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INTRODUCTION: Patients with Crohn’s disease (CD) experience a variety of symptoms that significantly affect their lives.

In this study, we (i) ascertain the most prevalent and impactful symptoms in CD and (ii) identify

modifying factors that are associated with a higher disease burden in CD.

METHODS: We conducted semistructured interviews with adult participants with CD to determine what issues have

the greatest impact on their lives. Next, we conducted a large cross-sectional study of individuals with

CD to determine the prevalence and relative importance of those symptoms and themes and to identify

the demographic features that are associated with a higher disease burden.
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RESULTS: Sixteen individuals with CD provided 792 direct quotes regarding their symptomatic burden. Four

hundred three people with CD participated in our cross-sectional study. The symptomatic themes with

the highest prevalence in CDwere gastrointestinal issues (93.0%), fatigue (86.4%), dietary restrictions

(77.9%), and impaired sleep or daytime sleepiness (75.6%). The symptomatic themes that had the

greatest impact on patients’ lives (0–4 scale) related to fatigue (1.82), impaired sleep or daytime

sleepiness (1.71), gastrointestinal issues (1.66), and dietary restrictions (1.61). Symptomatic theme

prevalence was strongly associated with a higher number of soft stools per day, greater number of bowel

movements per day, missed work, employment and disability status, and having perianal disease.

DISCUSSION: Patients with CD experience numerous symptoms that affect their daily life. These symptoms, some

underrecognized, vary based on disease and demographic characteristics and represent potential

targets for future therapeutic interventions.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/C644

Am J Gastroenterol 2022;117:2033–2045. https://doi.org/10.14309/ajg.0000000000001954

INTRODUCTION
Crohn’s disease (CD) is a chronic inflammatory bowel disease
(IBD) with a rising global incidence that affects over 500,000
adults in the United States (1–4). Abdominal pain, diarrhea, fa-
tigue, weight loss, and malnutrition occur commonly in CD and
can dramatically affect patient quality of life (QoL) (5). Patients
with CD also experience a variety of symptoms and issues not
related to the luminal gastrointestinal tract including in-
flammation of the skin, eyes, and joints; anemia; functional lim-
itations; emotional distress; body image dissatisfaction; and
problems with sexual relationships (6,7).

Previous studies have investigated the wide spectrum of symp-
toms, such as lack of energy and poor relationships with food, that
affect the physical, emotional, and social realms of CD patient QoL
(8,9). A large online cohort study in 2011–2012 conducted through
the Crohn’s & Colitis Foundation of America reported more de-
pression, anxiety, fatigue, sleep disturbance, pain interference, and
social dissatisfaction in a cohort of patients with IBD (;63% with
CD) comparedwith the general population (10). Ameta-analysis of
29 studies showed that factors such as disability level, disease/
remission status, steroid treatment, and hospitalization rate were
prime indicators of QoL in those with CD (11). Studies like these
have also hypothesized that a deeper understanding of the deter-
minants of CD patient health may facilitate interventions that im-
prove patient outcomes (12–15).

An understanding of the relative importance of symptoms to a
select group of patients is necessary to develop outcomemeasures
that can quantify changes in disease burden over time. Additional
data regarding symptomatic disease burden of CD will be useful
to understand the content validity of the numerous outcome
measures (e.g., Short Form Health Survey-36 [SF-36], In-
dividualized Neuromuscular Quality of Life [INQoL], European
Quality of Life [EuroQoL], Crohn's Disease Activity Index
[CDAI], Inflammatory Bowel Disease Questionnaire [IBDQ],
IMPACT, Rating Form of IBD Patient Concerns [RFIPC],
Crohn's and Ulcerative Colitis Questionnaire-32 [CUCQ-32],
Symptoms and Impacts Questionnaire for CD [SIQ-CD], Short
Inflammatory Bowel Disease Questionnaire [SIBDQ]) that have
been historically used in CD clinical trials (14–21).

In this study, we take a large-scale, patient-centric approach to
comprehensively assess the physical, emotional, and social
symptoms of CD.We collect data from semistructured interviews
with individuals with CD and conduct a large cross-sectional

study to determine the most prevalent and important symptoms
from the perspective of patients in this disease population. This
knowledge is potentially useful to clinicians who care for patients
with CD and regulatory agencies, such as the Food and Drug
Administration and European Medicines Agency, who evaluate
the significance of clinical trial results and relevance of clinical
trial outcome measures (22–24). The information gained from
this study may also assist in determining clinically relevant tar-
gets, facilitating clinical decision making and therapeutic goal
setting, and improving outcomes for patients with CD, according
to the Selecting Therapeutic Targets in Inflammatory Bowel
Disease-II study that encompasses evidence-based and
consensus-based recommendations for treatment strategies in
patients with CD (25).

METHODS
Study participants

Interviewed participants for this study were recruited from the
University of Rochester gastrointestinal clinics. Participants for
our cross-sectional study were recruited through the IBD Part-
ners patient registry sponsored by the Crohn’s & Colitis Foun-
dation. Eligible participants were those who (i) had a current
diagnosis of CD and (ii) were 18 years or older.

