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Articles

Longitudinal trajectories of anxiety, depression, and bipolar
disorder in inflammatory bowel disease: a population-based
cohort study
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“Division of Gastroenterology, Icahn School of Medicine at Mount Sinai, New York, NY, USA

4Division of Gastroenterology, Massachusetts General Hospital and Harvard Medical School, Boston, MA, USA

Summary

Background Inflammatory bowel disease (IBD) is associated with psychiatric diseases, but it is unclear to what degree
patients with IBD are affected over their lifetime. We aimed to longitudinally investigate the risk of anxiety, depression, and
bipolar disorder before and after IBD diagnosis to understand the full burden of these diseases in patients with IBD.

Methods In this population based cohort study, we identified 22,103 patients diagnosed with IBD between January 1,
2003 and December 31, 2013 in the Danish National registers and 110,515 matched reference individuals from the
general population. We calculated yearly prevalence of hospital contacts for anxiety, depression, and bipolar disorder
and dispensed prescriptions for antidepressants from five years before to ten years after IBD diagnosis. We used
logistic regression to calculate prevalence odds ratios (OR) for each outcome prior to IBD diagnosis, and Cox
regression to calculate hazard ratios (HR) of new outcomes after IBD diagnosis.

Findings During >150,000 person years follow-up, patients with IBD had higher risk of anxiety (OR 1.4; 95%
confidence interval (CI) 1.2-1.7) and depression (OR 1.4; 95% CI 1.3-1.6) starting at least five years before and
continuing until at least ten years after IBD diagnosis (HR 1.3; 95% CI 1.1-1.5 for anxiety and HR 1.5; 95% CI
1.4-1.7 for depression). The risk was particularly high around IBD diagnosis and in patients diagnosed with IBD
after the age of 40 years. We found no association between IBD and bipolar disorder.

Interpretation This population-based study suggests that anxiety and depression are clinically significant
comorbidities of IBD both before and after IBD diagnosis, which warrant thorough evaluation and management,

particularly around the time of IBD diagnosis.

Funding The Danish National Research Foundation [DNRF148], the Lundbeck Foundation [R313-2019-857], and Aage
og Johanne Louis-Hansens Fond [9688-3374 TJS].

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Inflammatory bowel disease (IBD)—with its two sub-
types Crohn’s disease (CD) and ulcerative colitis (UC)—is
a chronic, immune-mediated disease of the gastro-
intestinal tract. IBD can be diagnosed in all phases of
life with a peak incidence in early adulthood.' The disease
course is unpredictable, and patients face periods with

flares, medical therapy, and often surgery. Many patients
are impacted by their IBD for a large portion of their life,
which often leads to absence from work or education’
and reduced quality of life.*

Patients with IBD are more likely to experience
anxiety, depression, and possibly bipolar disorder than
the general population.”” A recent meta-analysis found

*Corresponding author. Center for Molecular Prediction of Inflammatory Bowel Disease (PREDICT), Department of Clinical Medicine, Aalborg

University, A.C. Meyers Vaenge 15, DK-2450, Copenhagen, SV, Denmark.

E-mail address: taniahb@dcm.aau.dk (T.H. Bisgaard).

Translation: for the Danish translation of the abstract see Supplementary Materials section.
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Research in context

Evidence before this study

We searched MEDLINE and Embase from January 1st 1991 to
July 26th 2022 with the search terms (inflammatory bowel
disease OR ulcerative colitis OR crohn’s disease OR IBD) AND
(depression OR anxiety OR bipolar disorder), and we did a
manual reference list search of identified studies. Previous
research has shown that inflammatory bowel disease (IBD) is
associated with anxiety and depression and has indicated that
the relationship between the diseases is bidirectional, but
there is a lack of population-based studies of the association
over time. Bipolar disorder has not been well examined in IBD,
but some previous studies have suggested an association.

