OBSERVATIONS AND RESEARCH

Abdominal Pain and Anxious or Depressed State
Are Independently Associated With Weight Loss
in Inflammatory Bowel Disease

Venkata Subhash Gorrepati, MD, MPH,* Christopher Soriano, MD," Ansh Johri,* Shannon
Dalessio,* August Stuart,* Walter Koltun, MD,* Andrew Tinsley, MD,*
Kofi Clarke, MD,* Emmanuelle Williams, MD,* and Matthew Coates, MD, PhD*

Background: Many factors impact nutritional status in inflammatory bowel disease (IBD). We undertook this study to evaluate the potential
role that abdominal pain has on weight loss and dietary behavior in IBD.

Methods: This is a retrospective cohort study utilizing data from an IBD registry at our institution between January 1, 2015 and August 31, 2018. Pain
scores and nutritional outcomes were derived from validated questionnaires while key associated clinical data were derived from the medical record.

Results: Three hundred and three patients (154 females; 206 Crohn’s disease) were included in this study. Ninety-six patients (31.7%) had experi-
enced a 6-1b or greater weight loss in the prior month. On multivariate analysis, abdominal pain and anxious/depressed state were independently
associated with weight loss, while female gender and NSAID use were inversely associated with weight loss (P < 0.05). IBD patients with abdom-
inal pain also reported significantly poorer dietary behavior than those without this symptom.

Conclusions: Abdominal pain is more likely to result in negative dietary outcomes and independently associated with weight loss in IBD. IBD

providers should screen for malnutrition when patients report abdominal pain.

Lay Summary

We demonstrated that IBD patients with abdominal pain, anxious or depressed state have poorer nutritional outcomes, regardless of disease ac-
tivity state. These findings reinforce the importance of screening for malnutrition in IBD patients with one or more of these symptoms.
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INTRODUCTION

The inflammatory bowel diseases (IBD), including
Crohn’s disease (CD) and ulcerative colitis (UC), are chronic
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inflammatory disorders of the gut that often adversely impact
patient dietary habits and nutritional status. Previous esti-
mates suggest that 20% report decreased appetite during most
of their disease course' and up to 88% of CD patients and
60% of UC patients experience at least 5 pounds of weight loss
during the course of their disease.>* Thus, it is not surprising
that 20%-85% of IBD patients qualify for having protein-
energy malnutrition,** while up to 65% exhibit signs of defi-
ciencies in at least one micronutrient (ie, vitamin or mineral).®’
While many of these studies have been undertaken in active
IBD populations, similar findings have been demonstrated in
quiescent patients,®° highlighting the chronic impact that IBD
has on even seemingly healthy individuals. Thus, it is also not
surprising that malnutrition is a persistent negative contrib-
utor to IBD patient disease course, morbidity and mortality.!

Many factors have previously been associated with the
development of malnutrition in IBD including (a) active in-
flammation, (b) reduction in food intake (related to reduced
appetite and/or sitophobia), (¢) nutrient malabsorption, and
(d) even exudative loss of nutrients.* ' These elements may
themselves be influenced by other factors, including patient
symptoms. For example, abdominal pain has also been linked
to poor nutritional outcomes, including reduction in appetite,
weight loss, and macro- and micronutrient deficiencies.'>!* As
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abdominal pain is relatively common in IBD, affecting 70% or
more of IBD patients with active disease'* and 20% or more
of patients with quiescent disease,'* ! it is possible that this
symptom may serve as a primary driver of malnutrition in these
populations. It is also possible that pain may be serving as a
proxy for other disease-related factors, including active inflam-
mation and complications such as strictures and abscesses.!* 1617
No study to date has attempted to discern the influence of these
various factors on nutritional status in IBD patients. Thus, un-
certainty remains as to whether abdominal pain serves as a sur-
rogate or a determinant of nutritional outcomes rather than the
disease activity itself.

