI = 1.1–1.4].

The high statistical power also allowed us to examine subgroups 
of IBD patients at an exceptionally high risk of psychiatric disorders, 
including patients with extraintestinal manifestations and elderly-
onset IBD. In addition, the sibling comparison enabled the adjust-
ment of unmeasured familial confounding from genetics, and early 
environmental factors shared between siblings neglected in previous 
studies.

Sweden has a tax-funded healthcare system with universal access. 
This setting is important because research has indicated that low 
socioeconomic status is linked to psychiatric disorders.56

Our study also had some limitations that may have influenced 
the results. We did not have data on disease intensity, laboratory 
markers or histopathology scores. Instead, we used IBD surgery and 
extraintestinal manifestations as markers for disease activity. The 
risk of psychiatric disorders, including suicide, may be related to 
disease intensity. Patients undergoing bowel surgery did not have 
a higher HR for psychiatric disorders than other IBD patients, sug-
gesting that disease activity is not a decisive factor for comorbidity. 
It was beyond the scope of our study to explore the association 
between specific medications and IBD. A recent meta-analysis con-
cluded that there were insufficient data to establish a link between 
biological therapy during IBD and adverse psychiatric events.57

Furthermore, we did not have data on body mass index, vitamin 
deficiencies or smoking, the last being associated with substance 
misuse.45

Moreover, because of the study’s observational register-based 
nature, we evaluated only diagnosed psychiatric outcomes. This 
limitation may result in either over- or underestimation of the asso-
ciation between IBD and psychiatric disorders. We cannot rule out 
the possibility that IBD patients under psychological surveillance 
are more likely to receive a psychiatric diagnosis. On the other 
hand, people with chronic physical health conditions [such as IBD] 
and their physicians may attribute some psychiatric symptoms [e.g. 
insomnia, fatigue in the course of depression] to the physical con-
dition itself [IBD] rather than the stress of coping with the dis-
ease and psychiatric comorbidity. Consequently, attribution bias 
to somatic conditions may prevent patients from seeking mental 
health professional services and receiving an appropriate psychi-
atric diagnosis.

4.4.  Conclusions and clinical implications
Ours is one of the most extensive studies on psychiatric disorders in 
adulthood-onset IBD, and perhaps the first in its field to take advan-
tage of sibling data adjusting for familial confounding.

In conclusion, in this large population-based study that included 
sibling data, adult-onset IBD was associated with an increased risk 
of later psychiatric disorders and suicide attempts.

The highest risk of overall psychiatric morbidity was observed in 
the first year after IBD diagnosis and in patients with extraintestinal 
manifestations. The risk of overall psychiatric morbidity was seen in 
all IBD subtypes, and major depressive and anxiety disorders were 
common in all IBD subtypes [including IBD-U]. An increased risk of 
bipolar disorder was specifically associated with UC. An increased 
risk of suicide attempts was observed in all IBD types, but com-
pleted suicide was explicitly associated with CD and elderly-onset 
[> 60 years] IBD.



IBD and Psychiatric Disorders 1835

The results from this study have important implications for clin-
icians and policy-makers working with IBD care. We were able to 
identify the risk groups who would benefit from further psychiatric 
screening and psychological intervention. The exceptionally high 
risk of psychiatric morbidity in the first year after IBD diagnosis 
suggests the need for psychological surveillance or even routine 
psychological care during this vulnerable period. Because major de-
pression and anxiety disorders were the most prevalent psychiatric 
disorders and increased in all IBD types, we contend that possible 
mental health screening should focus primarily on those conditions. 
Psychological counselling and follow-up should be an integral part 
of the professional support offered to patients with IBD. Such an ap-
proach applies especially to individuals from high-risk groups [e.g. 
patients with extraintestinal manifestations and elderly-onset IBD].

Psychosocial and psychiatric interventions should be provided 
to IBD patients diagnosed with psychiatric morbidity, preferably in 
an interdisciplinary setting involving gastroenterologists and mental 
health professionals. The recent study by Lores et al. on psychological 
intervention for IBD patients observed six times greater engagement 
in psychological intervention integrated into IBD in-service than 
treatment offered externally by primary healthcare services.58

Further research is needed on the effectiveness of mental health 
screening and therapeutic strategies in patients with IBD and psychi-
atric morbidity. Importantly, future studies are required to evaluate 
the effect of preventive and early-stage interventions on long-term 
psychiatric morbidity in patients with IBD.

