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The Relationship Between Symptoms of Depression and Anxiety
and Disease Activity in IBD Over Time

Ruth Ann Marrie, MD, PhD,*"* Lesley A. Graff, PhD,** John D. Fisk, PhD," Scott B. Patten, MD, PhD,' and
Charles N. Bernstein, MD,**; the CIHR Team in Defining the Burden and Mitigating the Impact of Psychiatric
Comorbidity in Immuno-inflammatory Disease

Brackground: We aimed to examine associations between elevated symptoms of depression and anxiety and disease activity in inflammatory
bowel disease (IBD). Previous findings have been inconsistent and have not accounted for variability in the courses of these conditions over time.

Methods: We followed 247 participants with IBD (153 Crohn’s disease [CD], 94 ulcerative colitis [UC]) for 3 years. Annually, participants under-
went an abdominal examination, reported therapies used for IBD, and completed the Hospital Anxiety and Depression Scale (HADS) question-
naire. We evaluated associations of elevated symptoms (scores >11) of anxiety (HADS-A) and depression (HADS-D) with the presence of active
IBD as measured using the Powell Tuck Index for UC and the Harvey-Bradshaw Disease Activity Index for CD. We employed logistic regression
with generalized estimating equations, simultaneously estimating between-person and within-person effects.

Results: Of 247 participants, 15 (6.1%) had elevated symptoms of depression (HADS-D >11) at enrollment, 41 (16.6%) had elevated symptoms
of anxiety (HADS-A 211), and 101 (40.9%) had active IBD. On average, individuals with elevated symptoms of depression (odds ratio [OR], 6.27;
95% CI, 1.39-28.2) and anxiety (OR, 2.17; 95% CI, 1.01-4.66) had increased odds of active IBD. Within individuals, elevations in symptoms of
depression over time were associated with increased odds of active IBD (OR, 2.70; 95% CI, 1.15-6.34), but elevated symptoms of anxiety were
not. After adjustment for covariates (including disease activity), elevated symptoms of depression were also associated with increased odds of
biologic therapy use (OR, 2.02; 95% CI, 1.02-4.00).

Conclusion: Symptoms of depression and anxiety are associated with disease activity in IBD over time. Reducing these symptoms should be

incorporated into the management of IBD.
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INTRODUCTION

Persons with inflammatory bowel disease (IBD) have an
increased risk of comorbid depression and anxiety." 2 Under-
recognized or undertreated mental health problems in IBD
patients may lead to increased disability, poorer medication
adherence, and increased health care utilization and costs.?
However, findings regarding the effect of psychiatric comor-
bidity on disease outcomes in IBD have been inconsistent. Two
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recent studies reported that adverse IBD outcomes and high
health care utilization were associated with diagnosed psychi-
atric disorders.** Both were conducted in tertiary care centers,
and neither reported on symptom severity of the psychiatric
disorder. Importantly, psychiatric disorders such as depression
or anxiety may remit and relapse, just as with IBD. Thus, a past
psychiatric diagnosis does not equate to having current active
symptoms. A systematic review of 11 studies assessing the level
of depressive symptoms and disease course in IBD found that
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5 studies reported an association—but only in persons with
Crohn’s disease (CD).> This association was not apparent in
participants whose IBD was in remission at baseline. Thus, it is
unclear how differences in the severity of depressive symptoms
between people influence outcomes in IBD. Moreover, studies
have not yet assessed elevated symptoms of anxiety, which are
also common in IBD and are frequently comorbid with ele-
vated depressive symptoms. Nor have they evaluated whether
changes in the symptoms of depression or anxiety within an in-
dividual over time influence disease activity. This is particularly
important for determining the potential benefits of effective
identification and treatment of depression and anxiety in IBD.

We aimed to examine associations between disease ac-
tivity in IBD and elevated symptoms of depression and anxiety.
We hypothesized that within-person fluctuations in symptoms
of depression or anxiety over time would be associated with
changes in disease activity. The novelty of our study is that we
explored the impact of active depression and anxiety symptoms
on IBD symptoms over time in persons who did not have these
mental health symptoms at baseline (“within” analysis), in ad-
dition to comparing outcomes of persons with IBD with de-
pression and anxiety symptoms with those who did not have
these symptoms (“between” analysis).

