IBD LIVE

Influences and Impact of Anxiety and Depression in the Setting
of Inflammatory Bowel Disease

Seyedehsan Navabi, MD,* Venkata Subhash Gorrepati, MD, MPH," Sanjay Yadav, MD,*
Jaykrishna Chintanaboina, MD,* Sarah Maher, MD," Peter Demuth,” Benjamin Stern, MD," August Stuart, *
Andrew Tinsley, MD,* Kofi Clarke, MD,* Emmanuelle D. Williams, MD,* and Matthew D. Coates, MD, PHD*

Background: Individuals with inflammatory bowel disease (IBD) are at increased risk of developing anxiety or depression (A&D). Crohn’s
disease (CD) and ulcerative colitis (UC) with comorbid A&D are both more challenging to manage. IBD providers need to better understand the
causes and impact of A&D in order to improve care for IBD patients. We sought to identify clinical factors that influence development of A&D
and healthcare utilization in IBD.

Methods: This is a retrospective analysis using an IBD natural history registry from a single tertiary care referral center. Presence of A&D was
determined based upon responses to the Hospital Anxiety and Depression Scale. Demographic and clinical factors were abstracted to evaluate
for significant associations.

Results: Four hundred thirty-two IBD patients (132 UC, 256 CD, and 44 indeterminate colitis) were included in this study. One hundred
ninety-two (44.4%) had anxiety or depression or both, and most were female (59.4%, P < 0.05). History of surgery (P < 0.05), female gender
(P < 0.05), smoking (P < 0.05), and extra-intestinal manifestations (P < 0.01) were each independently predictive of A&D. Inflammatory bowel
disease patients with A&D more often underwent imaging studies (53.6% vs 36.7%, P < 0.05), visited the ED (30.7% vs 20.8%, P < 0.05), or were
hospitalized (31.7% vs 21.7%, P < 0.05). They were also more frequently prescribed corticosteroids (50.5% vs 36.7%, P < 0.01) and biologic med-
ications (62.5% vs 51.3%, P < 0.05). Finally, they were more likely to have had at least 1 “no-show” (29.2% vs 16.7%, P < 0.01) and had a higher
mean number of “no-shows” (0.69 +/- 0.1 vs 0.30 +/- 0.1, P < 0.01) over the study period.

Discussion: Anxiety and depression are common in the setting of IBD and are strongly associated with surgical history, disease complications
(including extra-intestinal manifestations), smoking, and female gender. Inflammatory bowel disease patients with A&D are also more likely to
require therapy and to utilize healthcare resources. This study refines our understanding of A&D development and its impact in IBD and provides

additional considerations for management in this setting.
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INTRODUCTION
Previous studies have demonstrated that individuals with
inflammatory bowel disease (IBD) are more likely to develop
a variety of psychiatric disorders, including anxiety and
depression (A&D), when compared with their age-matched
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counterparts.'? These disorders are as common as any other
psychiatric conditions in IBD, and many investigators have
found the prevalence of A&D in IBD to be twice or more of
that seen in the general population.> *° This association has
been recognized almost as long as ulcerative colitis (UC) and
Crohn’s disease (CD) have existed as recognized clinical enti-
ties.!? In spite of this, there remains significant uncertainty
regarding how these conditions affect one another.

Itis critical for providers to gain an improved understand-
ing of how IBD and A&D influence one another for several rea-
sons. Management of both UC and CD is more challenging in
the setting of A&D. Inflammatory bowel disease patients with
A&D are more likely to report problematic symptoms (even in
the absence of significant inflammation).'*!5 Development of
A&D in these patients may potentiate disease flares or compli-
cations'® and can reduce the likelihood of therapeutic success.!’
These populations also consistently demonstrate lower quality
of life scores.'* 2> Additionally, there is at least circumstan-
tial evidence suggesting that A&D may incur more significant
healthcare-related costs in the setting of IBD.??