Added value of this study
This study quantifies and illustrates the burden of psychiatric
diseases over time in more than 22,000 patients with IBD and

a pooled prevalence of anxiety symptoms of 31.3% and a
pooled prevalence of depression symptoms of 25.2% in
patients with IBD,° and a study found that patients with
IBD had an increased risk of anxiety (HR 1.3, 95% CI
1.3-1.4) and of mood disorders (HR 1.4, 95% CI
1.4-1.5). Another study found an increased incidence
rate ratio (IRR) of bipolar disorder in patients with IBD
(IRR 1.82, 95% CI 1.44-2.30).* The psychiatric comor-
bidities increases healthcare utilization and costs in
patients with IBD,”"° and anxiety and depression might
exacerbate the disease course of IBD," while treatment
of anxiety and depression has been linked to improve-
ments in IBD symptoms along with enhanced quality of
life.” Research indicates that the relationship between
IBD, anxiety, and depression is bidirectional,'’ meaning
that the risk of these diseases is higher both before and
after IBD diagnosis. The hypothesized causes for this
bidirectional relationship include shared diseases path-
ways, communication through the gut-brain axis, and
shared genetic factors."

While research into the connection between IBD and
psychiatric diseases has increased, it remains unclear to
which degree patients with IBD are impacted over their
lifetime, and when the psychiatric comorbidities arise.
Most previous studies have examined prevalence at a
specific time point either before or after IBD diag-
nosis®"*'* without considering the development longi-
tudinally year by year both before and after IBD
diagnosis.

We aimed to examine the burden of anxiety,
depression, and bipolar disorder longitudinally leading
up to and following IBD diagnosis. We will quantify the
prevalence of these diseases in the five years before IBD
diagnosis and estimate the incidence of these outcomes
in the ten years after IBD diagnosis. Using hospital,
outpatient clinic and prescription data, we characterize
the longitudinal trajectories of both severe and more

confirms a bidirectional pattern in the co-occurrence of IBD,
anxiety and depression, but not bipolar disorder, with
increased occurrence of anxiety and depression from five years
before until at least ten years after IBD diagnosis. We detected
a particularly high risk of anxiety and depression in the first
year after IBD diagnosis, and a higher risk in those diagnosed
with IBD after the age of 40.

Implications of all the available evidence

Our findings emphasise the need for concurrent management
of anxiety and depression in the care for patients with IBD,

with a particular focus around the time of diagnosis. Future
research should focus on mechanisms linking the diseases and
on improving the holistic treatment of patients with IBD.

moderate expressions of psychiatric comorbidity over
time in patients with IBD in the Danish population.

Methods

Study population

The source population was identified through the
Danish Civil Registration System as all individuals over
the age of 18 years with an address in Denmark in the
period 01.01.2003-12.31.2013 and was linked to other
national registers using the unique personal identifica-
tion number issued to all persons at birth or upon
immigration. The Danish Civil Registration System is
complete with regards to follow-up on all individuals
and contains daily updated data on vital status, immi-
gration and emigration.”

Case definition

IBD cases were identified through the Danish National
Patient Registry (NPR), which contains information on
all inpatient hospital contacts since 1977 as well as on all
outpatient, emergency department and psychiatric hos-
pital contacts since 1995. Details about the NPR data
quality and research potential is described by Schmidt
and colleagues.”® We used ICD-8 (CD: 563.01, 563.02,
563.08, 563.09; UC: 563.19, 569.04) and ICD-10 codes
(CD: K50; UC: K51). To limit inclusion of individuals
with a misdiagnosis, cases had to have at least two
hospital contacts (in- or outpatient) for IBD within a two-
year period. This case definition has been shown to lead
to a positive predictive value (PPV) of the IBD diagnosis
of 95%." The two contacts had to be the first registra-
tions for IBD for that patient, meaning, patients with an
initial IBD contact who only later fulfilled the two-
contact criteria were not included in order to increase
the precision of time of diagnosis. The study period was
1998-2018. Both of the two IBD contacts had to be
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between January 1st 2003 and December 31st 2013 to
allow for data on five years before and five to ten years
after IBD diagnosis. The IBD patients had to have an
address in a municipality in Denmark in the period
between five years before first IBD contact and in the
period between the two IBD contacts. IBD subtype was
determined by ICD codes associated with the two con-
tacts. If both CD and UC were registered, the IBD
subtype was classified as CD. For each six-month in-
terval of the inclusion period, all new IBD cases in the
period were matched 1:5 on age, sex, municipality of
residence, and calendar time (by year and semester) to
individuals from the general population without IBD
who were still living in Denmark at the end of the in-
terval using frequency matching. We used the second of
the two IBD contacts as time of matching. Each refer-
ence individual was assigned an index date, which was
the first of the two IBD contacts of the corresponding
IBD case.