The University of Rochester Institutional Review Board ap-
proved all study activities. We conducted interviews between
February 9 and December 20, 2018, and we conducted the sub-
sequent cross-sectional study between March 12 and April 27,
2020.

Study design

Phase 1: CD qualitative interviews. We conducted 30–60-
minute semistructured, qualitative interviews with people with
CD to identify the symptoms that have the greatest impact on
their lives. Before beginning the research study, potential par-
ticipants did not have any relationship or involvement with the
study team. They were approached, with the permission of the
attending physician, during clinic visits to the University of
Rochester. They were informed of the purpose, risks, and benefits
of the research and the names and contact information of the
research teambefore they consented to participating in this study.

During the interviews, clinical research coordinators on the
research team (C.Z. and E.L.) asked open-ended questions to
participants regarding various physical, mental, social, and
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Table 1. CD demographic information from this cross-sectional

study

Total participants, n 403

Sex, n (%)

Male 107 (26.5)

Female 296 (73.5)

Age, yr

Mean6 SD 49.56 15.9

Range 20–88

Race, n (%)

American Indian/Alaska Native 1 (0.3)

Asian 1 (0.3)

Black/African American 8 (2.0)

White 386 (96.4)

Other 4 (1.0)

Hispanic or Latino, n (%)

Yes 14 (3.5)

No 386 (96.5)

Country, n (%)

United States 378 (94.3)

Canada 11 (2.7)

Other 12 (3.0)

States represented, n 45

Reported age when symptoms started, mean6 SD 24.26 13.2

Highest level of education, n (%)

Grade school, high school, or technical degree 67 (16.8)

College, master’s, or doctorate 333 (83.2)

Employment status, n (%)

Employed (full time, part time, stay-at-home parent) 256 (64.3)

Student 12 (3.0)

Retired 81 (20.4)

On disability 25 (6.3)

Not working/not on disability 17 (4.3)

Other 7 (1.7)

If employed, missed work because of CD, n (%)

Yes 86 (34.3)

No 165 (65.7)

Bowel surgery because of CD, n (%)

Yes 241 (60.0)

No 158 (39.3)

I do not know 3 (0.7)

Taken steroids for CD, n (%)

Yes 365 (90.5)

No 37 (9.2)

I do not know 1 (0.3)

Besides steroids, taking other immunomodulating

medications for CD, n (%)

Yes 313 (77.9)

Table 1. (continued)

Total participants, n 403

No 76 (18.9)

I do not know 13 (3.2)

Occurrence of fistula (tract from your intestine to

other areas), n (%)

Yes 173 (43.1)

No 218 (54.4)

I do not know 10 (2.5)

Occurrence of stricture (narrowing of the intestine),

n (%)

Yes 245 (61.1)

No 143 (35.7)

I do not know 13 (3.2)

Have an ostomy, n (%)

Yes 47 (11.7)

No 352 (87.3)

I do not know 4 (1.0)

Have perianal disease (abscesses, infections,

or persistent drainage around the anus), n (%)

Yes 75 (18.7)

No 322 (80.1)

I do not know 5 (1.2)

# Bowel movements per

day, n (%)

0, 1, 2 161 (40.1)

3 or more 240 (59.9)

# Liquid or soft stools per day, n (%)

0, 1 188 (46.9)

2 or more 213 (53.1)

# Times per year of experiencing worsening disease

symptoms that last longer than a week, n (%)

0 118 (29.4)

1 or more 283 (70.6)

CD currently flaring up, n (%)

Yes 76 (18.9)

No 293 (72.7)

I do not know 34 (8.4)

Hospitalized because of CD, n (%)

Yes 299 (74.4)

No 101 (25.1)

I do not know 2 (0.5)

Currently in remission, n (%)

Yes 230 (57.4)

No 90 (22.4)

I do not know 81 (20.2)

Percentages are normalized for the number of respondents to each
demographic question.
CD, Crohn’s disease.
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disease-specific areas of patient health. Interviews and participant
quotes were recorded using Zoom (aHealth Insurance Portability
and Accountability Act-compliant conferencing software),
transcribed, and coded by the research team (C.Z., E.L., and C.H.)
to identify individual symptoms and symptomatic themes
(groups of related symptoms). Coding of symptoms followed a
qualitative framework technique and a 3-investigator consensus
approach (26–31). We conducted patient interviews until data
saturation was reached (i.e., when there was aminimal number of
new symptoms being identified through thefinal interviews) (32).
Phase 2: Cross-sectional study of individuals with CD. We
conducted a large online cross-sectional study of people with CD
from several countries, mainly theUnited States, to determine the
prevalence and relative importance of the symptoms identified
during qualitative interviews. Participants completed an online
consent form and answered demographic questions before taking
the symptom survey that consisted of questions representing 148
individual symptoms and 17 symptomatic themes. Individuals
were asked to rate each symptom on a 6-point Likert-type scale,
consisting of the following options: (i) I do not experience this; (ii)
I experience this but it does not affect my life; (iii) It affects my life
a little; (iv) It affects my life moderately; (v) It affects my life very
much; and (vi) It affects my life severely. At the end, individuals
were asked to list and rate any additional symptoms that were not
included in the survey. Participants were required to complete at
least 1 demographic question and 1 symptom question for their
data to be included in the analysis.