As not all patients with IBD develop anxiety or depres-
sion, investigators have sought to determine how these conditions

2303

¥202 Iudy 61 uo 1sanb Aq 8006661/€0EZ/L L/¥Z/e191Me/jeulnolpql/wod dno-olwepese//:sdiy woly papeojumoq


mailto:mcoates@pennstatehealth.psu.edu?subject=
mailto:mcoates@pennstatehealth.psu.edu?subject=

Navabi et al

Inflamm Bowel Dis ® Volume 24, Number 1, November 2018

develop in this setting. A variety of clinical variables have been
implicated as risk factors for A&D in the setting of IBD, including
increased disease activity, disease complications, advanced age,
and female gender.>* But not all studies are in agreement about
the influence of these factors.'? In order to improve our ability
to care for IBD patients suffering with A&D, we need to have a
better understanding for the underlying drivers of these disorders
and their influence on resource utilization in this population.

The primary aim of this study was to perform a more
comprehensive analysis to identify the clinical factors asso-
ciated with A&D in IBD. Our secondary aims were to deter-
mine how A&D influence patient IBD symptom experience
and to evaluate how A&D impact healthcare utilization in this
population.

METHODS

Study Population

We performed a retrospective analysis using information
derived from consecutive patients consented to participate in the
Intestinal Diseases Natural History Database at Pennsylvania
State University Hershey Medical Center (PSHMC) between
January 1, 2015, and August 31, 2016. This database includes
clinical and research information related to the encounters of
IBD patients receiving clinical management at PSHMGC, a ter-
tiary care referral hospital with a dedicated IBD center that
cares for approximately 5000 patients with these disorders.
This study was performed with the oversight and permission
of the Pennsylvania State University College of Medicine
Institutional Review Board (IRB#’s PRAMSHY98-057 and
00000934).

Definitions and Data Abstraction

In order to be included in this study, patients had to have
an established diagnosis of CD, UC, or IBD colitis of indeter-
minate nature, based upon standard clinical criteria routinely
used to identify IBD as previously described.?® Presence of a
state of anxiety or depression or both was determined based
upon responses to the Hospital Anxiety and Depression Scale
(HADS)? completed at the time of the first clinical encounter
recorded within this study period, using a score of 8 or greater in
the anxiety or depression subscore in order to optimize sensitiv-
ity and specificity.?® Age, gender, IBD duration, IBD extent (eg,
organ involvement), disease complications (including abscess
and stricture development), extra-intestinal manifestations
(EIM), physician global assessment (PGA), endoscopic severity,
Harvey Bradshaw Index (total score and symptom subscores),
Simple Clinical Colitis Activity Index (SCCALI, total score and
symptom subscores), medication use (including antidepressant,
anxiolytic, corticosteroid, mesalamine, immunomodulator, and
biologic therapy), surgical history, laboratory values (sedimen-
tation rate, ESR), C-reactive protein (CRP), vitamin D, zinc,

vitamin B, ferritin, folate), opiate and tobacco use (active and
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former), and the number of emergency department (ED) visits,
clinic “no-shows,” hospitalizations, and imaging studies asso-
ciated with IBD during the study period were also abstracted
from the electronic medical record. Presence of “significant
inflammation” was defined as moderate to severe activity based
upon findings during endoscopic evaluation within 3 months of
the clinic visit (using a Mayo endoscopy subscore ranging from
0-3, with 0 as no disease and 3 as severe disease).

Statistics

Data was extracted and analyzed using SAS Version 9.4
(Cary, NC). Initially, demographic, clinical, and healthcare
utilization variables (eg, ED visits, hospitalizations, imag-
ing studies, clinic “no-shows”) were compared using univari-
ate analysis (eg, student 7 test, %? test or Fisher exact test, as
appropriate) between 2 distinct cohorts: 1) IBD patients with
A&D, and 2) IBD patients without A&D. A multivariate
logistic regression model was then performed incorporating
each significant variable to examine the odds of developing
A&D. A binary logistic regression was used with Fischer’s
scoring for optimization. These statistical approaches were
also used to evaluate for potential associations between A&D
and key demographic and clinical factors within the CD and
UC subcohorts. Multivariate analyses were also employed to
assess for predictors of anxiety and depression states in each
of these IBD subtypes in patients who had undergone endo-
scopic evaluation within 3 months of survey completion (see
below). The primary endpoint was presence of an A&D (as
defined below). Values listed represent means +/- standard
error of the mean (SEM) unless indicated otherwise. P values
less than 0.05 were considered to be statistically significant.
Of note, although individuals with indeterminate colitis were
included in the analyses associated with the total IBD cohort,
we did not perform subcohort analyses of indeterminate colitis
patients due to their limited sample size.