METHODS

Participants

As detailed elsewhere, we conducted this longitudinal co-
hort study in Manitoba, Canada.® As part of a larger study,
we recruited participants with IBD (Crohn’s disease or ulcer-
ative colitis [UC]) through academic and community-based
gastroenterology clinics and a provincial research registry be-
tween November 2014 and July 2016. We confirmed diagnoses
of IBD by medical records review or with the treating gastro-
enterologist. All participants were 18 years or older, provided
written informed consent, and had sufficient knowledge of the
English language to complete written questionnaires and a
structured clinical interview. We obtained ethics approval from
the University of Manitoba Health Research Ethics Board.

Participants completed an enrollment visit followed by
3 follow-up visits at yearly intervals. At each visit participants
completed validated self-report measures and underwent clin-
ical assessments.

Measures

Psychiatric morbidity

We used the Hospital Anxiety and Depression Scale
(HADS) to assess the severity of current symptoms of anxiety
(HADS-A) and depression (HADS-D). The HADS includes 14
items, 7 for anxiety and 7 for depression; total scores on each
subscale range from 0 to 21.” The HADS has been validated
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in IBD.® Based on their high specificity in IBD® and the rec-
ommendation as indicating severe symptoms in medically ill
populations, we used the cut point of >11 to identify elevated
symptoms of depression and anxiety.”

Inflammatory bowel disease

We classified disease phenotype and progression using the
Montreal Classification.” We recorded current use of immune
therapies (ITs) including thiopurines, methotrexate, TNF-
alpha antagonists, ustekinumab, vedoliuzmab, and cortico-
steroids; we also recorded use of 5-aminosalicylates (5-ASA).
These were categorized as “any IT” or “no IT” at each visit.
We assessed symptomatic disease activity using the Powell Tuck
Index for UC and the Harvey-Bradshaw Disease Activity Index
for CD.!* " Both indices were recorded by trained personnel; a
score of 25 on each index indicates active disease. This served
as our primary outcome.

Covariates

Participants reported their gender (male or female), date
of birth, race/ethnicity (using Statistics Canada categories),
level of education, smoking status, and comorbid conditions.
Based on the distribution of responses, we categorized race as
white or nonwhite. Highest level of education was categorized
as high school or below, or more than high school. Annual
household income was categorized as <$50,000/year, >$50,000,
or declined to answer. We classified current smoking status as
yes or no. Participants also reported comorbid chronic health
conditions diagnosed by a physician including hypertension,
hyperlipidemia, heart disease, peripheral vascular disease,
chronic lung disease, diabetes, migraine, autoimmune thyroid
disease, systematic lupus erythematosus, cancer (breast, lung,
colorectal, skin, other), arthritis, osteoporosis, fibromyalgia,
renal disease, peptic ulcer disease, liver disease, irritable bowel
syndrome (IBS), and seizure disorders. With the exception of
psychiatric comorbidities, these were summarized as a count,
categorized as 0, 1 or 22.

Analyses

We summarized the characteristics of the study popu-
lation using mean (standard deviation), median (interquar-
tile range [IQR]), and frequency (percentage). Missing data
were not imputed. Univariate analyses used Student ¢ tests,
Wilcoxon and Kruskal-Wallis tests, and y? tests, as appropriate.
To determine the effect of clinically meaningful elevated symp-
toms of depression and anxiety (ie, HADS-D or HADS-A >11)
on disease activity, we used a logistic model with generalized
estimating equations with an exchangeable correlation ma-
trix to account for dependence of repeated measures within
individuals. These models produce population averages of
within-person and between-person effects but can be param-
eterized to separate these effects using separate variables'?; thus