This question is important as the answer may (a) pro-
vide new insights into how abdominal pain impacts individuals
with IBD and (b) influence how IBD providers manage their
patients. For example, abdominal pain has been demonstrated
to negatively influence other key health-related factors in IBD,
such as quality of life,'> ¥ and clinical and research tools have
been developed to account for these relationships.'? Routine
incorporation of abdominal pain assessment may also be im-
portant for malnutrition screening in IBD. Current manage-
ment paradigms do not regularly account for a link between
pain and nutritional status in IBD patients. The revelation of
such a relationship could also spur the use of more aggressive
and innovative pain management strategies and prompt the
inclusion of nutritional specialists in the care of IBD patients
with abdominal pain earlier in the course of their disease.

Accordingly, we undertook this study to determine whether
abdominal pain independently influences dietary behavior and
nutritional outcomes in IBD patients. We hypothesized that pa-
tients with IBD experiencing abdominal pain would have poor
nutritional outcomes, irrespective of disease activity.

MATERIALS AND METHODS
Study Population

We performed a retrospective analysis of consecutive
patients enrolled in the Intestinal Diseases Natural History
Database at Pennsylvania State University Hershey Medical
Center (PSHMC) between 1/1/2015 and 8/31/2018. Of note,
this database is comprised of clinical and research informa-
tion related to the encounters of IBD patients receiving clinical
management at Pennsylvania State University Hershey Medical
Center, a tertiary care referral hospital with a dedicated IBD
center that cares for over 6000 patients with these disorders.

Inclusion criteria for enrollment in this study were as fol-
lows: (a) adult (ie, >17 years old), (b) established diagnosis of
CD, UC or IBD colitis of indeterminate nature (IC) (based upon
standard clinical criteria routinely used to identify IBD?'), and
(c) participants needed to have undergone an ileocolonoscopy
and completed contemporaneous surveys on abdominal pain
experience, dietary behavior and nutritional status (see below).
UC patients were excluded if they had previous colonic surgery.

2

Abdominal Pain Assessment

Abdominal pain frequency scores were derived from the
sub-score associated with question #4 of the short inflamma-
tory bowel disease questionnaire (SIBDQ) (“How often during
the last two weeks have you been troubled by pain in your ab-
domen”) (SIBDQ Pain Score or SPS). Patients respond using a
frequency-based inverse Likert scale, with 1 representing pain
“all of the time” and 7 representing pain “none of the time”).
An SPS score of <6 was defined as having clinically signifi-
cant abdominal pain. We made this determination after per-
forming correlative analyses comparing the SIBDQ pain score
(SPS) with the pain scores derived from other widely used scales
(Harvey—Bradshaw and PROMIS pain surveys). These ana-
lyses demonstrated a strong correlation between the SPS and
the other two scales (ie, suggesting that SPS could be used as a
proxy measure of the other measures).

Dietary Behavior and Nutritional Assessment

In order to assess patient appetite and general dietary
behavior, the following selected questions were asked from the
Council on Nutritional Assessment Questionnaire (CNAQ):*
(1) “How is your appetite?,” (2) “How does food taste to you,
in general?,” (3) “During meals, how soon do you feel full?,”
and (4) “How often do you normally eat?.” Patients provided
individual answers for each question based upon separate
S5-point Likert scales that include descriptors allowing pa-
tients to define their relative health or level of impairment. We
also asked the following question from the Short Nutritional
Assessment Questionnaire (SNAQ)*: (1) “Did you use supple-
mental drinks or tube feeding over the last month?.” Patients
were asked to answer “yes” or “no” to this question. Note that
Supplementary Addendum provides an overview of the ques-
tions, potential responses and the answers considered to be ab-
normal or pathological.

The primary measure of nutritional status was weight
loss, which was defined as an unintentional patient-reported
drop of 6-1b or more in body weight over the month preceding
survey completion. Please note, we relied upon patient reports
rather than direct measures of weight because the vast majority
of patients did not have two reliable recorded weights within
the study period to verify the findings in each case. We also
evaluated body mass index (BMI) and serum albumin levels.

