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OBJECTIVES:

There is increased interest in measuring patient-reported outcomes (PROs) such as quality of life (QoL)
among patients with inflammatory bowel disease (IBD). We aimed to create and validate a new measure
of QoL to assess the psychosocial burden of IBD using publicly available assessment tools.

METHODS:

Using the Crohn’s & Colitis Foundation’s IBD Partners cohort, we performed several cross-sectional and
longitudinal analyses to create a new PRO-based evaluation (PROBE) of QoL among patients with
Crohn’s disease (CD) and ulcerative colitis (UC). We used factor analysis and Pearson correlation test
to identify candidate questions for inclusion, Wilcoxon rank-sum test to examine responsiveness of the
PROBE to changes in disease activity, and test-retest reliability assessments in patients with stable
disease activity. We also compared the PROBE to the Short Inflammatory Bowel Disease Questionnaire
to assess construct validity.

RESULTS:

A total of 4,854 patients (64% CD, 36% UC) completed surveys with 6 items included in the final
PROBE. Compared with baseline there was a significant decrease in PROBE scores at follow-up among
patients who experienced a flare for UC (25.0 vs 22.2, P 5 0.001) and CD (23.1 vs 21.0, P < 0.001).
Among patients with stable disease activity, Cronbach alpha was 0.87 in CD and 0.82 in UC. The
PROBE correlated well with the Short Inflammatory Bowel Disease Questionnaire in CD (r 5 0.88) and
UC (r 5 0.86).

CONCLUSIONS:

We created a novel measure to assess QoL in patients with IBD using publicly available survey items.
This new PROBE can be used to facilitate clinical care, clinical and epidemiological research, and
quality improvement.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/A75
Am J Gastroenterol 2019;00:1–8. https://doi.org/10.14309/ajg.0000000000000177

INTRODUCTION
In the past, research studies on inﬂammatory bowel disease (IBD)
focused on clinical outcomes such as surgery, hospitalizations,
death, and other objective adverse events. More recently, however,
patient-reported outcomes (PROs) such as quality of life (QoL)
have gained attention. Unfortunately, validated QoL measures for
use in patients with IBD are limited.
Since its development and publication in 1996, the Short Inﬂammatory Bowel Disease Questionnaire (SIBDQ) (1) has been
one of the most widely used measures to assess QoL among
patients with IBD. Although the SIBDQ is a validated measure
for assessing QoL among patients with IBD, it is a proprietary

measure, with associated license fees of up to $2,000 required for
research and clinical assessment (licensed from McMaster University, Hamilton, ON). In recent years, a number of nondiseasespeciﬁc PRO assessment tools, such as the National Institutes of
Health Patient-Reported Outcomes Measurement Information
System (PROMIS) (2–4), have been developed to assess physical
and psychosocial functioning in the general population, and
growing literature suggests their relevance to patients with IBD
(5,6). Although each of these domains has the potential to signiﬁcantly impact individual factors associated with QoL in IBD,
a combined assessment has the advantage of evaluating overall
QoL, including psychological and physiological factors, which
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has been identiﬁed as a critical goal for the assessment of QoL in
patients with IBD (7). In addition, a combined endpoint oﬀers the
opportunity for longitudinal assessment and the potential to
monitor for changes in QoL over time.
Understanding the association between QoL and clinical outcomes among patients with IBD is critical. Overall QoL has been
reported to be generally poorer among patients with IBD compared
with the general population (7,8). As new medical therapies are
developed for IBD, or as existing therapies are compared, it will be
critical to use reliable and validated QoL measures that are responsive to change and diﬀerences in disease activity.
In this study, we aimed to create and validate a free, minimally
burdensome measure of QoL in patients with IBD. We used survey
data from the Crohn’s & Colitis Foundation’s IBD Partners Internet cohort to create a new instrument, the PRO-based evaluation
(“PROBE”) using publicly available PRO measures. We also evaluated the content and construct validity of this new instrument, as
well as test-retest reliability and responsiveness to changes in disease activity over time among cohort participants.