Statistical analysis

We calculated the prevalence and impact of each symptom and
symptomatic theme from phase 2 data. Prevalence was charac-
terized as the number of participantswho experienced a symptom
(options 2–6 on the Likert scale) normalized by the total number
of participants who responded to the symptom question. The
average life impact of a symptom was calculated using all par-
ticipants who reported having the symptom (options 2–6 on
the Likert scale). Average life impact (0–4) was determined
by assigning numerical values to each of the rating options
on the Likert scale: 05 I experience this but it does not affect my
life; 15 It affects my life a little; 25 It affects my life moderately;
35 It affectsmy life verymuch; and 45 It affectsmy life severely.
Thismethodology is similar to that used in existing health-related
quality-of-life questionnaires in CD and more broadly in
IBD (33).

Population impact (PIP) was calculated on a 0–4 scale by
multiplying the prevalence of a symptom by its average life im-
pact. A score of 0 corresponded to no impact on the population,
whereas a score of 4 was linked to the highest possible impact on
all patients. The methods performed here have been described
and used previously for other diseases (26–30,34).

In addition to determining the prevalence and relative im-
portance of symptoms in the overall population, we compared the
prevalence of the symptomatic themes in predetermined sub-
categories based on (i) age (above mean vs below mean), (ii) sex
(male vs female), (iii) education level (grade school, high school,
technical degree, or none vs college, master’s, or doctorate), (iv)
employment standing (working full time, working part time, or
stay-at-home parent vs on disability or not working/not on dis-
ability, excluding students, retired individuals, others), (v) dis-
ability status (on disability vs all other employment categories not
on disability), and (vi) instances of missing work because of

disease (missed work vs no missed work). Responses were also
divided based on the experience of various symptoms or treat-
ments, specifically (i) having a fistula (yes vs no), (ii) having a
stricture (yes vs no), (iii) having an ostomy (yes vs no), (iv) having
perianal disease (yes vs no), (v) symptom duration as the number
of years since the onset of symptoms (above mean vs below
mean), (vi) having bowel surgery (yes vs no), (vii) number
of bowel movements per day (0, 1, or 2 5 below median vs 3 or
more5 abovemedian), (viii) number of liquid/soft stools per day
(0 or 15 belowmedian vs 2 ormore5 abovemedian), (ix) taking
a steroidal drug (yes vs no), and (x) taking an immunomodulatory
drug (yes vs no). Fisher exact tests were used to compare the
prevalence of each symptomatic theme between groups. To cor-
rect for multiple comparisons, the Benjamini-Hochberg pro-
cedure was used with a false discovery rate of 0.05 and 272 test
statistics. The 272 p-values were sorted from smallest to largest,
and the largest value of i such that P(i) # 0.05, i/272, was de-
termined. The null hypotheses associated with the p-values
P(1), …, P(i) were rejected, resulting in 116 “discoveries.”

Data availability

Anonymized data will be shared with qualified investigators on
request.

RESULTS
Phase 1: CD qualitative interviews

We conducted interviews with 16 participants with CD and
obtained 792 patient quotes regarding the issues of greatest im-
portance to participants. From these quotes, 148 unique symp-
toms were identified. These symptoms represented 17
symptomatic themes related to gastrointestinal issues, inability to
do activities, problems with neck or back, fatigue, bowel acci-
dents, emotional issues, swallowing issues, decreased perfor-
mance in social situations, decreased satisfaction in social
situations, impaired sleep or daytime sleepiness, impaired body
image, pain, joint problems, eye problems, breathing difficulties,
skin problems, and dietary restrictions.

Phase 2: Cross-sectional study of individuals with CD

Our cross-sectional study involved 403 participants from a geo-
graphically diverse population. This sample was 26.6% male and
73.4% female and represented an age range from 20 to 88 years
with a mean age of 49.6 6 15.9 years. Most of the participants
(96.4%) identified as White, and 83.2% had a college degree or
higher. Employed individuals made up 64.3% of the sample
population. Participants were from 11 countries, with most of
them (97%) being from the United States and Canada. Partici-
pants from the United States represented 45 of the 50 states.
Table 1 provides additional details regarding the participants in
this cross-sectional study, with percentages normalized for the
number of people who answered each demographic question.
Figure 1 presents a complete outline of our study activities.

Prevalence of symptomatic themes and symptoms

Among the 17 symptomatic themes included in the cross-
sectional survey, the 4 symptomatic themes that occurred inmore
than three-quarters of participants with CDwere gastrointestinal
issues (93.0%), fatigue (86.4%), dietary restrictions (77.9%), and
impaired sleep or daytime sleepiness (75.6%). Of the 148 symp-
toms evaluated, not including the symptomatic themes, the 5
most prevalent were tiredness (88.9%), decreased energy (87.6%),
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passing gas/farting (84.7%), frequent bathroom visits (82.0%),
and having to modify diet because of disease (82.3%) (see Sup-
plementary Table 1, Supplementary Digital Content 1, http://
links.lww.com/AJG/C644).