Outcomes

Outcomes of psychiatric diseases were defined as at
least one hospital contact for one of the psychiatric
diseases obtained from the NPR and from the Danish
Psychiatric Central Research Register, which contains
information on psychiatric inpatient hospital contacts
since 1970 and on psychiatric outpatient and emergency
department contacts since 1995 (ICD-10 codes:
depression: F32, F33; anxiety: F41; bipolar disorder:
F31). The two registers were combined in 1995. These
codes have not been systematically validated in scientific
studies, but there is a data validation process at the
Danish National Patient Register and at Centre for
Psychiatric research, where electronic data from the
registers and lists reported from individual departments
are compared.'*'® Data on prescriptions for antidepres-
sants and indications for those prescriptions were ob-
tained from the Danish National Prescription Registry,
which contains information on all dispensed pre-
scriptions since 1994," using the ATC code NOGA except
for the subgroup NOG6AX12, and the outcome was
defined as at least one dispensed prescription in a given
year.

Statistical analysis
In order to have reliable data for the entire study period,
we constricted the study to the years 1998-2018. We
wanted to have ten years follow up time after IBD
diagnosis for most individuals, and we chose to inves-
tigate the five years before IBD diagnosis so that we
could reasonably assume that we included the time
before the potential diagnostic delay, where the patients
had developed IBD but had not yet been diagnosed.
We reported the annual prevalence of hospital con-
tacts for anxiety depression, and bipolar disorder and
dispensed prescriptions for antidepressants for the pa-
tients with IBD and the matched reference individuals.

www.thelancet.com Vol 59 May, 2023

The annual prevalence of hospital contacts for a given
was year was defined as the proportion of individuals
with either a new contact starting that year or an
ongoing contact continuing into that year. The annual
prevalence of dispensed prescriptions for antidepres-
sants was defined as the proportion with at least one
dispensed prescription in that year.

We used logistic regression to analyse the preva-
lence odds ratio for anxiety, depression, bipolar disor-
der, and dispensed prescriptions for antidepressants
five years before IBD diagnosis/index date in patients
with IBD compared with reference individuals. We
further analysed the prevalence odds ratio 0-2 years
and 3-5 years before IBD diagnosis/index date, and we
stratified analyses by IBD subtype, age at IBD diag-
nosis and sex.

We used Cox regression to analyse the risk of
incident anxiety, depression, bipolar disorder, and
dispensed prescriptions for antidepressants after IBD
diagnosis/index date. This analysis was restricted to
individuals with no contacts for anxiety, depression, or
bipolar disorder or a dispensed prescription for anti-
depressants in the five years before IBD diagnosis/in-
dex date. The analysis was adjusted for age at
diagnosis, sex, year of diagnosis, and municipality of
residence since reference individuals were no longer
matched after exclusion of individuals with a history of
psychiatric disease or use of antidepressants. We
further analysed the risk each year after IBD diagnosis,
and we stratified analyses by IBD subtype, age at IBD
diagnosis and sex.

All analyses were carried out using SAS 9.4 TS Level
1M7.

Ethical approval and informed consent

This study has approval from the Danish Data Protec-
tion Agency. In Denmark, ethical approval and
informed consent is not required for register-based
studies.

Role of the funding source

The funding sources had no role in study design;
collection, analysis, and interpretation of data; writing of
the report; and decision to submit the paper for publi-
cation. All authors had full access to the data in this
study and accept responsibility for the decision to sub-
mit the manuscript for publication.

Results

From the source population of 5,341,271 individuals, we
included 22,103 individuals with IBD (Supplementary
Figure S1). The cohort consisted of 54.2% females and
45.8% males, 30.5% had CD, and 69.5% had UC. The
mean age at IBD diagnosis was 45.9 years (Table 1). The
1:5 matched reference population contained 110,515
individuals.
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IBD (n = 22,103)

Crohn's disease (n = 6738)

Ulcerative colitis (n = 15,365)

References (n = 110,515)

Mean age at IBD diagnosis or index date
Age at diagnosis or index date
18-39
40-59
60+
Sex
Female
Male
Year of IBD diagnosis or index date
2003-2006
2007-2010
2011-2013

IBD, Inflammatory bowel disease.