Inflamm Bowel Dis  Volume 27, Number 8, August 2021

Relationship Between Depression and Anxiety and Disease Activity in IBD

we included 4 variables for depression and anxiety, including
HADS-D_within, HADS-D_between, HADS-A_within, and
HADS-A_between. Thus the HADS-D_within variable would
indicate the effect on disease activity of a change from no el-
evation in symptoms of depression to elevated symptoms of
depression within an individual from one visit to another. The
HADS-D_between variable would indicate the effect on disease
activity of an individual having elevated symptoms of depres-
sion compared with an individual who did not have elevated
symptoms of depression. The HADS-A variables were analo-
gous to those for depression. We included gender, age (as the
time scale), race, education, income, smoking status, age at IBD
onset, and number of comorbidities as covariates, updating
the status of each covariate as reported or measured at each
visit. Based on our postulated causal pathway (Fig. 1), we did
not include use of immune therapy as a covariate. Expecting
that symptoms of depression and anxiety would be associated
with increased disease activity, we also used a logistic model to
test whether these symptoms were associated with use of bi-
ologic therapy. The logistic model was the same as previously
described. We tested for effect modification by type of IBD in
these models by including interaction terms between type and
each of the HADS variables. We report effect measures as odds
ratios (OR; 95% confidence intervals [CI]).

Complementary Analyses

To address the possible contribution of mood-related in-
creases in functional symptoms among participants with self-
reported comorbid IBS, we repeated the analyses for disease
activity and biologic use, excluding individuals who may have
had comorbid IBS. Given that tumor necrosis factor (TNF)-
alpha may be associated with depression, we repeated our ana-
lyses for use of biologic therapy, excluding individuals using
non-TNF biologics."

Statistical analyses were conducted using SAS V9.4 (SAS
Institute Inc., Cary, NC).

Depression Symptoms \

RESULTS

We enrolled 247 persons with IBD, of whom 216 (87.4%)
completed all 4 study visits. A further 7 participants died before
study completion; thus 24 participants were lost to follow-up.
The median (IQR) follow-up period was 2.99 (2.95-3.05) years.
Two thirds of participants had Crohn’s disease, and two thirds
were women. Most participants had more than a high school
education and an annual household income of $50,000 or more
per annum. At baseline, persons with Crohn’s disease were
more likely to have active disease and use biological therapy
than persons with ulcerative colitis. They tended to have more
physical comorbidities and a higher baseline HADS score for
depression (Table 1). Overall, use of corticosteroids was low.

At the population-level, the percentage of participants
with clinically meaningful elevations in symptoms of depres-
sion or anxiety fluctuated only slightly across visits (Fig. 2).
Over the study period, 30 (12.2%) of participants experienced a
change in the presence or absence of depression symptoms, and
55 (22.4%) experienced a change in the presence or absence of
anxiety symptoms. Elevated symptoms of anxiety were more
common than elevated symptoms of depression. At enroll-
ment, participants with elevated symptoms of depression did
not differ with respect to demographic or clinical characteristics
from participants without elevated symptoms (Supplemental
Table 1). Compared with participants without elevated symp-
toms of anxiety, those with elevated symptoms were more likely
to smoke and tended to be more likely to have irritable bowel
syndrome.

Over one third of participants had active disease at
each visit, and about one third used biologic therapy at each
visit. On average, compared with participants with inactive di-
sease, those with active disease had lower annual incomes, were
more likely to have Crohn’s disease, were more likely to use
biologic therapy, were more likely to have 2 or more physical
comorbidities, and were more likely to have elevated symptoms
of depression and anxiety (Table 2).