Funding
A.B.  was supported by the Swedish Research Council [No. 2017-00788], 
Stockholm Region [No. 20180718] and Karolinska Institutet, Strategic 
Research Program in Neuroscience [StratNeuro], and the Fredrik O Ingrid 
Thurings Stiftelse [No. 2016-00254] while working on this project. O.O. was 
supported by grants from the Swedish Medical Society and the Young 
Scholar Award from the Strategic Research Area Epidemiology programme at 
Karolinska Institutet and through the regional agreement on medical training 
and clinical research between Stockholm County Council and Karolinska 
Institutet [ALF]. Financial support was also provided from the Swedish 
Cancer Society, the Swedish Research Council through the Swedish Initiative 
for Research on Microdata in the Social And Medical Sciences [SIMSAM] 
framework grant [340-2013-5867], and the Swedish Foundation for Strategic 
Research. None of the funding providers have 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 approval of the manuscript.

Conflict of Interest
All authors have completed the Unified Competing Interest form and declare 
the following: H.L. has served as a speaker for Eli-Lilly and Shire and has 
received research grants from Shire; all outside the submitted work. J.H. re-
ceived consulting/lecture fees from Abbvie, Celgene, Ferring, Hospira, Janssen, 
Medivir, MSD, Pfizer, Prometheus, RenapharmaVifor, Sandoz, Shire Takeda 
and Tillotts Pharma and research grants from Janssen, MSD and Takeda. 
O.O.  has been the principal investigator for Karolinska Institutet projects 
partly financed by investigator-initiated grants and safety programmes from 
Janssen, Ferring and Pfizer. Karolinska Institutet has also received fees for lec-
tures and participation on advisory boards by O.O. from Janssen, Ferring and 
Takeda. J.F.L. coordinates a study on behalf of the Swedish IBD quality register 
[SWIBREG]. This study has received funding from Janssen Corporation. The 
other authors have no financial relationships relevant to this article to disclose.

Author Contributions
Guarantor: A.B. had full access to all of the study data and takes responsibility 
for data integrity and data analysis accuracy. Study concept and design: A.B., 

J.F.L. and O.O. Analysis: A.B. Drafting of the manuscript: J.F.L., A.B. Critical 
revision of the manuscript for important intellectual content and approval of 
the final version: All. Transparency declaration: the lead author affirms that 
this manuscript is an honest, accurate, and transparent account of the study 
being reported; that no important aspects of the study have been omitted; and 
that any discrepancies from the study as planned [and, if relevant, registered] 
have been explained.

Data sharing statement
No additional data are available because of Swedish regulations.

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

References
 1. Olen O, Askling J, Sachs MC, et al. Mortality in adult-onset and elderly-

onset ibd: a nationwide register-based cohort study 1964–2014. Gut 
2020;69:453–61.

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

 3. 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 2017;390:2769–78.

 4. Gradus JL, Qin P, Lincoln AK, et al. Inflammatory bowel disease and com-
pleted suicide in Danish adults. Inflamm Bowel Dis 2010;16:2158–61.

 5. Jess T, Frisch M, Simonsen J. Trends in overall and cause-specific mortality 
among patients with inflammatory bowel disease from 1982 to 2010. Clin 
Gastroenterol Hepatol 2013;11:43–8.

 6. Jess T, Gamborg M, Munkholm P, Sørensen TI. Overall and cause-specific 
mortality in ulcerative colitis: meta-analysis of population-based inception 
cohort studies. Am J Gastroenterol 2007;102:609–17.

 7. Jess T, Loftus EV Jr, Harmsen WS, et al. Survival and cause specific mor-
tality in patients with inflammatory bowel disease: a long term outcome 
study in Olmsted County, Minnesota, 1940–2004. Gut 2006;55:1248–54.

 8. Jess T, Winther KV, Munkholm P, Langholz E, Binder V. Mortality and 
causes of death in Crohn’s disease: follow-up of a population-based cohort 
in Copenhagen County, Denmark. Gastroenterology 2002;122:1808–14.

 9. Selinger CP, Andrews J, Dent OF, et al.; Sydney IBD Cohort Study Group. 
Cause-specific mortality and 30-year relative survival of Crohn’s disease 
and ulcerative colitis. Inflamm Bowel Dis 2013;19:1880–8.

 10. Jussila A, Virta LJ, Pukkala E, Färkkilä MA. Mortality and causes of death 
in patients with inflammatory bowel disease: a nationwide register study 
in Finland. J Crohns Colitis 2014;8:1088–96.

 11. Walker JR, Ediger JP, Graff LA, et al. The Manitoba IBD cohort study: a 
population-based study of the prevalence of lifetime and 12-month anx-
iety and mood disorders. Am J Gastroenterol 2008;103:1989–97.