45.9 years

9394 (42.5%)
6830 (30.9%)
5879 (26.6%)

11,985 (54.2%)
10,118 (45.8%)

7733 (35.0%)
8283 (37.5%)
6087 (27.5%)

42.5 years

3381 (50.2%)
1916 (28.4%)
1441 (21.4%)

3873 (57.5%)
2865 (42.5%)

2254 (33.5%)
2474 (36.7%)
2010 (29.8%)

47.3 years

6013 (39.1%)
4914 (32.0%)
4438 (28.9%)

8112 (52.8%)
7253 (47.2%)

5479 (35.7%)
5809 (37.8%)
4077 (26.5%)

45.9 years

46,970 (42.5%)
34,150 (30.9%)
29,395 (26.6%)

59,925 (54.2%)
50,590 (45.8%)

38,665 (35.0%)
41,415 (37.5%)
30,435 (27.5%)

Table 1: Baseline characteristics of all patients diagnosed with IBD at age 18 or later in Denmark between 2003 and 2013 and matched reference individuals.

In the Danish National Prescription Registry, 56% of
prescriptions for antidepressants included indications.
Of these, 78% were given for depression, 11% for anx-
iety, and 9% for the non-specific indication “psychiatric
disease”. Less than 2% were given for pain, obsessive-
compulsive disorder, and other rarer indications
(Supplementary Table S5).

While 80%—-90% of those with a hospital contact for
depression received a prescription for antidepression,
only 6%-11% of those with a prescription for antide-
pressants had a hospital contact for depression, indi-
cating that antidepressants are prescribed for both
severe and more moderate degrees of anxiety and
depression, while only severe anxiety and depression is
treated in the hospital sector (Supplementary Table S6).

Yearly prevalence of anxiety, depression, and
bipolar disorder before, around, and after IBD
diagnosis

Fig. 1 shows the yearly percentage of patients with IBD
and reference individuals that had a hospital contact
for anxiety, depression, or bipolar disorder or a
dispensed prescription for antidepressants in the 5
years before and 10 years after IBD diagnosis/index
date. Depression was consistently more frequent in the
patients with IBD with a peak prevalence in the year of
diagnosis of 1.7% compared with 0.8% in the reference
population. Anxiety was also more frequent in patients
with IBD from five years before and through ten years
after IBD diagnosis. Patients with IBD had pre-
scriptions for antidepressants more frequently than
the reference individuals consistently from 5 years
before until at least ten years after IBD diagnosis, with
a yearly prevalence ranging between 8.4% and 14.3%
vs. 6.1%-10.3% in the reference group. The prevalence
of bipolar disorder was similar in the IBD and refer-
ence populations (Supplementary Table S1 for
numbers behind the figure).

0dds of anxiety, depression, and bipolar disorder in
the five years before IBD diagnosis

During the five years before IBD diagnosis/index date,
161 of the 22,103 IBD patients (0.7%) and 572 of the
110,515 reference individuals (0.5%) had a hospital
contact for anxiety, resulting in an OR of 1.4 (95% CI
1.2-1.7) for anxiety in patients with IBD compared with
the reference population (Table 2). The odds were
increased both 0-2 years (OR 1.3; 95% CI 1.0-1.7)
before and 3-5 years (OR 1.5; 1.2-1.8) before IBD
diagnosis. Similarly, five years prior to diagnosis, 559
IBD patients (2.5%) and 1984 reference individuals
(1.8%) had a hospital contact for depression, resulting in
an increased OR of 1.4 (95% CI 1.3-1.6) for depression
prior to IBD diagnosis. We found no association be-
tween IBD and bipolar disorder in the five years before
IBD diagnosis. When we examined anxiety and
depression in a broader perspective, i.e., also including
cases treated outside hospitals, 4215 (19.1%) of the pa-
tients with IBD had at least one dispensed prescription
for antidepressants in the 5 years before IBD diagnosis,
compared with 15,309 (13.9%) of the reference popula-
tion (OR 1.5; 95% CI 1.4-1.5).

On analysis of UC and CD separately, the increased
odds of anxiety were only statistically significant for
patients with UC (OR 1.6; 95% CI 1.3-1.9), whereas the
odds for depression and antidepressant use were
increased in both patients with CD (OR 1.6; 95% CI
1.4-1.9 for depression and OR 1.6; 95% CI 1.5-1.7 for
antidepressants) and UC (OR 1.3; 95% CI 1.2-1.5 for
depression and OR 1.4; 95% CI 1.3-1.5 for antidepres-
sants). There were no differences based on sex, but
patients with IBD diagnosed in the youngest age group
(18-39 years) had lower odds of both a hospital contact
for depression and for having a dispensed prescription
for antidepressants compared with the older-onset
groups (40-59 years and 60+ years) (Supplementary
Table S2).
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Fig. 1: Yearly prevalence of (A) hospital contacts for depression, anxiety, bipolar disorder, and (B) dispensed prescriptions for antide-
pressants in the five years before and ten years after IBD diagnosis in patients with IBD and matched individuals from the reference

population. IBD, Inflammatory bowel disease.