Disease Activity Assessment

Inflammatory bowel disease activity was based upon di-
rect endoscopic evaluation of the intestinal mucosa in the area
of previously established activity in each patient. Endoscopic
activity in UC was determined using the Mayo endoscopy sub-
score, which ranges from 0-3, with 0 = no disease (“quiescent”)
and 3 = severe disease. In CD, we used the Simple Endoscopic
Score for CD (SES-CD), where 0-6 is mild, 7-15 is moderate
and >15 is severe. Hence “moderate to severe disease activity”
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was defined as a Mayo endoscopy sub-score of 2-3 in UC and
Simple Endoscopic Score for CD of 7 or greater in CD.

Other Demographic and Clinical Data

Age, gender, IBD duration, IBD extent/location (eg,
organ involvement, based upon the Montreal classifica-
tion system,** 2 disease complications (including stricture,
intra-abdominal fistula, abscess and cancer development),
extraintestinal manifestations (EIMs) (including inflammatory
arthritides, IBD-associated dermatopathies (including pyo-
derma gangrenosum), erythema nodosum, uveitis, episcleritis,
and primary sclerosing cholangitis), endoscopic severity (as de-
fined by the Mayo Index endoscopy sub-score or the Simple
Endoscopic Scale for CD as appropriate), medication use (in-
cluding antidepressant/anxiolytic, corticosteroid, mesalamine,
immunomodulator (azathioprine, 6-mercaptopurine and/or
methotrexate) and biologic therapy (infliximab, adalimumab,
certolizumab, golimumab, vedolizumab, and/or ustekinumab),
opioids and “other” pain medications (acetaminophen,
NSAIDs, dicyclomine and/or tricyclic agents)), surgical his-
tory, laboratory values (platelet count, white blood cell count
(WBC), sedimentation rate (ESR), C-reactive protein (CRP),
and albumin), and tobacco use were obtained from the record.
Platelet count > 400 x 10°L, WBC > 10 x 10°/L, CRP > 1.0 mg/
dL, and ESR > 20 mm/hour were each considered to be patho-
logically elevated. The presence of anxiety or depression symp-
toms were determined based upon responses to the Hospital
Anxiety and Depression Scale (HADS), which were completed
at the time of the clinical encounter. Of note, this 14-question
survey (seven apiece for anxiety and depression) was developed
as a screening tool to evaluate for anxiety and depression in the
outpatient clinical setting.? It has since been validated for use
as a screening tool of both anxious and/or depressed states in
IBD? and is widely used for both clinical and/or research pur-
poses to investigate these symptoms in this population and in
other chronic inflammatory disorders.?® 3 In our study, anxiety
or depression sub-scores of 8 or greater (out of a potential total
of 21) were considered clinically significant, as these scores have
previously been associated with each respective diagnosis.?* 3!

Statistical Analysis

Data were extracted and analyzed using GraphPad Prism
version § (San Diego, CA) or SAS version 9.4 (Cary, NC). The
primary outcome of interest was weight loss (each as defined
above). Initially, demographic and clinical variables were com-
pared using univariate analysis (eg, Student’s 7-test, Chi-square
test, or Fisher’s exact test as appropriate) between two distinct
cohorts: (1) IBD patients with weight loss and (2) IBD patients
without weight loss. A multivariable logistic regression model
was then created, incorporating each significant (P < 0.05) or
near significant (P = 0.05-0.10) variable identified during the
univariate analysis comparing the two cohorts above in order to

examine the odds ratio of experiencing weight loss. As described
in the Results section, we initially incorporated age, female
gender, presence of anxious and/or depressed state, presence
of abdominal pain, presence of moderate-severe inflammation
(on endoscopic examination), and NSAID use into our model
to derive the results for Table 2. We also developed a separate
multivariable logistic regression model that incorporated all of
the factors described in Table 2 while also accounting for patho-
logical elevations of the inflammatory markers described in the
previous paragraph (eg, platelet count, WBC, ESR, and CRP)
in 136 patients that had undergone laboratory testing within
3 months of the endoscopic evaluation (Supplemental Table 1).
A Hosmer and Lemeshow goodness-of-fit test was used to
check the appropriateness of data for multivariate logistic re-
gression and a concordance (“C”) statistic was calculated.