Average life impact of symptomatic themes and symptoms

The symptomatic themes with the highest average life impact
(on a scale of 0–4), as reported by those with CD from the cross-
sectional survey, were fatigue (1.82), impaired sleep or daytime
sleepiness (1.71), gastrointestinal issues (1.66), and dietary re-
strictions (1.61). The individual symptoms with the highest
average life impact were worry about triggering symptoms with
specific foods (1.86), having to modify diet because of disease
(1.84), problems associated with the ostomy bag (1.82), ex-
haustion (1.77), and fatigue interfering with activities (1.77) (see
Supplementary Table 1, Supplementary Digital Content 1,
http://links.lww.com/AJG/C644). Prevalence and average life
impact for the 17 symptomatic themes in CD are shown in
Figure 2.

PIP of symptomatic themes and symptoms

The symptomatic themes with the largest PIP were fatigue (1.57),
gastrointestinal issues (1.54), impaired sleep or daytime sleepi-
ness (1.30), and dietary restrictions (1.26). The individual
symptoms with the highest PIP were tiredness (1.52), decreased
energy (1.52), having to modify diet because of disease (1.52),
worry about triggering symptoms with specific foods (1.45), and
having to constantly be aware of where the nearest bathroom is
(1.33) (see Supplementary Table 1, Supplementary Digital Con-
tent 1, http://links.lww.com/AJG/C644).

Demographic and clinical subgroup analysis of symptomatic

theme prevalence

Symptomatic themes significantly differed in prevalence among
subgroups, as listed in Table 2. The clinical feature that had the
strongest associationwith the prevalence of symptomatic themeswas
the number of liquid/soft stools per day. Participants who reported
equal toormore than themediannumberof liquid/soft stools perday
(median5 2) had a higher prevalence in 16 of the 17 symptomatic
themes (all categories, except problems with neck or back).

Other characteristics that were robustly associated with the
prevalence of symptomatic themes were as follows:

1. Having equal to or more than the median number of bowel
movements per day (median 5 3) was connected with a higher
frequency of 14 of the 17 symptomatic themes (all themes, except
skinproblems, problemswithneckor back, andemotional issues).

2. Missed work because of CD in employed participants was
associated with a higher prevalence of 13 symptomatic themes (all
themes, except gastrointestinal issues, problemswith neck or back,
impaired sleep or daytime sleepiness, and breathing difficulties).

3. Those who were either on disability or not working compared
with those who were working full time or part time or who
were stay-at-home parents showed a higher occurrence of 12
themes: inability to do activities, bowel accidents, emotional
issues, swallowing issues, decreased performance in social
situations, decreased satisfaction in social situations, impaired
sleep or daytime sleepiness, impaired body image, pain, eye
problems, breathing difficulties, and dietary restrictions.

4. Having perianal disease was associated with a higher
frequency of 11 themes: inability to do activities, fatigue,
bowel accidents, emotional issues, decreased performance in

Figure 1. Overview of study activities to identify symptoms of importance to individuals with Crohn’s disease.
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social situations, decreased satisfaction in social situations,
impaired sleep or daytime sleepiness, impaired body image,
pain, joint problems, and eye problems.

5. Those on disability experienced 10 symptomatic themes at a
higher frequency: pain, decreased performance in social
situations, decreased satisfaction in social situations, emotional
issues, impaired sleep or daytime sleepiness, impaired body
image, eye problems, bowel accidents, inability to do activities,
and swallowing issues.

Participants younger than the mean age of 49.6 years were more
likely to report emotional issues and impaired body image while those
who were older were more likely to report swallowing issues, bowel
accidents, breathing difficulties, and joint problems. Female partici-
pantsweremore likely tohavesymptomsrelated toproblemswithneck
orback, fatigue, andemotional issues comparedwithmaleparticipants.

The prevalence of several symptomatic themes was associated
with participant education level. Participants with higher levels of
education were less likely to report an inability to do activities,
problems with their neck or back, a decreased satisfaction in
social situations, joint problems, eye problems, breathing diffi-
culties, and skin problems compared with individuals who did
not obtain higher levels of education.

The presence of an ostomy was only associated with an increase
in impaired body image, whereas the presence of strictures and
presence of fistulas were associated with a higher prevalence of

multiple symptomatic themes. The use of steroid medications was
associated with an impaired body image and an inability to do
activities. The use of other immunomodulation medications was
not associatedwith a higher prevalence of any symptomatic themes.

DISCUSSION
This study explores the prevalence and relative importance of 148
symptoms comprising 17 symptomatic themes in a large pop-
ulation of individuals with CD recruited from the IBD Partners
patient registry. This research reveals that people with CD are
affected by a variety of symptoms that span physical, emotional,
social, and disease-specific domains of health.

Prevalence and average life impact of patient-reported

symptoms in CD

Although CD is frequently recognized and diagnosed because of its
gastrointestinal symptoms, this research highlights the effects that
many nongastrointestinal issues have on those diagnosed with CD.
Indeed, fatigue was identified by respondents as the symptomatic
theme that has the greatest impact on their lives. Other non-
gastrointestinal themes, such as those related to sleep, pain, and
emotional issues, also had a high prevalence and relative impact in
the study population and represent issues that are potentially ame-
nable to therapeutic interventions in the clinical setting.