METHODS
Overall study design

Within a large Internet-based cohort of patients with IBD, we
performed several cross-sectional and longitudinal analyses to
evaluate potential candidate variables for inclusion in the PROBE.
Candidate items were selected from PROMIS items and other
PROs used in the IBD Partners cohort. Following the identiﬁcation of candidate items, disease-speciﬁc activity indexes were
used to evaluate the responsiveness of the PROBE to changes in
disease activity over time.
Study population

IBD Partners is a longitudinal Internet-based cohort of patients
with self-reported ulcerative colitis (UC) or Crohn’s disease
(CD). The study cohort has previously been described in detail
(9–11). Brieﬂy, patients who were 18 years or older, with selfreported IBD were recruited to the IBD Partners cohort registry
through social media and email invitations, as well as direct
recruitment through Crohn’s & Colitis Foundation’s educational and fundraising events. Participants completed baseline
and follow-up surveys (oﬀered at 6-month intervals), including
core questions with information on disease phenotype, activity,
medication use, and PROs.
Potential Variables for PROBE

Participants completed 4 items from 5 of the PROMIS item banks
assessing individual domains of QoL (anxiety, depression, fatigue, satisfaction with the social role, and pain interference) that
reﬂect 3 domains of the SIBDQ (emotional, social, and systemic).
The full item banks are available in Supplementary Table 1 (see
Supplementary Digital Content 1, http://links.lww.com/AJG/
A75). The construct validity of each of these measures has previously been validated within the IBD Partners population (12).
Each of the questions eligible for inclusion in the PROBE had
response options based on a 5-point Likert scale (ranges: Never to
Always, Not at all to Very much). Rather than including all items
from each PROMIS domain, we selected single questions to
minimize respondent burden. In addition, to capture the fourth
domain of the SIBDQ (bowel symptoms), we included a patientreported measure of disease activity over the past week.
The American Journal of GASTROENTEROLOGY

Other variables

The licensed SIBDQ was also administered to all participants as
a disease-speciﬁc legacy measure of health-related QoL. We used
validated measures of self-reported disease activity, with clinical
remission deﬁned as a short Crohn’s Disease Activity Index
(sCDAI) (13) , 150 for subjects with CD or Simple Clinical
Colitis Activity Index (SCCAI) (14) , 2 for subjects with UC.
Patient demographics, medication use, phenotype as deﬁned by
Montreal Classiﬁcation, and surgical history were also assessed by
patient self-report. Patients with a history of an ostomy or ileal
pouch-anal anastomosis were excluded from this analysis, given
that activity indexes based on the number or frequency of bowel
movements are not applicable in these subgroups.
Statistical analysis

Baseline characteristics, factor analysis, and Pearson correlation test. Descriptive statistics were used to assess the baseline
demographics and disease characteristics of the study population.
We then performed a factor analysis to evaluate the relationship
between each item within the 5 potential PROMIS item banks and
their respective QoL domains. Given the existing relationship
between individual PROMIS domains and QoL in the IBD
Partners cohort (12), conﬁrmatory factor analysis was used to test
our hypothesis that each question in a particular PROMIS item
bank would demonstrate a high loading. Under this hypothesis, if
all questions in a PROMIS item bank demonstrated high loading,
and subsequently demonstrated high correlation coeﬃcients, the
highest loading question could be selected for inclusion in the
PROBE. Conﬁrmatory factor analysis was performed among all
participants to ensure maximal sample size, allowing for the
greatest assessment of both model ﬁt and identiﬁcation of appropriate domains for inclusion in the PROBE.
Model ﬁt was evaluated using the PROC CALIS procedure,
using covariance structure analysis and the maximum-likelihood
estimation method. We used ﬁve indexes to determine model ﬁt:
the x2 statistic, the root mean square error of approximation
(RMSEA), the comparative ﬁt index (CFI), the Bentler and
Bonnett’s non-normed index (NNI), and the normed ﬁt index
(NFI). In these analyses, a nonsigniﬁcant chi-square close to zero
indicates that there is little diﬀerence between the observed and
expected covariance matrices (15). However, the chi-square value
can be aﬀected by sample size, and thus a large x2 and a signiﬁcant
P value does not necessarily suggest poor ﬁt (16). RMSEA and CFI
values range from 0 to 1, with a RMSEA value of 0.06 or less
indicating acceptable model ﬁt (15). In contrast, a NNI, NFI, or
CFI value of 0.90 or greater indicates acceptable model ﬁt (15).
After the factor analysis, we performed Pearson correlation
test to demonstrate that each of the questions within the PROMIS
domain was intercorrelated with the other 3 questions in the
domain. These correlations were performed to ensure that no
outliers were present among the individual questions, and ultimately to allow for the selection of a single question per domain
for the PROBE.
Assessment of the PROBE. After selection of the 6 items for the
PROBE, Wilcoxon rank-sum test was used to compare scores on
the PROBE at the initial assessment and then on an assessment 6
months later among patients with CD and UC to examine testretest reliability (among patients with stable disease activity) and
responsiveness to changes in disease activity over time (among
patients with changes in disease activity). Analyses were grouped
by disease subtype and by disease activity: patients with the same
VOLUME 00 | MONTH 2019 www.amjgastro.com
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disease activity at both assessments, patients in remission at
baseline who experienced a ﬂare, and patients who were in a ﬂare at
baseline who went into remission before the follow-up assessment.
For comparison, the SIBDQ was assessed in the same manner.
Using Pearson correlation, the PROBE was also compared to the
SIBDQ among all patients with IBD, and separately among patients
with CD or UC. Among patients with stable disease activity (the
same disease state at both assessments), the test-retest reliability of
the PROBE measure was assessed using the test-retest reliability
coeﬃcient and Cronbach alpha coeﬃcient.
In a series of analyses, the PROBE was compared with individual disease activity indexes including the sCDAI and
the SCCAI using Pearson correlation test. Patients were then
stratiﬁed by the severity of ﬂare of disease, using previously
published thresholds for the sCDAI (17) and the SCCAI, (18)
with PROBE scores compared by category of disease activity. In
addition, we performed a secondary analysis of PROBE scores
stratifying by steroid use at baseline and in follow-up. All statistical analyses were performed using SAS (version 8.4, SAS Institute, Cary, NC). The study protocol was approved by the
Institutional Review Board at the University of North Carolina at
Chapel Hill.