Secondary outcomes of interest were (a) patient appetite,
(b) food taste experience, (c) fullness after eating, (d) frequency
of meals, and (e) use of supplemental nutrition in patients with
and without abdominal pain. Univariate analyses were also
used to individually compare demographic and clinical vari-
ables between cohorts with and without abnormalities in any
of these factors. Values listed represent means *SEM, unless
indicated otherwise. P values of <0.05 were considered signifi-
cant unless signified otherwise.

Ethical Considerations

This work was performed in accordance with the rules
and regulations set forth by the Pennsylvania State University
College of Medicine Institutional Review Board and carried
out under protocol PRAMSHY98-057.

RESULTS

Clinical and Demographic Information

Three hundred and three patients completed the ab-
dominal pain and CNAQ/SNAQ questions described above.
Ninety-six patients (32%) experienced at least a 6-1b weight loss
over the preceding month. Patients with weight loss were less
commonly female (41.7% vs 55.1%, P < 0.05). There was also
a trend toward a lower mean age in patients with weight loss
(40.7 vs 44.7 years, P = 0.05). There was no significant differ-
ence in disease type, duration, or location between those with
and without weight loss (Table 1). There was also no detectable
difference in the incidence of moderate to severe inflammation,
complications in CD (eg, stricture and/or intra-abdominal fis-
tula), or current EIM (Table 1). Use of IBD-directed therapies
(eg, corticosteroids, mesalamines, immunomodulators, and
biologics) and history of surgeries were comparable as was the
use of other substances and medications with the exception of
NSAIDs, which were less commonly used by those with weight
loss (10.4 vs 23.8%, P < 0.01). Notably, patients with weight
loss were much more likely to exhibit a concurrent anxious
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TABLE 1. IBD patients With and Without Weight Loss

Demographic variables IBD without weight loss (n = 207) IBD with weight loss (n = 96) P-value
Age (years) 44.7+1.2 40.7£1.6 0.05
Gender (f/m) 114/93 40/56 <0.05
BMI 29.7%0.6 25.2+0.7 <0.0001
Disease type
CD 136 (65.7%) 70 (72.9%) 0.20
ucC 66 (31.9%) 24 (25.0%) 0.22
Indeterminate nature 5(2.4%) 2 (2.1%) 0.84
Disease location
CD
L1 44 (32.3%) 21 (30.0%) 0.75
L2 21 (15.4%) 12 (17.2%) 0.84
L3 71 (52.3%) 36 (51.4%) 0.99
L4 0 (0.0%) 1 (1.4%) 0.34
ucC
El 5(7.6%) 0(0.0%) 0.32
E2 19 (28.8%) 8 (33.3%) 0.80
E3 42 (63.6%) 16 (66.7%) 0.99
Disease duration (years) 13.1+£0.9 10.6+1.2 0.10
Moderate-severe inflammation (endoscopic exam) 73 (35.2%) 42 (44.0%) 0.21
Strictures = fistula(e) (CD) 85/136 (62.5%) 42/70 (60.0%) 0.76
Current EIM 72 (34.8%) 38 (39.6%) 0.44
Anxious * depressed state 85 (41.1%) 61 (63.5%) <0.001
Abdominal pain 117 (56.5%) 73 (76.0%) <0.01
Laboratory values
CRP (mg/dL) 1.5+0.2 2.310.3 <0.05
ESR (mm/hour) 19.3£1.5 24.5+2.6 0.06
Platelets (X10%/L) 276.2+£7.8 322.8+14.5 <0.01
WBC (x10°/L) 7.7£0.3 8.610.4 <0.05
Albumin (mg/dL) 4.1£0.1 3.810.1 0.07
Elevated CRP (yes/no) 44/55 29/23 0.23
Elevated ESR (yes/no) 44/81 30/30 0.08
Elevated platelets (yes/no) 14/130 16/71 0.07
Elevated WBC (yes/no) 24/120 20/61 0.16
IBD-directed therapy
Corticosteroid use 26 (12.6%) 15 (15.6%) 0.48
Mesalamine use 53 (25.7%) 21 (21.9%) 0.57
Immunomodulator use 47 (22.8%) 27 (28.1%) 0.32
Biologic use 116 (56.3%) 57 (59.4%) 0.71
IBD-related surgery 53 (5.7%) 25 (26.0%) 0.99
Medication and substance use
Tobacco use 19 (9.2%) 14 (14.6%) 0.17
Alcohol use 75 (36.2%) 26 (27.1%) 0.19
Marijuana use 10 (4.8%) 9 (9.4%) 0.13
Opiate use 19 (9.2%) 14 (14.6%) 0.17
NSAID use 49 (23.8%) 10 (10.4%) <0.01
Antidepressant/anxiolytic use 62 (30.1%) 26 (27.1%) 0.68
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TABLE 2. Logistic Regression Analysis: Weight Loss