RESULTS

Prevalence and Predictors of Anxiety and
Depression in IBD

One hundred ninety-two of 432 IBD patients (44.4%)
were found to have significant anxiety or depression scores.
Most of these individuals (59.4%) were female (Table 1). One
hundred seventy individuals (39.4%) had symptoms that were
consistent with anxiety, while 108 patients (25.0%) were found
to have depression. Of note, 86 patients were found to have both
anxiety and depression. White blood cell count (WBC) and sed-
imentation rate (ESR) were slightly higher, and extra-intestinal
manifestations were more common in IBD patients with A&D
(42.7% vs 29.2%, P < 0.01). Vitamin B, , levels were also lower in
those with A&D (Table 1). Patients with A&D were also more
likely to have been administered anti-TNF therapy (62.5% vs
51.3%, P < 0.01) or steroids (50.5% vs 36.7%, P < 0.01) and to
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TABLE 1: Characteristics of The Entire IBD Cohort

Variable Cohort No AD AD P
Sample (% women) 432 (52.8%) 240 (47.5%) 192 (59.4%) <0.05
Age (yrs) 42.3+0.6 43.1+ 1.1 413+ 1.0 0.25
BMI 27.5%£0.6 27.8+0.8 27.2+09 0.90
Disease Type UC-132 85 47 <0.05*
CD-256 130 126 0.45%
Indet-44 25 19
Disease Duration (yrs) 12.6 £0.5 13.1£0.7 12.0£0.7 0.25
Significant Inflammation (No. colonoscopies) 95 (296) 49 (161) 46 (135) 0.50
History of EIM 152 70 82 <0.01
Harvey-Bradshaw Index 5.6£0.3 92%0.7 <0.0001
SCCAI 22%0.1 55+0.3 <0.0001
Laboratory Studies
Albumin (mg/dL) 44+0.1 44+0.1 43%0.1 0.18
WBC (K/dL) 84+0.2 7.5+0.3 87104 <0.05
ESR (mm/hr) 129+ 1.1 11.6 1.3 162+ 1.8 <0.05
CRP (mg/dL) 1.3£0.1 1.3£0.1 1.3£0.1 0.67
Vitamin D (mg/dL) 335%1.1 343114 326x1.4 0.14
Vitamin B12 (mg/dL) 491 +24.7 545 +35.1 437 £26.6 <0.05
Therapy (Since 1/15)
Corticosteroid 185 88 97 <0.01
Immunomodulator 133 76 57 0.67
Anti-TNF 243 123 120 <0.01
Mesalamine 162 91 71 0.84
Tobacco Use 54 19 35 <0.01
Opiate Use (Current) 82 32 50 <0.001
Healthcare Use (Since 1/15)
Emergency Room Visits 0.66 £ 0.1 0.44£0.1 0.95+0.2 <0.05
Hospital Admissions 0.47£0.1 0.36 £0.1 0.60 £ 0.1 <0.05
Imaging Studies 0.98 £0.1 0.77£0.1 1.23+0.2 <0.05
Surgeries 0.49+0.1 0.30 £ 0.1 0.69 £ 0.1 0.06

*compared with CD subcohort

have used tobacco (18.2% vs 7.8%, P < 0.01) or opiates (26.0 vs
13.2%, P < 0.001).

Employing a multivariate logistic regression analysis
involving patients with endoscopic evaluation of their IBD
within 3 months of the clinic visit (n = 283), history of prior
surgery (P < 0.05), female gender (P < 0.05), extra-intestinal
manifestations (P < 0.01), and tobacco use (P < 0.05) were each
independently predictive of A&D (Table 2).