The symptoms in CD that had the greatest prevalence were not
always the symptoms that had the greatest impact on participants’

Figure2.Prevalence and average life impact of symptomatic themes, with prevalence values (blue bars) on the lower x-axis (ranging from0% to 100%)and
average life impact values (red bars) on the upper x-axis (ranging from 0 to 4).
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Table 2. Prevalence of symptomatic themes in Crohn’s disease for the overall sample population (n5 403) and subgroups of individuals

with Crohn’s disease

A: Overall prevalence (%) of symptomatic themes in full sample

Theme

Overall prevalence (%)

of full sample (n5 403)

Gastrointestinal issues 93.0

Inability to do activities 72.3

Problems with your neck or back 60.2

Fatigue 86.4

Bowel accidents 57.1

Emotional issues 69.7

Swallowing issues 23.1

Decreased performance in social situations 53.1

Decreased satisfaction in social situations 45.6

Impaired sleep or daytime sleepiness 75.6

Impaired body image 57.2

Pain 72.2

Joint problems 67.2

Eye problems 41.7

Breathing difficulties 21.9

Skin problems 50.1

B: Prevalence of symptomatic themes by age and sex

Theme

Age (mean 5 49.55 yr) Sex

Prevalence (%)

P

Prevalence (%)

PBelow mean Above mean Male Female

Gastrointestinal issues 92.4 94.1 0.554 92.5 93.2 0.827

Inability to do activities 69.7 75.7 0.215 65.4 74.7 0.077

Problems with your neck or back 57.4 63.6 0.219 47.7 64.8 0.003*

Fatigue 88.6 84.0 0.190 77.6 89.5 0.003*

Bowel accidents 46.9 68.6 ,0.001* 59.8 56.1 0.569

Emotional issues 76.8 62.6 0.002* 59.4 73.3 0.010*

Swallowing issues 15.6 31.4 ,0.001* 26.2 22.0 0.422

Decreased performance in social situations 50.2 56.5 0.228 55.7 52.2 0.572

Decreased satisfaction in social situations 44.1 47.3 0.545 47.7 44.9 0.651

Impaired sleep or daytime sleepiness 73.8 77.7 0.414 72.9 76.6 0.434

Impaired body image 62.9 51.1 0.020* 50.5 59.7 0.111

Pain 71.6 73.4 0.737 63.6 75.3 0.023*

Joint problems 61.6 74.3 0.007* 62.6 68.8 0.280

Eye problems 36.5 47.9 0.025* 32.7 44.9 0.030*

Breathing difficulties 15.2 29.4 0.001* 25.5 20.7 0.339

Skin problems 48.3 51.6 0.548 46.7 51.4 0.431

Dietary restrictions 76.3 79.8 0.468 74.8 79.1 0.415

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.

C: Prevalence of symptomatic themes by education level and employment status

Theme

Education level Employment status

Prevalence (%)

P

Prevalence (%)

PCollege, above HS, technical, below Working Not working

Gastrointestinal issues 92.1 97.0 0.197 92.9 97.6 0.489

Inability to do activities 69.2 87.9 0.002* 69.4 95.1 ,0.001*

Problems with your neck or back 57.2 74.6 0.009* 59.0 76.2 0.040*

Copyright © 2022 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The American College of Gastroenterology The American Journal of GASTROENTEROLOGY
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Table 2. (continued)

C: Prevalence of symptomatic themes by education level and employment status

Theme

Education level Employment status

Prevalence (%)

P

Prevalence (%)

PCollege, above HS, technical, below Working Not working

Fatigue 85.0 92.5 0.121 85.9 97.6 0.040*

Bowel accidents 55.9 62.7 0.345 50.8 83.3 ,0.001*

Emotional issues 68.7 73.1 0.561 69.0 95.2 ,0.001*

Swallowing issues 22.5 26.9 0.432 19.5 40.5 0.005*

Decreased performance in social situations 51.8 59.1 0.345 46.3 90.5 ,0.001*

Decreased satisfaction in social situations 42.8 59.1 0.021* 39.6 88.1 ,0.001*

Impaired sleep or daytime sleepiness 73.5 86.6 0.028* 72.7 97.6 ,0.001*

Impaired body image 55.4 65.7 0.138 56.1 83.3 0.001*

Pain 70.9 77.6 0.299 70.7 97.6 ,0.001*

Joint problems 63.1 87.9 ,0.001* 65.1 81.0 0.050*

Eye problems 37.2 62.7 ,0.001* 37.9 73.8 ,0.001*

Breathing difficulties 18.9 36.4 0.003* 16.9 35.7 0.010*

Skin problems 47.2 65.7 0.007* 47.3 66.7 0.030*

Dietary restrictions 77.5 82.1 0.516 75.4 95.2 0.002*

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.