Variable OR (95% CI) P-value
Age 0.99 (0.96-1.01) 0.37
Female gender 0.53 (0.31-0.90) 0.02
State of anxiety + depression 1.85 (1.06-3.24) 0.03
Presence of abdominal pain 2.06 (1.12-3.81) 0.02
Moderate-to-severe inflammation 1.29 (0.76-2.17) 0.35
NSAID use 0.40 (0.18-0.89) 0.02

Items in bold are considered statistically significant.

and/or depressed state (63.5 vs 40.9%, P < 0.001) though it was
noted that antidepressant/anxiolytic use was similar between
the cohorts (Table 1).

Patients with weight loss did have a significantly higher
mean CRP (2.3 vs 1.5 mg/dL, P < 0.05), platelet count (322.8
vs 276.2 X 10°/L, P < 0.01) and WBC (8.6 vs 7.7 x 10°/L,
P <0.05), and a trend toward having a higher mean ESR (24.5
vs 19.3 mm/hour, P = 0.05). Of note, however, there were no
statistically significant differences in rates of pathological ele-
vation of these laboratory values (eg, CRP > 1.0 mg/dL, ESR
> 20 mm/hour, platelet count > 400 109/L and WBC > 10 X
109/L) between the cohorts (Table 1). There was also no signifi-
cant difference in mean albumin between the cohorts (Table 1).

On multivariate logistic regression, while adjusting
for age, gender, presence of anxious and/or depressed state,
presence of abdominal pain, presence of moderate-severe
inflammation, and NSAID use, we found that presence of
anxious and/or depressed state and abdominal pain were
each independently associated with a 6-1b. or greater weight
loss over the prior month (P < 0.05). We also found that fe-
male gender and NSAID use were negatively associated with
weight loss (P < 0.05) (Table 2). For this model, the Hosmer
and Lemeshow goodness-of-fit test demonstrated a chi-square
value of 0.64 and a “s-statistic” of 0.701. Additionally, we ran a
similar analysis including only patients who had provided con-
temporary (within 3 months) laboratory values for CRP, ESR,
platelet count, and WBC (n = 136), dichotomizing cases based
upon the presence or absence of a pathologic elevation of the
value in question (see Materials and Methods section). When
incorporating these factors, we found that the only statistically
significant association was a negative relationship with female
gender (P < 0.01) (Supplementary Table 1). In this model, the
Hosmer and Lemeshow goodness-of-fit test demonstrated a
chi-square value of 0.90 and a “C-statistic” of 0.75.

Perception of Nutritional Status, Dietary
Behavior, and Abdominal Pain
As we were interested in further evaluating the relative

impact of abdominal pain on diet and nutritional status in
IBD, we compared CNAQ/SNAQ respondents based upon the

presence or absence of this symptom. In our study cohort, 190
patients (56.5%) reported clinically significant abdominal pain
(defined as a 5 or lower on the SPS). Of note, IBD patients
with abdominal pain described having a poor or very poor ap-
petite (25.4% vs 6.2%, P < 0.0001), fullness after a third or less
of a meal (32.8% vs 7.1%, P < 0.0001) and consuming one or
fewer meals per day (10.1% vs 3.6%, P < 0.05) more frequently
than those without abdominal pain. There was no significant
difference in perceived taste of food when comparing these co-
horts (4.2% vs 2.7%, P = 0.75). However, IBD patients with
abdominal pain were more likely to report using supplemental
nutritional drinks or tube feeds over the prior month (21.0% vs
10.6%, P < 0.05) than those without pain (Fig. 1A-E).