Risk of anxiety, depression, and bipolar disorder in
the ten years after IBD diagnosis

To study the risk of psychiatric disease after IBD diag-
nosis, we included 17,817 patients with IBD and 94,884
reference individuals with no contacts for anxiety,
depression, bipolar disorder, or use of antidepressants

in the five years before IBD diagnosis/index date
(Supplementary Table S3). The mean follow-up time for
patients with IBD and references was 9.8 years for the
outcome of anxiety, 9.7 years for depression, 9.8 years
for Dbipolar disorder, and 8.9 years for use of
antidepressants.

IBD, Inflammatory bowel disease; OR, Odds ratio; ClI, Confidence interval.

IBD Crohn’s disease Ulcerative colitis
Patients References OR (95% Cl)  Patients References OR (95% Cl)  Patients References OR (95% Cl)
Total 22,103 110,515 6738 33,690 15,365 76,825
Anxiety
0-5 years 161 (0.7%) 572 (0.5%) 1.4 (1.2-17) 44 (0.7%) 195 (0.6%) 11 (0.8-1.6) 117 (0.8%) 377 (0.5%) 1.6 (13-1.9)
0-2 years 85 (0.4%) 321 (0.3%) 13 (1.0-17) 26 (0.4%) 108 (03%) 1.2 (0.8-1.8) 59 (0.4%) 213 (0.3%) 1.4 (1.0-1.9)
3-5 years 98 (0.4%) 337 (03%) 15 (1.2-1.8) 28 (0.4%) 114 (03%) 1.2 (0.8-1.9) 70 (0.5%) 223 (03%) 1.6 (1.2-2.1)
Depression
0-5 years 559 (2.5%) 1984 (1.8%) 1.4 (1.3-1.6) 191 (2.8%) 595 (1.8%) 1.6 (1.4-1.9) 368 (2.4%) 1388 (1.8%) 13 (1.2-15)
0-2 years 368 (1.7%) 1192 (11%) 1.6 (1.4-17) 128 (1.9%) 365 (11%) 1.8 (1.4-22) 240 (1.6%) 827 (1.1%) 15 (13-17)
3-5 years 327 (1.5%) 1219 (1.1%) 13 (1.2-15) 107 (1.6%) 354 (1.1%) 15 (1.2-1.9) 220 (1.4%) 865 (1.1%) 1.3 (1.1-1.5)
Bipolar disorder
0-5 years 46 (0.2%) 268 (02%) 0.9 (0.6-1.2) 15 (0.2%) 69 (02%) 1.1 (0.6-1.9) 31 (0.2%) 199 (03%) 0.8 (0.5-1.1)
0-2 years 34 (0.2%) 203 (02%) 0.8 (0.6-12) 12 (0.2%) 52 (02%) 12 (0.6-2.2) 22 (0.1%) 151 (02%) 0.7 (0.5-1.1)
3-5 years 34 (0.2%) 199 (02%) 0.9 (0.6-1.2) 12 (0.2%) 52 (02%) 12 (0.6-22) 22 (0.1%) 147 (02%) 07 (0.5-1.2)
Use of antidepressants
0-5 years 4215 (19.1%) 15309 (13.9%) 15 (1.4-15) 1340 (19.9%) 4535 (13.5%) 1.6 (15-17) 2875 (187%) 10,774 (14.0%) 1.4 (1.3-15)
0-2 years 3308 (15.0%) 11,605 (10.5%) 1.5 (1.4-1.6) 1050 (15.6%) 3462 (103%) 1.6 (1.5-17) 2258 (14.7%) 8143 (10.6%) 1.5 (1.4-15)
3-5 years 3012 (13.6%) 11,167 (10.1%) 1.4 (13-15) 962 (14.3%) 3267 (9.7%) 1.6 (14-17) 2050 (13.3%) 7900 (103%) 1.3 (13-1.4)