D: Prevalence of symptomatic themes by disability status and missing work

Theme

Disability status Missing work

Prevalence (%)

P

Prevalence (%)

POn disability All other employment No work missed Work missed

Gastrointestinal issues 100.0 92.3 0.240 90.9 96.5 0.126

Inability to do activities 95.8 70.1 0.004* 60.0 85.9 ,0.001*

Problems with your neck or back 72.0 59.7 0.292 54.6 69.8 0.022*

Fatigue 96.0 85.3 0.229 81.8 94.2 0.007*

Bowel accidents 84.0 54.4 0.003* 43.6 69.8 ,0.001*

Emotional issues 96.0 67.1 0.001* 60.4 83.7 ,0.001*

Swallowing issues 48.0 21.3 0.005* 13.3 31.4 0.001*

Decreased performance in social situations 96.0 48.9 ,0.001* 35.4 69.8 ,0.001*

Decreased satisfaction in social situations 96.0 41.2 ,0.001* 26.8 64.0 ,0.001*

Impaired sleep or daytime sleepiness 100.0 73.5 0.001* 67.3 86.1 0.001*

Impaired body image 88.0 54.0 0.001* 52.4 67.4 0.031*

Pain 100.0 69.7 ,0.001* 62.4 87.2 ,0.001*

Joint problems 84.0 66.0 0.078 59.2 79.1 0.002*

Eye problems 72.0 38.8 0.001* 33.9 53.5 0.004*

Breathing difficulties 36.0 20.1 0.074 14.7 25.6 0.041*

Skin problems 68.0 48.1 0.064 41.8 60.5 0.005*

Dietary restrictions 96.0 76.5 0.023* 69.1 88.4 0.001*

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.

E: Prevalence of symptomatic themes by fistula and stricture

Theme

Fistula Stricture

Prevalence (%)

P

Prevalence (%)

PYes fistula No fistula Yes stricture No stricture

Gastrointestinal issues 92.4 93.5 0.692 94.2 90.1 0.155

Inability to do activities 77.3 68.1 0.052 76.2 63.1 0.007*

Problems with your neck or back 59.3 59.6 1.000 62.3 54.6 0.163
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Table 2. (continued)

E: Prevalence of symptomatic themes by fistula and stricture

Theme

Fistula Stricture

Prevalence (%)

P

Prevalence (%)

PYes fistula No fistula Yes stricture No stricture

Fatigue 87.9 85.3 0.552 84.9 87.4 0.548

Bowel accidents 60.1 53.2 0.183 62.0 45.5 0.002*

Emotional issues 73.4 67.3 0.221 71.3 65.0 0.212

Swallowing issues 28.9 17.9 0.011* 25.7 16.8 0.044*

Decreased performance in social situations 59.5 48.2 0.032* 56.6 44.4 0.026*

Decreased satisfaction in social situations 51.7 40.6 0.035* 48.2 37.8 0.056

Impaired sleep or daytime sleepiness 79.1 72.9 0.191 77.9 69.9 0.090

Impaired body image 69.9 47.5 ,0.001* 64.1 43.7 ,0.001*

Pain 74.6 70.2 0.365 73.1 69.9 0.559

Joint problems 65.1 68.4 0.517 69.7 62.2 0.146

Eye problems 45.7 38.1 0.148 45.3 32.2 0.014*

Breathing difficulties 22.1 19.8 0.616 23.0 17.6 0.244

Skin problems 54.9 45.9 0.084 53.5 42.7 0.046*

Dietary restrictions 83.2 73.4 0.021* 82.9 67.8 0.001*

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.

F: Prevalence of symptomatic themes by ostomy and perianal disease

Theme

Ostomy Perianal disease

Prevalence (%)

P

Prevalence (%)

PYes ostomy No ostomy Yes perianal disease No perianal disease

Gastrointestinal issues 93.6 92.8 1.000 98.6 91.6 0.040*

Inability to do activities 80.9 71.1 0.224 87.8 68.4 0.001*

Problems with your neck or back 55.3 60.7 0.527 72.0 57.3 0.026*

Fatigue 89.4 85.8 0.654 97.3 83.5 0.001*

Bowel accidents 59.6 56.8 0.756 70.7 54.0 0.010*

Emotional issues 76.6 69.0 0.315 90.7 64.5 ,0.001*

Swallowing issues 19.2 23.3 0.584 33.3 20.8 0.033*

Decreased performance in social situations 68.1 51.1 0.030* 77.3 47.5 ,0.001*

Decreased satisfaction in social situations 59.6 43.7 0.044* 70.3 39.9 ,0.001*

Impaired sleep or daytime sleepiness 87.2 74.1 0.048* 86.5 73.3 0.016*

Impaired body image 83.0 53.9 ,0.001* 78.7 51.7 ,0.001*

Pain 72.3 71.9 1.000 92.0 67.1 ,0.001*

Joint problems 71.7 66.8 0.616 81.1 63.7 0.004*

Eye problems 57.5 39.5 0.027* 60.0 37.0 ,0.001*

Breathing difficulties 21.3 21.7 1.000 25.3 21.2 0.441

Skin problems 59.6 49.2 0.215 60.0 47.5 0.055*

Dietary restrictions 87.2 77.0 0.133 85.3 75.8 0.090*

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.