 12. Goodhand JR, Wahed M, Mawdsley JE, Farmer AD, Aziz Q, Rampton DS. 
Mood disorders in inflammatory bowel disease: relation to diagnosis, 
disease activity, perceived stress, and other factors. Inflamm Bowel Dis 
2012;18:2301–9.

 13. Panara AJ, Yarur AJ, Rieders B, et al. The incidence and risk factors for 
developing depression after being diagnosed with inflammatory bowel dis-
ease: a cohort study. Aliment Pharmacol Ther 2014;39:802–10.

 14. Marrie  RA, Walld  R, Bolton  JM, et  al.; CIHR Team in Defining the 
Burden and Managing the Effects of Psychiatric Comorbidity in Chronic 
Immunoinflammatory Disease. Psychiatric comorbidity increases mor-
tality in immune-mediated inflammatory diseases. Gen Hosp Psychiatry 
2018;53:65–72.

 15. Lewis K, Marrie RA, Bernstein CN, et  al.; CIHR Team in Defining the 
Burden and Managing the Effects of Immune-Mediated Inflammatory 
Disease. The prevalence and risk factors of undiagnosed depression and 
anxiety disorders among patients with inflammatory bowel disease. 
Inflamm Bowel Dis 2019;25:1674–80.



1836 J. F. Ludvigsson et al.

 16. Vigod  SN, Kurdyak  P, Brown  HK, et  al. Inflammatory bowel disease 
and new-onset psychiatric disorders in pregnancy and post partum: a 
population-based cohort study. Gut 2019;68:1597–605.

 17. Eaton  WW, Pedersen  MG, Nielsen  PR, Mortensen  PB. Autoimmune 
diseases, bipolar disorder, and non-affective psychosis. Bipolar Disord 
2010;12:638–46.

 18. Malan-Muller  S, Valles-Colomer  M, Raes  J, Lowry  CA, Seedat  S, 
Hemmings SMJ. The gut microbiome and mental health: implications for 
anxiety- and trauma-related disorders. OMICS 2018;22:90–107.

 19. Rogers  GB, Keating  DJ, Young  RL, Wong  ML, Licinio  J, Wesselingh  S. 
From gut dysbiosis to altered brain function and mental illness: mechan-
isms and pathways. Mol Psychiatry 2016;21:738–48.

 20. 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.

 21. 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.

 22. Zhang C, Byrne G, Lee T, Singer  J, Giustini D, Bressler B. Incidence of 
suicide in inflammatory bowel disease: a systematic review and meta-
analysis. J Can Assoc Gastroenterol 2018;1:107–14.

 23. Butwicka A, Olen O, Larsson H, et al. Association of childhood-onset in-
flammatory bowel disease with risk of psychiatric disorders and suicide 
attempt. JAMA Pediatr 2019;173:969–78.

 24. Santos MPC, Gomes C, Torres J. Familial and ethnic risk in inflammatory 
bowel disease. Ann Gastroenterol 2018;31:14–23.

 25. Bengtson MB, Solberg C, Aamodt G, et al.; Ibsen Study Group. Clustering 
in time of familial IBD separates ulcerative colitis from Crohn’s disease. 
Inflamm Bowel Dis 2009;15:1867–74.

 26. Song J, Bergen SE, Kuja-Halkola R, Larsson H, Landén M, Lichtenstein P. 
Bipolar disorder and its relation to major psychiatric disorders: a family-
based study in the Swedish population. Bipolar Disord 2015;17:184–93.

 27. Ludvigsson  JF, Andersson  E, Ekbom  A, et  al. External review and val-
idation of the Swedish national inpatient register. BMC Public Health 
2011;11:450.

 28. Brooke HL, Talbäck M, Hörnblad  J, et  al. The Swedish cause of death 
register. Eur J Epidemiol 2017;32:765–73.

 29. Wettermark B, Hammar N, Fored CM, et al. The new Swedish Prescribed 
Drug Register–opportunities for pharmacoepidemiological research 
and experience from the first six months. Pharmacoepidemiol Drug Saf 
2007;16:726–35.

 30. 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.

 31. Ludvigsson JF, Almqvist C, Bonamy AK, et al. Registers of the Swedish 
total population and their use in medical research. Eur J Epidemiol 
2016;31:125–36.

 32. Ekbom  A. The Swedish multi-generation register. Methods Mol Biol 
2011;675:215–20.

 33. Lophaven SN, Lynge E, Burisch J. The incidence of inflammatory bowel 
disease in Denmark 1980-2013: a nationwide cohort study. Aliment 
Pharmacol Ther 2017;45:961–72.

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

 35. Sellgren C, Landén M, Lichtenstein P, Hultman CM, Långström N. Validity 
of bipolar disorder hospital discharge diagnoses: file review and multiple 
register linkage in Sweden. Acta Psychiatr Scand 2011;124:447–53.