Given the findings of our multivariable analysis, we also
evaluated these responses in individuals who did and did not
have an anxious and/or depressed state (AD). One hundred and
forty-six patients (48.2%) met criteria for having an anxious
and/or depressed state (defined as a total score of 8 or higher
on the Hospital Anxiety and Depression Scale). Patients with
AD were more likely than those without AD to have a poor
or very poor appetite (30.1% vs 7.0%, P < 0.0001), to experi-
ence fullness after a third or less of a meal (34.9% vs 12.1%,
P < 0.0001), to experience changes in the perceived taste of
food (6.9% vs 0.6%, P < 0.01), and to consume one or fewer
meals per day (13.7% vs 1.9%, P < 0.0001) more frequently than
those without abdominal pain. There was also a trend toward
increasing likelihood of using supplemental nutritional drinks
or tube feeds over the prior month (21.2% vs 12.9%, P = 0.07)
in those with AD (Supplemental Fig. 1A-E).

DISCUSSION

This is one of the first studies demonstrating that abdom-
inal pain and symptoms of anxiety and/or depression are in-
dependently associated with weight loss in patients with IBD.
Our investigation also reinforced that IBD patients are more
likely to experience multiple deleterious effects in their dietary
behavior in the setting of abdominal pain. Additionally, this is
the first study to demonstrate an inverse association between
weight loss in IBD and female gender or NSAID use.

No prior report in adult IBD patients has simultane-
ously elucidated these specific clinical relationships. However,
at least some of our findings match those of a previous retro-
spective study focused on pediatric IBD patients, which dem-
onstrated independent associations between depression, weight
loss and abdominal pain.'? Our results also reinforce previous
studies demonstrating that key symptoms such as abdominal
pain and anxiety and depression frequently persist, even in the
absence of ongoing luminal disease activity.'>* Additionally,
these findings support previous expert opinions suggesting that
patients can detrimentally impact their diet and overall nu-
tritional status due to fear of inducing abdominal pain.** In
fact, there are well-described eating disorders (particularly in
adolescents), such as avoidant/restrictive food intake disorder

5
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FIGURE 1. (A-E) Dietary behavior in IBD patients with and without abdominal pain

(ARFID), that are strongly associated with this behavior.’> 3
Importantly, the converse can also be true, as patients may also
experience reduction in appetite or taste as a result of anxiety
and/or depression.?* 3

The findings associated with gender and NSAID use are
harder to interpret. Our study was the first to suggest that female
gender may be protective against weight loss in IBD. While it is
clear that men and women experience unique nutritional chal-
lenges in the setting of IBD,* previous studies evaluating gender
and weight loss in IBD have provided mixed results. One recent
large-scale investigation found that women initiated on antitumor
necrosis factor medications demonstrated a significantly smaller
(though not clinically relevant) change in weight when compared
to men on the same therapy.’” A separate study demonstrated that
men with low BMI are at increased risk of developing CD.*® How
NSAID use may be protective against weight loss is less clear. Our
findings were surprising because NSAIDs are classically associated
with increased disease activity and complications in IBD.* % One
possibility is that NSAID users were achieving an analgesic benefit
from these medications that may have allowed them to maintain
their nutritional status. This seems less likely, though, given the lack
of a similar positive effect in opioid and antidepressant/anxiolytic
medication users. In brief, there is no clear explanation for why fe-
male gender or NSAID use should be protective in this regard, but
these results warrant further investigation.

6

No matter how the data are interpreted, though, these
results do not establish a cause and effect relationship. Notably,
several previous studies demonstrate that weight loss and
various nutritional deficiencies can impact the likelihood of
developing abdominal pain and psychiatric symptoms. For ex-
ample, changes in body weight and nutrient intake have long
been described in the context of depression and anxiety*' and
individuals participating in long term weight loss programs
have demonstrated an increased incidence of depression.*
Micronutrient deficiencies, including those associated with vi-
tamin D and zinc, have been directly and indirectly associated
with increased incidences of anxiety, depression and abdominal
pain, including in the context of IBD.#* Thus, malnutrition
may have as much potential for driving these symptoms and
being driven by them.