G: Prevalence of symptomatic themes by symptom duration and bowel surgery

Theme

Symptom duration (mean 5 25.18 yr) Bowel surgery

Prevalence (%)

P

Prevalence (%)

PBelow mean Above mean No bowel surgery Yes bowel surgery

Gastrointestinal issues 91.5 96.2 0.096 91.0 94.2 0.235

Inability to do activities 67.9 79.5 0.015* 67.3 75.4 0.086

Problems with your neck or back 56.3 66.2 0.059 57.3 61.4 0.464
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Table 2. (continued)

G: Prevalence of symptomatic themes by symptom duration and bowel surgery

Theme

Symptom duration (mean 5 25.18 yr) Bowel surgery

Prevalence (%)

P

Prevalence (%)

PBelow mean Above mean No bowel surgery Yes bowel surgery

Fatigue 86.6 86.7 1.000 87.3 85.5 0.658

Bowel accidents 50.0 68.4 ,0.001* 47.5 63.1 0.003*

Emotional issues 71.7 67.7 0.433 65.8 71.7 0.224

Swallowing issues 13.9 36.1 ,0.001* 20.9 24.1 0.542

Decreased performance in social situations 48.7 59.5 0.040* 45.2 57.5 0.018*

Decreased satisfaction in social situations 41.8 51.6 0.063 40.1 49.2 0.081

Impaired sleep or daytime sleepiness 72.3 80.9 0.056 69.0 79.6 0.018*

Impaired body image 54.9 60.8 0.255 45.9 63.9 ,0.001*

Pain 71.0 74.7 0.491 72.2 71.8 1.000

Joint problems 64.7 72.0 0.153 63.3 70.0 0.190

Eye problems 36.6 50.0 0.009* 32.9 46.9 0.007*

Breathing difficulties 16.5 29.9 0.002* 18.5 24.2 0.215

Skin problems 46.2 55.1 0.101 41.8 55.6 0.008*

Dietary restrictions 73.1 85.4 0.004* 70.3 82.6 0.005*

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.

H: Prevalence of symptomatic themes by number of bowel movements per day and number of liquid/soft stools per day

Theme

# Bowel movements per day (median 5 3.0) # Liquid/soft stools per day (median 5 2.0)

Prevalence (%)

P

Prevalence (%)

PBelow median Equal to or above median Below median Equal to or above median

Gastrointestinal issues 88.8 96.2 0.007* 88.2 97.6 ,0.001*

Inability to do activities 58.4 81.4 ,0.001* 59.9 82.9 ,0.001*

Problems with your neck or back 56.3 63.3 0.175 54.6 65.7 0.024*

Fatigue 78.9 91.3 0.001* 78.7 93.0 ,0.001*

Bowel accidents 42.2 67.1 ,0.001* 41.0 71.4 ,0.001*

Emotional issues 65.0 72.5 0.121 63.3 75.0 0.012*

Swallowing issues 16.2 27.9 0.008* 16.0 29.6 0.001*

Decreased performance in social situations 41.5 60.8 ,0.001* 44.1 61.0 0.001*

Decreased satisfaction in social situations 36.0 52.1 0.002* 37.2 53.1 0.002*

Impaired sleep or daytime sleepiness 64.0 83.7 ,0.001* 68.6 82.1 0.002*

Impaired body image 48.1 62.9 0.004* 44.9 67.6 ,0.001*

Pain 62.7 78.3 0.001* 63.3 79.8 ,0.001*

Joint problems 55.9 74.5 ,0.001* 54.3 78.3 ,0.001*

Eye problems 31.1 48.8 ,0.001* 31.4 50.7 ,0.001*

Breathing difficulties 13.8 27.6 0.001* 13.4 29.6 ,0.001*

Skin problems 46.0 52.5 0.222 43.6 55.4 0.021*

Dietary restrictions 70.8 82.9 0.005* 71.8 83.6 0.005*

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.

I: Prevalence of symptomatic themes by steroid medication and other immunomodulating medicine

Theme

Steroid medication Other immunomodulating medicine

Prevalence (%)

P

Prevalence (%)

PYes steroid No steroid Yes medicine No medicine

Gastrointestinal issues 92.8 94.4 1.000 92.6 94.7 0.622

Inability to do activities 74.0 54.1 0.013* 72.3 71.1 0.887

Problems with your neck or back 60.2 62.2 0.862 58.2 61.8 0.604
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lives. We have found this to be true in multiple other disease
populations studied through similar methods (26–30,35–39). Of
the 148 symptoms evaluated, worry about triggering symptoms
with specific foods had the greatest relative impact on patients’ lives
(1.86); however, this issue, which was experienced by 78.2% of the
participants, was less prevalent than numerous other symptoms.
Conversely, tiredness was themost common symptom reported by
patients (88.9%), yet this symptom had a lower life impact (1.71)
compared withmany less prevalent symptoms. Understanding the
distinction between prevalence of certain symptoms vs their im-
pact on patients’ lives is crucial for clinicians to be able to suc-
cessfully treat their individual patients.

Symptomatic theme prevalence in CD patient subgroups

We discovered that the prevalence of many symptomatic themes
varied based on both the clinical and demographic features of the
population. Specifically, we found that a higher frequency of
liquid/soft stools per day or bowel movements per day was the
clinical feature most robustly associated with a higher prevalence
of symptomatic themes in CD.