We also evaluated the CD and UC subcohorts sepa-
rately. Presence of A&D was more common in CD when com-
pared with the UC population (49.2% vs 35.6% respectively;
P < 0.05). Demographic and clinical characteristics of each
subcohort are described in Supplementary Tables 1 and 2.
When we performed multivariate analyses to evaluate for pre-
dictors of A&D in CD and UC (Supplementary Tables 3 and

4), we found that presence of EIMs (P < 0.05) and tobacco
use (P < 0.05) were independently associated with CD, while
reduced disease duration (P < 0.05) was associated with UC. Of
note, CD patients with A&D were significantly more likely to
use immunomodulators (IMM) (P < 0.05), while UC patients
with A&D were significantly less likely to use IMM (P < 0.01).

We performed multivariate logistic regression analyses
evaluating for predictors of anxiety or depression in the sep-
arate IBD cohorts (Supplementary Tables 5 and 6). Presence
of EIMs (P < 0.05 and P < 0.001 for anxiety and depression,
respectively) and tobacco use (P < 0.05 each) were both inde-
pendently associated with anxiety and depression. Additionally,
history of surgery (P < 0.01) was independently associated with
anxiety in IBD, while corticosteroid use (P = 0.06) trended
toward an association with coincident depression.
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TABLE 2: Predictors of Anxiety and Depression in IBD

95% Confidence

Variable Odds Ratio Interval P
Significant 1.18 0.67-2.09 0.56

Inflammation
Age 1.00 0.98-1.01 0.59
Disease Duration 0.97 0.94-1.00 0.02
Female Gender 1.82 1.09-3.04 0.02
Mesalamine Use 1.38 0.76-2.52 0.29
Immunomodulator 1.11 0.63-1.94 0.72

Use
Anti-TNF Use 0.97 0.53-1.76 0.92
Corticosteroid Use 1.14 0.67-1.95 0.62
History of Surgery 2.10 1.16-3.79 0.01
History of EIM 2.15 1.19-2.84 0.01
History of Tobacco Use 1.90 1.07-3.38 0.03
History of Opiate Use 1.62 0.85-3.10 0.14

Two hundred eighty-three IBD patients who had undergone a colonoscopy within
3 months of completing the HADS questionnaire were included in this analysis.
“Significant inflammation” was defined as a Mayo endoscopy subscore of 2 or greater.

Anxiety, Depression, and Symptoms in IBD

Key reported symptoms were evaluated using responses
to individual questions in the Harvey-Bradshaw Index
(HBI) and Simple Clinical Colitis Activity Index (SCCAI).
Abdominal pain frequency (64.6% vs 30%, P < 0.0001) and
intensity (P < 0.0001) were both more severe in the setting of
A&D. Every other symptom evaluated was also significantly
more common in IBD patients with A&D, including fatigue
(88.5% vs 47.5%, P < 0.0001), excess gas (46.9% vs 18.3%,
P < 0.0001), fecal urgency (76.6% vs 52.9%, P < 0.01), blood
in the stool (39.1% vs 20.8%, P < 0.01), nocturnal stooling
(51.6% vs 28.3%, P < 0.01), and difficulty maintaining weight
(56.8% vs 29.2%, P <0.01). They also had a higher mean endo-
scopic inflammatory score, PGA, CRP and ESR levels (each
P < 0.05). The prevalences of each symptom were not signifi-
cantly different between the CD and UC subcohorts.

Anxiety, Depression, and Healthcare Utilization
in IBD

Inflammatory bowel disease patients with A&D were more
likely to undergo imaging studies (53.6% vs 36.7%, P < 0.05), visit
the ED (30.7% vs 20.8%, P < 0.05), and be hospitalized (31.7%
vs 21.7%, P < 0.05). During the study period, patients with A&D
also underwent more imaging studies (P < 0.05), emergency
room visits (P < 0.05), and hospitalizations (P < 0.05). They were
also more frequently prescribed corticosteroids (50.5% vs 36.7%,
P < 0.01) and biologic medications (62.5% vs 51.3%, P < 0.05)
and demonstrated a trend toward undergoing more surgery
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(P =0.06) (Table 1). Finally, they were more likely to have had at
least 1 “no-show” to clinic (29.2% vs 16.7%, P < 0.01) and had a
higher mean number of “no-shows” (0.69 +/- 0.1 vs 0.30 +/- 0.1,
P <0.01) over the study period.