Disease activity —— > Immune therapy

Anxiety Symptoms \

ge Age of IBD onset Gender

Education

Smoking  Comorbidities

FIGURE 1. Directed acyclic graph of the hypothesized association between symptoms of depression and anxiety and inflammatory bowel disease

activity.
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TABLE 1. Characteristics of Study Participants

Variable Total IBD N = 247 CDN=153 UCN=9%4
Age (yrs), mean (SD) 47.4 (14.8) 48.2 (14.5) 46.2 (15.3)
Women, n (%) 156 (63.2) 102 (66.7) 54 (57.5)
White, n (%) 210 (85.0) 132 (86.8) 78 (83.0)
>High school education, n (%) 171 (69.2) 109 (71.2) 62 (66.0)
Annual Income, n (%)

<$50,000 58 (23.5) 44 (28.8) 14 (14.9)

2$50,000 171 (69.2) 101 (66.0) 70 (74.5)

Declined 18 (7.3) 8(5.2) 10 (10.6)
Immune therapy, n (%)

Any 185 (74.9) 116 (75.8) 69 (73.4)

Biologic 80 (32.4) 70 (45.8) 10 (10.6)

Oral corticosteroid 9 (3.6) 5(3.3) 4(4.3)
Disease duration (yrs), mean (SD) 20.8 (12.4) 22.5(12.1) 18.2 (12.4)
Age of IBD onset (yrs), n (%)

<17 32(13.0) 20 (13.1) 12(12.8)

17-40 164 (66.4) 103 (67.3) 61 (64.9)

>4() 51 (20.6) 30 (19.6) 21(22.3)
Montreal Classification UC, n (%)

El 14 (15.1)

E2 38 (40.9)

E3 41 (44.1)
Montreal Classification CD, n (%)
Localization

L1 66 (43.1)

L2 22 (13.7)

L3 67 (43.1)

L4 0(0)
Behaviour

Bl 65 (42.8)

B2 53(34.9)

B3 34 (22.4)
Active disease , n (%) 101 (41.7) 75 (50.3) 26 (28.0)
IBS, n (%) 62 (25.1) 44 (28.8) 18 (19.2)
HADS-D > 11 15 (6.1) 11(7.2) 5(5.32)
HADS-A® >11 41 (16.6) 27 (17.8) 14 (14.9)
HADS-D, mean (SD) 4.0 (3.7) 4.3(3.8) 3.4(3.5)
HADS-A®, mean (SD) 6.3(4.1) 6.6 (4.1) 6.0 (4.2)
Current smoker, n (%) 42 (16.6) 29 (18.9) 13 (13.8)
Physical comorbidity, n (%)

0 81(32.8) 43 (28.1) 38 (40.4)

1 58 (23.5) 36 (23.5) 22 (23.4)

>2 108 (43.7) 74 (48.4) 34 (36.2)

5 missing; *1 missing

Disease Activity

In unadjusted analyses on average at any given point
in time, elevated symptoms of depression (OR, 8.41; 95%
CI, 1.19-36.9) or anxiety (OR, 2.45; 95% CI, 1.16-5.18) were
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associated with increased odds of active disease (Table 3).
Within persons, elevated symptoms of depression over time
were associated with over two-fold increased odds of active
disease (2.45; 95% CI, 1.17, -5.16; Table 3). However, similar
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FIGURE 2. Percentage of participants with clinically meaningful symptoms of depression or anxiety and inflammatory bowel disease activity by

study visit.

changes in symptoms of anxiety were not associated with the
odds of active disease (OR, 0.90; 95% CI, 0.51-1.57). After ad-
justment for age, age at IBD onset, gender, education, smoking
status, and number of physical comorbidities, the findings were
only slightly attenuated. We did not observe any interactions
between type of IBD and elevated symptoms of depression or
anxiety on disease activity. When we repeated the analysis after
excluding those 25% of participants with IBS, our findings were
similar; as expected, the confidence intervals were broader, and
the within-person effect of depression was no longer statisti-
cally significant (Supplemental Table 2).

Biologic Therapy Use

In unadjusted analyses on average at any given point in
time, elevated symptoms of depression or anxiety were not
associated with the odds of using biologic therapy (Table 4).
However within-persons, elevation in symptoms of depres-
sion over time was associated with 1.88-fold increased odds
of using biologic therapy (OR, 1.88; 95% CI, 1.13-3.13).
Changes in symptoms of anxiety over time were not asso-
ciated with use of biologic therapy. After adjustment for
age, age at IBD onset, gender, education, smoking status,
and number of physical comorbidities, the point estimate
for the association of within-person changes in depression
symptoms with biologic therapy use was unchanged, but the

confidence intervals were slightly broader and the association
became nonsignificant (OR, 1.86; 95% CI, 0.98-3.54). After
further adjustment for disease activity, the point estimate in-
creased slightly (OR, 2.02; 95% CI, 1.02-4.00). We observed
an interaction between IBD type and between-person dif-
ferences in depression symptoms. Among participants with
CD on average, elevated symptoms of depression were not
associated with increased odds of using biologic therapy. In
contrast, among participants with UC, elevated symptoms
of depression were associated with increased odds of using
biologic therapy.