Our results showed differences in the prevalence of CD symp-
toms based on sex. CD is known to have a higher prevalence in
women (40), and certain symptomatic issues, such as fatigue,
problemswithneckorback, andemotional issues,were also reported
at a higher frequency by women than men. Additional studies are
needed to better understand the potential pathomechanisms behind
sex-associated symptoms in CD.

This study demonstrated the impact that CD symptom burden
hasonworkforceparticipation.Participantswithahigherprevalence
of CD symptoms weremore likely to miss work and be on disability
as opposed to those with a lower prevalence of symptoms. As ef-
fective therapies are developed in CD, it is possible that these ther-
apies will not only lower individual patient burden but also allow for
more productive and meaningful employment.

A higher prevalence of select symptoms was associated with a
lower education level. Of all the symptomatic themes, joint prob-
lems and eye problems were most heavily associated with a lower
education status. Although the presence of joint or eye problems
may reflect a more severe autoimmune process in CD (40–42),
additional studies are needed to investigate the relationship be-
tween these symptoms and educational achievement.

Relation of this study to current literature

This research adds to the existing body of literature that explores
the unique symptoms, QoL, and comorbidities of patients living
with CD. The symptoms and themes established in our study that
contributemost to patient-reported disease burden parallel, for the
most part, those seen in patients with CD from other studies
(10,20,21). However, unlike many previous studies, this research
used extensive patient input from the very beginning to develop a
comprehensive survey of patient-relevant symptoms, which was
then further explored in a large population of adults with CD.

Limitations of this study

There are limitations associated with this research. We ac-
knowledge that the large sample of people with CD who par-
ticipated in this cross-sectional study likely does not represent
the greater population of those with CD. Although our sample
size was more than 400, participants were limited to those who
were enrolled in the IBD registry. Thus, most of the participants
were highly educated (83.2% possessing a college degree or
higher) and were willing to engage in medical research. Al-
though higher education level is common and well known in
survey research (43), this potentially introduces a source of bias
into our results. In addition, members of the IBD registry may
differ from the broader patient population in the types and
severity of some symptoms. For example, individuals with mild
or no symptoms may not seek out research participation

Table 2. (continued)

I: Prevalence of symptomatic themes by steroid medication and other immunomodulating medicine

Theme

Steroid medication Other immunomodulating medicine

Prevalence (%)

P

Prevalence (%)

PYes steroid No steroid Yes medicine No medicine

Fatigue 86.3 86.5 1.000 85.9 85.5 1.000

Bowel accidents 57.5 51.4 0.490 56.6 56.6 1.000

Emotional issues 70.7 61.1 0.255 70.8 64.5 0.330

Swallowing issues 23.8 16.2 0.413 23.3 19.7 0.545

Decreased performance in social situations 54.1 44.4 0.296 54.2 48.7 0.442

Decreased satisfaction in social situations 47.0 33.3 0.160 46.6 42.1 0.522

Impaired sleep or daytime sleepiness 76.4 67.6 0.234 75.1 76.3 0.883

Impaired body image 59.5 36.1 0.008* 57.7 55.3 0.701

Pain 74.0 56.8 0.033* 72.2 71.1 0.887

Joint problems 67.9 59.5 0.359 66.4 67.1 1.000

Eye problems 42.7 32.4 0.294 40.9 42.1 0.897

Breathing difficulties 22.3 19.4 0.834 22.5 21.1 0.878

Skin problems 50.1 48.7 1.000 49.5 51.3 0.799

Dietary restrictions 78.9 70.3 0.218 78.6 77.6 0.877

*Values of P , 0.05 are marked by an asterisk, and values of statistical significance, by the Benjamini-Hochberg method, are in bold.
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through the Crohn’s & Colitis Foundation; conversely, those
with very severe symptomsmay not have the capacity to engage
in research. Thus, our cross-sectional study sample was likely
based on a stabilizing selection, in which patients on either
the mild or severe ends of the disease spectrum were un-
derrepresented. As a result, the variance of the reported relative
impact of symptoms may have been artificially lowered.

In our cross-sectional study, the mean age of individuals with
CDwas older than that of the typical population of thosewithCD.
Furthermore, 73.5% of our participants were female and 96.4%
were White. While CD is reportedly more common in these
populations (40,44), interpretation of the data must account for
the demographic features of these respondents. In particular, the
prevalence,average impact, and PIP of symptoms reflect what was
reported by patients in our study cohort, which may not be
generalizable to the entire international CD community.

Because our survey was conducted online, it is possible that
individuals with limited internet access because of technical or
socioeconomic factors were underrepresented. Nevertheless, the
results from our study likely do reflect the responses for the
section of the CD population that is likely to participate in re-
search and clinical trials in the future.

Patient-Reported Impact of Symptoms in CD adds to existing
knowledge regarding the multifactorial disease burden faced by
individuals with CD. These data have the potential to better equip
clinicians who care for patients with CD to recognize common,
important, and potentially treatable symptoms associated with this
disease. This work also highlights a unique symptomatic profile in
CD, supports themerit ofmultidisciplinary clinics that can address
these symptoms, and identifies clinically relevant and patient
meaningful symptomatic targets for future therapeutic research.
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