‘When comparing CD patients with UC patients, we found
that CD patients were more likely to have been hospitalized
(32.8%vs 18.2%, P <0.01), undergone an imaging study (53.9% vs
31.1%, P <0.0001), undergone surgery (59.4% vs 32.6%, P < 0.05)
and had a “no-show” to clinic (27.7% vs 16.7%, P < 0.05). CD
patients were also more likely to have been prescribed corticoster-
oids (48.4% vs 35.6%, P < 0.05) and biologic medications (70.7%
vs 40.2%, P < 0.0001) during the study period.

Finally, we compared healthcare utilization between IBD
patients with only anxiety (n = 86) and only depression (n = 22)
and found no statistically significant differences in any of the
parameters described previously.

DISCUSSION

This study demonstrated once again that anxiety and
depression are very common in the setting of IBD. The respec-
tive rates of each of these psychiatric conditions in our cohort
were relatively high but within previously reported ranges
involving IBD study populations.® We also demonstrated that
A&D were more common in CD patients, similar to what has
been demonstrated in previous studies.® Notably, CD patients
were significantly more likely to have required IBD-related
hospitalization, testing, or therapy (both medical and surgi-
cal), and so it is possible that increased disease-related stressors
or financial burden related to these factors drove an increased
incidence of these psychological symptoms. Our investigation
also identified a number of independent risk factors for A&D
in IBD, including some that were uncovered in previous studies,
such as female gender. Perhaps unsurprisingly, other independ-
ent predictors of A&D in IBD included extra-intestinal mani-
festations of IBD, prior IBD-related surgery, and tobacco use
(the latter in CD but not UC, as might be expected based upon
the differential impact that smoking appears to have on these
disorders?). Other factors that may play a role include micro-
nutrient deficiencies (eg, vitamin B,,, vitamin D), but further
study is required to verify this interaction. Interestingly, despite
higher mean WBC, ESR, HBI, and SCCALI scores, we found
no significant association between moderate-severe IBD activ-
ity (as determined by endoscopic evaluation) and the presence
of anxiety or depression.

Exactly how anxiety and depression influence and are
influenced by IBD has been a topic of controversy. Psychiatric
maladies have previously been conjectured as both a cause and
result of IBD."3 Early prevailing theories held that psychoso-
matic drivers actually caused CD and UC.** Although other
influences (including genetic, environmental, and immunologi-
cal factors) have subsequently been implicated to play a major
role in the pathogenesis of IBD, several recent studies have sug-
gested that psychiatric illness and stress can increase the risk of
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flares in IBD patients.!® 335 Animal models of colitis have also
indicated that psychological stressors may have the capabil-
ity to induce gut inflammation. Alternatively, several studies
have implicated systemically available inflammatory mediators
as potential causes of mental illness.*® 3" These may be asso-
ciated with a chronic inflammatory disorder such as IBD or
not. Data supporting the use of anti-inflammatory therapeutic
strategies in the setting of isolated A&D are mixed,* but there
is strong evidence suggesting that controlling IBD disease activ-
ity (as well as that associated with other chronic inflammatory
disorders) can be effective in mitigating coexistent psychiatric
symptomatology.®**' In our study cohort, IBD patients with
A&D were more likely to use anti-TNF agents and corticos-
teroids, but we could not make clear determinations about any
cause and effect relationship from the data presented here. It is
quite possible, though, that there is a bidirectional relationship
between the inflammatory mediators of IBD and A&D.

Our study also made it clear that IBD patients dealing
with anxiety and depression also experience more disease-re-
lated complications and more often engage in counterproduct-
ive behaviors and utilize medical therapies with problematic side
effects. Specifically, we demonstrated that they are more likely
to manifest extra-intestinal manifestations of IBD, and they
carry a significantly more severe symptom burden. Although
not necessarily surprising, these are relatively novel findings
that may provide explanation for development of comorbid
psychiatric symptoms in at least some patients. IBD patients
with A&D were also found to use more testing, visit the ED,
and be hospitalized more often, and so incur more healthcare
costs. These results are consistent with those of other studies
demonstrating that comorbid psychiatric disorders are among
the most important predictors of resource utilization in IBD.*?
Our study showed that these patients are also more likely to rely
on therapies associated with significant side effects and toxicity
(eg, corticosteroids and opiates), particularly in the setting of
IBD.*# Finally, we demonstrated that IBD patients with A&D
more frequently engage in detrimental lifestyle choices, such as
smoking, while being more likely to miss clinic visits. All of the
findings described previously significantly complicate the abil-
ity of IBD providers to effectively manage their patients and
make it harder for individuals with IBD to remain healthy.