When we repeated the analysis after excluding the
25% of participants with IBS, our findings were consistent
with those of the primary analysis (Supplemental Table 3).
Specifically, within-persons, elevation in symptoms of depres-
sion over time was associated with increased odds of using
biologic therapy—whether we adjusted for disease activity
(OR, 2.72; 95% CI, 1.14-6.50) or not (OR, 2.72; 95% CI,
1.14-6.50). At enrollment, only 1 participant was using a non-
TNF biologic therapy, but this reached 15 participants by the
final visit. When we repeated the analysis excluding partici-
pants who used a non-TNF biologic therapy, within-persons
elevation in symptoms of depression over time was associated
with increased odds of using TNF therapy (OR, 2.36; 95% CI,
1.33-4.20).
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TABLE 2. Participant Characteristics Stratified According to the Presence or Absence of Disease Activity

Characteristic Inactive N = 141 Active N =101 P
Age (years), mean (SD) 46.4 (15.4) 49.0 (14.0) 0.17
Women, n (%) 87 (61.7) 66 (65.4) 0.56
White, n (%) 122 (87.1) 84 (83.2) 0.39
>High school education, n (%) 100 (70.9) 70 (69.3) 0.79
Annual Income, n (%) 0.006

<$50,000 22 (15.6) 33(32.7)

>$50,000 106 (75.2) 63 (62.4)

Declined 13(9.2) 5(4.9)
IBD Subtype, n (%)

Crohn’s disease 74 (52.5) 75 (74.3) <0.001

Ulcerative colitis 67 (47.5) 26 (25.7)
Immune therapy, n (%)

Any 106 (75.2) 76 (75.3) 0.99

Biologic 36 (25.5) 41 (40.6) 0.013

Oral corticosteroid 3(2.1) 6(5.9) 0.17
Irritable bowel syndrome, n (%) 27(19.2) 34 (33.7) 0.01
HADS-D > 11 4(2.8) 12 (11.9) 0.005
HADS-A > 11 16 (11.4) 24 (24.0) 0.009
HADS-D, mean (SD) 29(@3.1) 5.3(3.9) <0.001
HADS-A, mean (SD) 5.6 (3.9) 7.4(4.2) <0.001
Current smoker, n (%) 18 (12.8) 24 (23.8) 0.026
Physical comorbidity, n (%) 0.017

0 55(39.0) 23 (22.8)

1 33(23.4) 24 (23.8)

>2 53(37.6) 54 (53.5)

TABLE 3. Association of Within-individual and Between-individual Effects of Anxiety and Depression With Disease

Activity
Depression Anxiety
Between-effect OR (95% CI) Within-effect OR (95% CI) Between-effect OR (95% CI) Within-effect OR (95% CI)
Unadjusted 8.41 (1.91-36.9) 2.45(1.17-5.16) 2.45(1.16-5.18) 0.90 (0.51-1.57)
Adjusted® 6.27 (1.39-28.2) 2.70 (1.15-6.34) 2.17 (1.01-4.66) 1.03 (0.56-1.89)

For depression, the within-effect indicates the effect on disease activity of a change from no elevation in symptoms of depression to elevated symptoms of depression within an in-
dividual from one visit to another. The between-effect indicates the effect on disease activity of an individual having elevated symptoms of depression compared with an individual
who did not have elevated symptoms of depression. The anxiety variables are analogous to those for depression. *Adjusted for age, age at IBD onset, gender, education, current

smoking status, and number of physical comorbidities.

