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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%Cl = 1.2-1.3]. The highest risk of overall
psychiatric morbidity was seen in the first year after IBD diagnosis [HR = 1.4, 95%Cl = 1.2-1.6] and
in patients with extraintestinal manifestations [HR = 1.6, 95%Cl = 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.'
IBD typically occurs in one in 300 individuals in the Western
world.?

Several studies have observed a link between IBD and mental

health problems such as suicide,*'°

mood and anxiety disorders,!!-'¢
and psychotic disorders'” [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,'® causing alterations in the gut microbiome," and work-related
issues.?02!

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].?> A recent study
from our group found that suicide attempts were more common in
individuals with childhood-onset IBD,? 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 IBD** and
psychiatric disorders and suicide??¢ 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.%7 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,?® data on psychiatric medication from the Prescribed Drug
Register,”” data on education from the nationwide LISA database,*
and data on country of birth from the Total Population Register.’!

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.’! 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.>> This register contains data on all individuals born in
1932 or later and registered as Swedish residents in 1961 or later.’?
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).! This IBD definition, used by us?
and others,* has a high positive predictive value [93%].** 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%.353¢ 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.?® 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].” Our primary outcome measures
were overall psychiatric morbidity or completed suicide. Secondary
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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 [Cls] 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, 260 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.

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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e to the general population [OR =1.2,95% CI = 1.1-1.2] and siblings
8 [OR=1.1, 95% CI=1.1-1.1]. The positive association was ob-
_% o o _%D 2 é’n _g served for all IBD types and remained significant when the first year
£ 5% 2 53 = before IBD diagnosis was excluded from the analysis [Supplementary
TeEs R Tables S11-14].
w8 2 22 2 a
K £ 288 3
5 5 S o e © © o
£ 8 S 2 g g
£ 4 z252 55822 4. Discussion
S | g 6:7‘55%&%'“"""'0 :
O | = AZE g b PFLee AP
- ;‘g @gg E 4 déoé‘ < EEEE 4.1. Main findings
2 | £ S5 EEE2TgEE55S This nationwide population-based study of more than 69 000 pa-
=) = S 235 & En g oo e . . I
e |0 SZo0odalfasdlal tients with adult-onset IBD and psychiatric disorders confirms and
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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.>* 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.?* 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.*
However, because the authors did not report the age of IBD onset,
it remains unclear how many of these represent adult-onset IBD.*°
In 2019, Bernstein et al.*' 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% Cls in the Canadian study*! [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 ez al.*!
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.*

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 years*'; however, the au-
thors did not examine suicide.

As opposed to Bernstein et al.,*! 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.® 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]."” 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.'®

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.** 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.'” 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.!” 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.*!

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].'"**#! 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|* and in females after childbirth,'®
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.*

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,*7%464” only one has
demonstrated a positive association between IBD and suicide.’ 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
CD? [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].* 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.?> 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 attempt® 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,* 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.* 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.!'*
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,?’*? 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,’'*?
and a disruption of the gut-brain axis.® The association may also
be due to IBD-related treatments [e.g. oral corticosteroids] linked to
an increased risk of psychiatric morbidity.** 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.”* 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.”

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% Cls
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.*®

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.’’

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

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.
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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 ez 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.*®

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.
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