There are several strengths of this investigation. This is
one of the largest studies to have evaluated potential interac-
tions between A&D and IBD, and it is one of the only studies
to examine healthcare resource utilization while factoring these
conditions together. We also defined IBD activity using endo-
scopic assessments performed at a dedicated IBD center, asso-
ciated with stereotypical clinical episodes of disease flares or
states of quiescence. This helped to confirm the actual inflam-
matory state and burden of most of the study participants. This
study also incorporated several key variables previously shown
to modify risk for the development of A&D in IBD and other
chronic inflammatory disorders, including age, gender, disease

duration, disease and symptom burden, nutritional status,
tobacco use, and medication administration (eg, corticosteroid
use). The data were also analyzed using a multivariate logis-
tic regression model to help control for potential confounding
effects.

One of the larger limitations to this study is that it was
conducted in a single tertiary care center evaluating a predom-
inantly Caucasian population. Thus, these findings may not be
relevant to every patient population. The data were also col-
lected in a retrospective manner, so some relevant clinical infor-
mation may have been missed. Beyond this, while the HADS
survey has been used as a screening tool for anxiety and depres-
sion in certain settings, it is not designed to provide an actual
diagnosis of these disorders. Additionally, although the HADS
survey has been validated in outpatient clinical settings* and
previously used in IBD populations,® ' 44 it has not yet been
completely validated for use in IBD patients. There has been
some concern raised over the possibility of “criterion contamin-
ation” in this setting due to the similarity of at least some of the
tool’s self-reported symptoms with those reasonably expected to
occur in the setting of IBD (eg, abdominal sensation).*’ Thus,
it would have been helpful to have more formalized, coincident
psychiatric assessments for anxiety and depression in each of
our study subjects. As indicated previously, this design also
precludes our ability to determine whether a cause-and-effect
relationship exists among the major study variables. We also
did not have data relating to the exact timing of A&D devel-
opment for many members of the study cohort. As a result, it
was impossible to determine whether the psychiatric symptoms
preceded the IBD diagnoses or vice versa. Although this is one
of the largest studies of its kind, it is quite possible that we
needed a bigger study population to elucidate potential contrib-
utors to A&D in IBD (eg, vitamin D) and to more effectively
evaluate for differing influences on symptoms, patient lifestyle
choices, and healthcare resource utilization that CD, UC, anx-
iety, and depression may have each had. Finally, we also did not
have information related to some known risk factors of A&D
(eg, childhood trauma or abuse) that could have played a role
in this setting.

Despite the shortcomings described previously, findings
from this research can be used to develop additional strate-
gies to identify and help manage A&D in the setting of IBD.
Based upon the results of this investigation, providers should
strongly consider incorporating strategies early in the care of
IBD patients that screen for and intervene on A&D, regard-
less of IBD disease activity state. Previous research suggests
that a significant portion of IBD patients with established
mood disorders do not receive formal psychiatric care.” IBD
providers should strongly consider psychiatric consultation
as early as possible in the disease course in patients with coex-
istent A&D, particularly when 1 or more of the risk factors
mentioned previously are identified. Improving accessibil-
ity and ensuring timely referrals of patients to appropriate
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psychiatric resources could have a variety of positive impacts
on IBD patient care. These interventions could help reduce
the risk of disease progression and flares, address patient
quality of life, improve continuity of care, and reduce poten-
tially inappropriate healthcare resource utilization and harm-
ful lifestyle choices.

SUPPLEMENTARY DATA

Supplementary data are available at Inflammatory Bowel

Diseases online.

20.
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