Table 2: Frequency and odds of having a hospital contact for anxiety, depression, or bipolar disorders or having used antidepressants in the 0-5 years, 0-2 years and 3-5 years
leading up to IBD diagnosis/index date.
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Cox-regression analyses showed that patients with
IBD had an increased risk of hospital contacts for anx-
iety (HR 1.3 95% CI 1.1-1.5) and depression (HR 1.5;
95% CI 1.4-1.7), and an increased risk of having a
dispensed prescription for antidepressants (HR 1.4;
95% CI 1.3-1.4) (Table 3) compared with reference in-
dividuals. The risk of depression (HR 3.2; 95% 2.4—4.1)
and use of antidepressants (HR 2.0; 95% CI 1.8-2.2)
was highest in the first year after IBD diagnosis, and the
risk remained significantly increased for ten years after
IBD diagnosis (Fig. 2). On subgroup-analysis, the risk of
anxiety was statistically significantly increased for pa-
tients with CD (HR 1.5; 95% CI 1.2-1.9), but not for UC
(HR 1.2; 95% CI 1.0-1.4). Patients with IBD did not
overall have an increased risk of developing bipolar
disorder after IBD diagnosis, but the risk was increased
in patients with CD (HR 1.9; 1.2-3.1). Patients with IBD
diagnosed between age 18 and 39 had a lower risk of
depression (HR 1.2; 95% CI 1.0-1.4) or antidepressant
use (HR 1.2; 95% CI 1.2-1.3) than those diagnosed after
age 40. There were no differences in risk between fe-
males and males (Supplementary Table S4).

Discussion

In this nationwide cohort study including more than
22,000 patients with IBD, we characterised the psychi-
atric comorbidity longitudinally year by year from before
to around and after IBD diagnosis to further the un-
derstanding of the burden presented by these diseases
over the lifetime of patients with IBD. We found that
patients with IBD consistently have a higher occurrence
of anxiety and depression starting at least five years
before IBD diagnosis and continuing for at least ten
years following IBD diagnosis compared with in-
dividuals from the general population. The pattern was
present both for severe anxiety and depression as

measured by hospital contacts and for a broader range
of cases as measured by dispensed prescriptions for
antidepressants. The increased risk of psychiatric dis-
ease and treatment hereof both pre- and postdiagnosis
was observed in both UC and CD patients and in
women and men.

Unlike most previous population-based studies on
this topic,'*'***** we examined the occurrence of
psychiatric diseases in the same population over time
both before and after IBD diagnosis. Our findings of
an increased frequency of anxiety and depression as
well as antidepressant use even 3-5 years before IBD
diagnosis are in line with a 2019 study from Canada,
where patients with IBD had increased incidence of
depression five years before and of anxiety three years
before IBD diagnosis.” It is unlikely that this is
merely due to diagnostic delay of IBD, which is usu-
ally less than a year in Denmark.> It is possible that it
could be due to subclinical inflammation present in
the years before IBD development, or the diseases
may share biological pathways that cause susceptibil-
ities in individuals to both IBD, anxiety and depres-
sion. The increased levels of anxiety and depression
and antidepressant use indicate that people are
struggling even before getting an IBD diagnosis, and
the stress could trigger onset of IBD, as has been
previously suggested,” though it remains to be
robustly established how much perceived stress af-
fects symptoms of IBD and bowel inflammation
measured objectively.'>?

We also observed increased risk of new-onset anxiety
and depression at least ten years after IBD diagnosis
both for severe and for more moderate expressions of
anxiety and depression. The risk was particularly high in
the first year after diagnosis, which is in line with
findings from a Swedish population-based study.” The
high diagnostic frequency of psychiatric comorbidity