 36. Rück C, Larsson KJ, Lind K, et al. Validity and reliability of chronic tic 
disorder and obsessive-compulsive disorder diagnoses in the Swedish 
National Patient Register. BMJ Open 2015;5:e007520.

 37. Skoglund  C, Chen  Q, Franck  J, Lichtenstein  P, Larsson  H. Attention-
deficit/hyperactivity disorder and risk for substance use disorders in rela-
tives. Biol Psychiatry 2015;77:880–6.

 38. Ludvigsson JF, Håberg SE, Knudsen GP, et al. Ethical aspects of registry-
based research in the Nordic countries. Clin Epidemiol 2015;7:491–508.

 39. 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;154:518–528.e15.

 40. Thavamani A, Umapathi KK, Khatana J, Gulati R. Burden of psychiatric 
disorders among pediatric and young adults with inflammatory bowel 
disease: a population-based analysis. Pediatr Gastroenterol Hepatol Nutr 
2019;22:527–35.

 41. Bernstein CN, Hitchon CA, Walld R, et al.; CIHR Team in Defining the 
Burden and Managing the Effects of Psychiatric Comorbidity in Chronic 
Immunoinflammatory Disease. Increased burden of psychiatric disorders 
in inflammatory bowel disease. Inflamm Bowel Dis 2019;25:360–8.

 42. Agerbo E. Effect of psychiatric illness and labour market status on suicide: a 
healthy worker effect? J Epidemiol Community Health 2005;59:598–602.

 43. West J, Logan RF, Hubbard RB, Card TR. Risk of schizophrenia in people 
with coeliac disease, ulcerative colitis and Crohn’s disease: a general 
population-based study. Aliment Pharmacol Ther 2006;23:71–4.

 44. Baryshnikov I, Sund R, Marttunen M, et al. Diagnostic conversion from 
unipolar depression to bipolar disorder, schizophrenia, or schizoaffective 
disorder: a nationwide prospective 15-year register study on 43 495 in-
patients. Bipolar Disord 2020;22:582–92.

 45. Carney H, Marrie RA, Bolton  JM, et  al. Prevalence and risk factors of 
substance use disorder in inflammatory bowel disease. Inflamm Bowel Dis 
2021;27:58–64.

 46. Persson  PG, Bernell  O, Leijonmarck  CE, Farahmand  BY, Hellers  G, 
Ahlbom  A. Survival and cause-specific mortality in inflammatory 
bowel disease: a population-based cohort study. Gastroenterology 
1996;110:1339–45.

 47. Nordenholtz KE, Stowe SP, Stormont JM, et al. The cause of death in in-
flammatory bowel disease: a comparison of death certificates and hospital 
charts in Rochester, New York. Am J Gastroenterol 1995;90:927–32.

 48. Fang F, Fall K, Mittleman MA, et al. Suicide and cardiovascular death after 
a cancer diagnosis. N Engl J Med 2012;366:1310–8.

 49. Ananthakrishnan  AN, Khalili  H, Pan  A, et  al. Association between de-
pressive symptoms and incidence of Crohn’s disease and ulcerative col-
itis: results from the Nurses’ Health Study. Clin Gastroenterol Hepatol 
2013;11:57–62.

 50. 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.

 51. 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.

 52. 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.

 53. Collins  SM. Interrogating the gut-brain axis in the context of inflam-
matory bowel disease: a translational approach. Inflamm Bowel Dis 
2020;26:493–501.

 54. Bhangle  SD, Kramer  N, Rosenstein  ED. Corticosteroid-induced neuro-
psychiatric disorders: review and contrast with neuropsychiatric lupus. 
Rheumatol Int 2013;33:1923–32.

 55. Marchioni Beery RM, Barnes EL, Nadkarni A, Korzenik JR. Suicidal be-
havior among hospitalized adults with inflammatory bowel disease: a 
United States nationwide analysis. Inflamm Bowel Dis 2017;24:25–34.

 56. Cross-national comparisons of the prevalences and correlates of mental 
disorders. Who international consortium in psychiatric epidemiology. Bull 
World Health Organ 2000;78:413–26.

 57. Jain A, Marrie RA, Shafer LA, et al. Incidence of adverse psychiatric events 
during treatment of inflammatory bowel disease with biologic therapies: a 
systematic review. Crohns Colitis 360 2020;2:otz053.

 58. Lores T, Goess C, Mikocka-Walus A, et al. Integrated psychological care is 
needed, welcomed and effective in ambulatory inflammatory bowel disease 
management: evaluation of a new initiative. J Crohns Colitis 2019;13:819–27.