We did provide circumstantial evidence, though, that ab-
dominal pain and/or anxious or depressed state may be at least
partially responsible for some of these nutritional outcomes.
Our study demonstrated that patients with these symptoms had
significantly increased risks of several deleterious dietary behav-
iors/outcomes, including poor appetite, early satiety, reduced
food intake, and increased reliance on supplemental nutrition
resources. These findings supported those of previous studies,
which demonstrated that reductions in appetite and food intake
are common in IBD patients' and that these patients frequently
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adjust their dietary choices to avoid symptoms such as abdom-
inal pain.* In fact, at least one prior investigation found that
over 80% of IBD patients experience food-related issues, in-
cluding anxiety over dietary selection, restricting their quality
of life.*” Unsurprisingly, several studies have shown that many
IBD patients practice selective or discriminatory dietary prac-
tices, specifically hoping to positively impact their disease course
and/or reduce problematic symptoms.*’>° Unfortunately, there
is a lack of evidence supporting general application of these
dietary approaches to the IBD population and it is possible that
patients may be doing more harm than good.

There are several strengths to this study. This is one of
the largest studies of its kind. This is also one of the few in-
vestigations to evaluate key nutritional parameters in an adult
IBD population, simultaneously assessing both CD and UC
cohorts. Additionally, this study was performed at a dedicated
IBD center within a tertiary care center, providing specialized
care to this population. We also used rigorous assessments of
IBD disease activity in the form of direct endoscopic assess-
ments. This helped to reduce potential mistakes associated with
more subjective IBD activity assessment tools like those based
on patient symptom reporting.

There are also several limitations to this study. Our in-
vestigation involved retrospective data retrieval methods, in-
cluding questionnaires, which increase the potential for, among
other issues, recall, and selection bias. This work was also con-
ducted at a single center, tertiary referral center with a majority
Caucasian population. Thus, our findings may not be general-
izable to the broader community. Beyond this, we used a 6-1b
weight loss as our primary outcome. While this measure has
previously been associated with other poor nutritional out-
comes,? it may not be as meaningful as other measures, such
as change in BMI. Additionally, we obtained information on
weight loss through use of a patient-reported survey response
rather than by directly weighing each patient. Thus, there is the
possibility that recall bias impacted these results. We were also
unable to evaluate levels of many potentially relevant micro-
nutrients, including some with the potential to impact patient
abdominal pain experience (eg, Vitamin D*). Finally, while
we were able to evaluate both CD and UC patients, it is likely
that the respective cohort sizes for each disease cohort were too
small for adequate sub-analysis of various clinical factors on
weight loss and dietary behaviors.

While larger scale, prospective studies would be helpful
to confirm the results of this study, the findings shared here
are important because they highlight the significant, inde-
pendent impact that abdominal pain and psychiatric symp-
toms, such as anxiety and depression, can have on nutritional
outcomes and dietary behavior in IBD. This investigation
also reinforces the importance of regularly screening IBD pa-
tients for these symptoms as well as incorporating consistent
assessments of nutritional status and dietary behavior. IBD
providers need to be cognizant of these relationships and be

prepared to optimize management of abdominal pain, anx-
iety and depression, even when gastrointestinal disease ac-
tivity seems to be in remission. Given the chronicity and
complexity of managing these issues, it is important to con-
sider employing a multi-disciplinary approach that incorp-
orates mental health, nutrition, and pain specialists as soon
as possible (preferably as integrated services within the same
clinic or as separate referrals to providers with experience
caring for patients with IBD or digestive disease). Regardless
of the management approach, providers should remember
that even when IBD appears quiescent, there are certain
persistent symptoms and comorbid complications (eg, ab-
dominal pain, anxiety, depression, and weight loss) that still
require our careful attention.

SUPPLEMENTARY MATERIAL

Supplementary data are available at Crohn’s & Colitis
360 online.
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