IBD (n = 17,817) Crohn'’s disease (n = 5378) Ulcerative colitis (n = 12,439)
Events Person-years [IR/1000 PY HR (95% Cl) Events Person-years IR/1000 PY HR (95% Cl) Events Person-years IR/1000 PY HR (95% Cl)
Anxiety
References 1062 931,400 1.14 1 (ref) 344 284,800 121 1 (ref) 718 646,600 111 1 (ref)
IBD 247 171,100 1.44 13 (1.1-1.5) 93 51,100 1.82 1.5 (1.2-1.9) 154 120,000 1.28 1.2 (1.0-1.4)
Depression
References 2119 925,100 2.29 1 (ref) 672 282,800 238 1 (ref) 1447 642,400 2.25 1 (ref)
IBD 577 169,200 341 15 (14-17) 202 50,400 4.01 17 (1.5-2.0) 375 118,800 3.16 1.4 (13-1.6)
Bipolar disorder
References 198 934,500 0.21 1 (ref) 64 285,900 0.22 1 (ref) 134 648,600 0.21 1 (ref)
IBD 46 171,100 0.27 12 (0.9-1.7) 23 51,400 0.45 1.9 (1.2-31) 23 120,500 0.19 0.9 (0.6-1.4)
Use of antidepressants
References 14,719 850,800 17.30 1 (ref) 4412 260,200 16.95 1 (ref) 10,307 590,500 17.45 1 (ref)
IBD 3565 150,800 23.65 14 (13-1.4) 1160 44,300 26.16 1.6 (1.5-1.7) 2405 106,400 22.60 13 (1.3-14)
IBD, Inflammatory bowel disease; IR, Incidence rate; PY, Person years; HR, Hazard ration; Cl, Confidence interval.
Table 3: Frequency and risk of having anxiety, depression or bipolar disorders or receiving antidepressants in the ten years following IBD diagnosis or cohort entry in individuals
who had not had psychiatric disorders or received antidepressants in the 5 years prior.
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around the time of IBD-diagnosis indicates a particu-
larly high strain from the bowel-symptoms and from
dealing with being diagnosed with a chronic illness. It
could also point to an early window of opportunity for
managing the psychiatric comorbidities while poten-
tially also improving the course of IBD, since psychiatric
comorbidity has been suggested to increase risk of
active IBD."

Depression was more frequent than anxiety in both
the IBD and the reference population. The connection
between IBD and depression has been partly explained
by several mechanisms, including impaired vagal nerve
signalling, changes in brain morphology, nitric oxide
overproduction in the brain, and circulating pro-
inflammatory cytokines in the periphery and in the
brain."” However, it is important to note that anxiety is
predominantly treated in general practice and specialist
private practice, which means that it is much more
frequent than what is reflected in data on hospital
contacts.

The use of antidepressants in the Danish population
rose during the study period and peeked around the year
2010, since when it slightly decreased,” which we took
into account in our study design by time-dependent
matching. Throughout the study period, patients with
IBD had a higher use of antidepressants than in-
dividuals from the general population, particularly
around the time of and in the first years after IBD
diagnosis. While antidepressants are used for multiple
conditions such as stress, PTSD, and chronic pain, the
vast majority of prescriptions are given for depression.
In the Danish National Prescription Registry, 78% of
prescriptions for antidepressants that contained in-
dications were given for depression and 11% for anxiety.
It is thus appropriate to view the increased use of anti-
depressants in the IBD population as a measure of a
broader spectrum of anxiety and depression disease that
is possibly more indicative of mental health struggles
than hospital contacts alone, as the hospital contacts
represent only patients with severe anxiety and
depression.

In the stratified analyses, the youngest age group
(18-39 years) had increased risk of a hospital contact
for depression and of antidepressant use, but their risk
was lower than that of the older age groups both before
and after IBD diagnosis. The differences were statisti-
cally significant despite similar background fre-
quencies of depression in the groups and despite
higher background frequencies of antidepressant use
in the older groups compared with the group aged
18-39. This could reflect a particular vulnerability in
older patients with IBD as a result of a longer delay in
diagnosis, which could lead to worse mental health, or
it could be because of environmental factors that likely
have a stronger influence on IBD development in the
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Fig. 2: Risk of a hospital contact for depression and anxiety, and risk of having a dispensed
prescription for antidepressants in patients with IBD, CD, and UC compared with the
reference population in the years after IBD diagnosis/index date. HR, Hazard Ratio; Cl,
Confidence interval; IBD, Inflammatory bowel disease; CD, Crohn's disease; UC, Ulcerative co-
litis. Symbols represent the estimate for each outcome and vertical lines represent the confi-
dence interval. Bipolar disorder not represented because of too few cases.

older relative to genetics that are probably more
important for IBD development in the young.