DISCUSSION
In this longitudinal cohort study, we tested the associ-
ation between elevated symptoms of depression and anxiety
and disease activity in IBD. Elevated symptoms of depres-
sion affected nearly 1 in 17 participants at any assessment
time, whereas elevated symptoms of anxiety affected 1 in 5 to
6, regardless of the subtype of IBD. We found that elevated
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symptoms of depression and anxiety were much more common
among persons with active disease than those with inactive di-
sease. On average, participants with elevated depression symp-
toms were six-fold more likely to have active disease than
participants without elevated symptoms, but elevated anxiety
symptoms were only two-fold as likely to be associated with ac-
tive disease. Strikingly, within-person fluctuations of depressive
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TABLE 4. Association of Within-individual and Between-individual Effects of Anxiety and Depression With Use of

Biologic Therapy

Depression

Anxiety

Between-effect OR (95% CI)

Within-effect OR (95% CI)

Between-effect OR (95% CI) Within-effect OR (95% CI)

Unadjusted 0.78 (0.18-3.46) 1.88 (1.13-3.13)
Adjusted® 0.58 (0.089-3.80) 1.86 (0.98-3.54)
CD 0.26 (0.04-2.04)
ucC 49.9 (4.30-580.7)
Adjusted*® 0.76 (0.11-5.24) 2.02 (1.02-4.00)
CD 0.37 (0.044-3.18)
ucC 71.0 (6.65-757.9)

1.79 (0.75-4.27)
1.66 (0.66-4.16)

0.96 (0.77-1.20)
0.95 (0.72-1.25)

1.83 (0.67-4.97) 0.98 (0.74-1.30)

For depression, the within-effect indicates the effect on disease activity of a change from no elevation in symptoms of depression to elevated symptoms of depression within an in-
dividual from one visit to another. The between-effect indicates the effect on disease activity of an individual having elevated symptoms of depression compared with an individual
who did not have elevated symptoms of depression. The anxiety variables are analogous to those for depression. *Adjusted for age, age at IBD onset, gender, education, current

smoking status, number of physical comorbidities. *"Adjusted for disease activity

symptoms were also strongly associated with increased odds of
disease activity and of using biologic therapy.

In a systematic review, earlier studies (generally with fol-
low-up periods of 1-2 years) were found to report variable as-
sociations between depressive symptoms and disease activity or
course in IBD.> Among 3 prospective studies in ulcerative co-
litis, depressive symptoms were not associated with disease re-
lapse. Among 4 prospective studies in Crohn’s disease, 3 found
that elevated depressive symptoms at enrollment were associ-
ated with active disease, measured using the Crohn’s Disease
Activity Index. Four additional studies enrolled participants
with ulcerative colitis and Crohn’s disease, with mixed results.
Overall, only 3 studies measured symptoms of depression and
anxiety,'*'® all using the same instrument (HADS) that we
used. In the smallest of these studies, which enrolled 75 persons
with UC who were in remission, depression was not associated
with time to relapse over 1 year.!® Among 468 participants with
Crohn’s disease from Switzerland followed for 18 months, anx-
iety was associated with increased 1.32-fold odds of disease ex-
acerbation after accounting for perceived stress.'* In a separate
model, depression was associated with 1.78-fold increased odds
of disease exacerbation. In another Swiss study involving 2870
participants with IBD, elevated symptoms of depression pre-
dicted symptomatic relapse as measured by the Crohn’s Disease
Activity Index for Crohn’s disease and the Modified Truelove
and Witts Activity Index for ulcerative colitis.'® Elevated symp-
toms of anxiety also predicted relapse in Crohn’s disease.!® In
an online study from the United States, depression symptoms
as measured by the Patient Health Questionnaire-5 at baseline
were associated with an increased risk for symptomatic flare,
hospitalizations, and surgeries at 22 months in persons with
CD."”

We did not assess active inflammation using a biomarker;
therefore, it is uncertain whether active disease reflected ac-
tive symptoms and inflammation or simply active symptoms.

There is a moderate association between active inflammation
and active symptoms in ulcerative colitis, but this association
is weak in Crohn’s disease.' Persons with active disease were
more likely to have self-reported IBS (33% vs 19%), which may
be associated with gastrointestinal symptoms in the absence of
inflammation. However, when we excluded persons with IBS,
an increase in depression symptoms within-persons remained
associated, with a two-fold to three-fold increased odds of ac-
tive disease.

Symptoms in Crohn’s disease can also be associated with
noninflammatory strictures or postoperative adhesions or bac-
terial overgrowth. Yet even if active disease in our study only
reflected active symptoms, the strong association with elevated
depression symptoms is important because symptoms drive
health care utilization and negatively impact quality of life."’
Some of our findings suggest that depressive symptoms were
indeed associated with active inflammation. Specifically within-
persons, the development of elevated depressive symptoms
was associated with two-fold increased odds of using biologic
therapy, which presumably would have been prescribed for at
least moderately active inflammation.

Previous research from Manitoba has shown that high
perceived stress was the only significant predictor of a flare of
symptoms over the 3 months after a baseline assessment.'s
This association between high perceived stress and active
symptoms was bidirectional.”! Hence in this current study, it is
also possible that high disease activity was enhancing depres-
sion symptoms in those with a tendency to develop depression
symptoms.

Strengths of this study include the longitudinal design,
inclusion of participants from community and tertiary care
centers, high retention rate, use of validated measures with
IBD-confirmed cut points for assessing symptoms of depres-
sion and anxiety, and consideration of between-person and
within-person associations between psychiatric symptoms
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and disease activity. We also accounted for potentially im-
portant confounders including sociodemographic char-
acteristics, health behaviors, and physical comorbidities.
Limitations should also be noted. As described previously,
we did not capture a biomarker of active inflammation; there-
fore, it is uncertain if the active disease reflected active symp-
toms and active inflammation or simply active symptoms.
Limited data suggest that antidepressants may influence di-
sease activity.?? We did not capture use of psychotropic ther-
apies for depression and anxiety; however, these therapies
lie in the causal pathway between symptoms of depression
and anxiety and disease activity, and their inclusion in the
regression models would have led to overadjustment bias.”
We examined the association between changes in depression
and anxiety symptoms and disease activity in a prevalent co-
hort. Future work should examine these relationships in an
incident cohort, including whether the influence of depres-
sion and anxiety symptoms at time of IBD onset or diag-
nosis on disease activity differs from the influence of these
symptoms developing later in the disease course. Finally, we
may not have measured all relevant confounders; however in
the within-person analysis, each participant effectively acts
as their own control, accounting for fixed, measured, and un-
measured characteristics of that person.

Debate persists as to the value of universal screening for
depression in chronic disease populations, » but enhanced
case finding, using either formal or informal approaches, is
likely to be valuable. In a Spanish study, only 25% of patients
with heart disease, diabetes, or stroke reported that their phys-
icians ever asked them about their mental health.?® Similarly,
we have found that depression and anxiety disorders are
underdiagnosed in IBD.?” Our findings and those of other re-
searchers indicate that elevated symptoms of depression and
anxiety have broad consequences for IBD, therefore reducing
symptoms of depression and anxiety should also be a goal
of IBD management. Although it has not been well studied
whether treating abnormal mental health in IBD will improve
the course of disease, these symptoms are modifiable. Smoking
is one of the few risk factors shown to be associated with a
worse course of Crohn’s disease in Western countries, and there
is uniform agreement that smoking cessation is an important
goal in Crohn’s disease management.”® Multiple simple mental
health assessment tools are highly sensitive and specific in the
IBD population.® Because screening is not helpful unless it is
coupled with effective symptom management, our findings also
highlight the need for integrated models of care in the man-
agement of IBD.” Prevention and early detection of depres-
sion could potentially reduce not only an individual patient’s
suffering but also health care utilization and associated costs.*

SUPPLEMENTARY DATA
Supplementary data is available at Inflammatory Bowel Dis-
eases online.
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