Patients with CD and UC differed slightly in our
analyses. Patients with CD had slightly higher increased
risk of a hospital contact for depression and for having a
prescription for antidepressants both in the years before
and in the years following IBD diagnosis. This is in line
with previous studies suggesting that patients with CD
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are more vulnerable to psychiatric comorbidity than
patients with UC.'**

We found no differences in relative risk between
males and females, which is consistent with a 2019
study from South Korea.” The rates of all outcomes
were higher in both females with IBD and those from
the background population, reflecting higher absolute
rates of anxiety, depression, and bipolar disorder in
females.

Bipolar disorder was not associated with IBD, except
for patients with CD who had an increased risk of
having a hospital contact for bipolar disorder in the
years following IBD diagnosis. This could be an inci-
dental finding, or it may be an effect of steroids given
for CD that can lead to hypomania. The possible impact
of steroid use on the association of IBD with anxiety,
depression, and bipolar disorder merits further investi-
gation, as steroids are well known to cause psychiatric
adverse effects.”

A major strength of this work lies in the National
Danish Registers, which contain complete information
on all included individuals. We were able to include a
large sample of patients with IBD that was unselected
and represented all IBD patients in Denmark during the
study period, and by using time-dependent matching,
we were able to account for period effects. The cohort is
thus representative for Denmark, and we believe that it
is generalizable to other populations as well. We used
well-validated criteria for identifying patients with IBD
ensuring a high validity (PPV 95%).”” We ensured pre-
cision in time of diagnosis by restricting the population
to individuals who lived in Denmark in the five years
before IBD diagnosis and who had the two IBD contacts
as their first registrations for IBD. While the patient
registers contain information from in- and out-patient
hospital contacts and thus capture those with severe
psychiatric disease, the prescription register contains
information on all those treated not only in hospital
settings but also in General practice and specialist pri-
vate practice. We used both hospital contacts for anxiety,
depression, and bipolar disorder as well as dispensed
prescriptions for antidepressants as outcomes, which
allowed us to capture a large spectrum of outcome
severity. Uniquely, we were able to follow the cohort
longitudinally both back in time and year by year after
IBD diagnosis, rather than focusing on just one time-
point either before or after IBD diagnosis. This enabled
us to assess the longitudinal burden of psychiatric co-
morbidity in patients with IBD.

This study also carries potential limitations. While
our national registers contain large amounts of infor-
mation, we cannot obtain granular data on disease ac-
tivity, which would have been useful to include in the
analyses. Antidepressants are used for several in-
dications, but as mentioned above, 89% of prescriptions
were indicated for depression or anxiety, and less than
2% of prescriptions were for pain. Misclassification of

outcomes cannot be completely ruled out, but as there is
an ongoing data validation process in the Danish reg-
isters,' this is likely a minor issue. Patients with IBD
could be more frequently diagnosed with psychiatric
diseases as an effect of more often being seen by a
doctor resulting in surveillance bias. One way to try to
account for surveillance bias is to adjust for number of
hospital contacts. In this study, however, we compared
the risk of psychiatric diseases in patients with IBD to
that of individuals from the background population.
Adjustment for hospital contacts would have resulted in
a comparison between patients with IBD and patients
with other chronic diseases. Still, surveillance bias is
unlikely to be the only explanation for the continually
increased risk of anxiety and depression in patients with
IBD. The mean age of diagnosis for patients with IBD in
this study was relatively high (45.9 years), in part
because we excluded all those diagnosed before age 18,
yet it matches another recent study which found that age
of onset for UC has increased in Denmark.” We did not
adjust for other comorbidities, as our goal was to
investigate the increased burden of the outcomes over
time in patients with IBD compared with the general
population. It would be interesting for future in-
vestigations to adjust for comorbidities, for instance
using the Charlson comorbidity index, to attempt to
deduct how much of the co-occurrence that can be
directly attributed to IBD.

In conclusion, our nationwide population-based
study with access to both pre- and post-diagnostic data
from both hospitals, out-patient clinics, and pharmacies,
showed a clinically significant burden of anxiety and
depression in patients with IBD continually from at least
five years before diagnosis to at least ten years following
IBD diagnosis. The risk of depression was particularly
high around the time of diagnosis and was highest in
those diagnosed with IBD after the age of 40. These
results demonstrate that patients with IBD are vulner-
able to mental health struggles and could benefit from
comprehensive care that include evaluation and man-
agement of psychiatric comorbidity, with special atten-
tion at the time of IBD diagnosis. Future research
should focus on understanding the mechanisms un-
derlying the co-occurrence of the diseases and on
improving the detection and management of concurrent
anxiety and depression.
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