RESULTS
Between February 1, 2012 and June 31, 2016, 4,854 patients with
IBD (64% CD, 36% UC) completed the initial and follow-up
surveys that included candidate items to be included in the new
PROBE. The mean age of participants at the time of initial survey
completion was 44.2 years (s.d., 15.2 years, range 18–91), with
a mean time since IBD diagnosis of 13.6 years (s.d. 12.4 years).
The majority of participants were female, with 73% of participants with CD and 70% of UC participants reporting female sex
(Table 1). At the time of initial evaluation, 66% of the participants
with CD and 47% of the participants with UC were in clinical
remission. The median time between completed surveys was 183
days (interquartile range (IQR) 170–201).
When factor analysis was performed analyzing questions in
the 5 PROMIS domains, high loadings were demonstrated in each
of the 5 factors (Table 2). The model demonstrated an acceptable
ﬁt to the data, with 4 of the 5 pre-stated indexes of model ﬁt being
fulﬁlled: x2 14,296.5, P , 0.001; RMSEA: 0.053; CFI: 0.981, NFI:
0.981, NNI: 0.977. Pearson correlations were then performed to
analyze the relationship between individual items within each
PRO domain. In each of the domains, items were highly correlated, as demonstrated by the following Pearson coeﬃcients:
anxiety (0.636–0.718), depression (0.740–0.829), fatigue (0.813–0
0.934), satisfaction with the social role (0.756–0.860), pain interference (0.884–0.932). Given these correlations, the item with
the highest loadings from each domain was selected for inclusion
in the ﬁnal PROBE along with the prespeciﬁed patient-reported
activity assessment, yielding a 6-item measure (Table 3).
Among patients with CD, the PROBE demonstrated a correlation coeﬃcient of 0.88 with the SIBDQ (Figure 1). Among
patients with UC, the PROBE demonstrated a Pearson coeﬃcient of 0.86 with the SIBDQ. When patients were subdivided
by disease activity at baseline, these correlations remained high:
CD patients in remission (r 5 0.80), CD patients in a ﬂare (r 5
0.80), UC patients in remission (r 5 0.77), and UC patients in
a ﬂare (r 5 0.80).
For all patients assessed, the range of the PROBE values was
6–30, with high scores reﬂecting higher QoL. The median PROBE
© 2019 by The American College of Gastroenterology

Table 1. Demographics and clinical characteristics among
participants in IBD Partners at the time of completion of the initial
patient-reported outcomes-based evaluation
Ulcerative colitis
(n 5 1735)

Crohn’s disease
(n 5 3119)

n

%

n

%

Age (mean, s.d.)

45.2

15.1

43.6

15.3

Sex: female

1,220

70

2,271

73

Clinical remission

913

47

2044

66

Flare

822

53

1,075

34

11.7

11.3

14.7

12.8

Former smoker

553

32

894

29

Current smoker

68

4

224

7

1,474

47

446

14

Disease activitya

Years since IBD diagnosis
(mean, s.d.)
Smoking status

History of IBD-related surgery

N/A

Corticosteroids, current user

189

11

Aminosalicylates, current user

1,296

75

1,145

37

Immunomodulator, current user

1,285

25

1,006

33

361

21

1,395

45

Biologic therapy, current user

IBD, inflammatory bowel disease; sCDAI, Crohn’s Disease Activity Index.
a
Disease activity defined as clinical remission or flare, where clinical remission
was defined as a score of , 2 on the Simple Clinical Colitis Activity Index for
ulcerative colitis or a score of , 150 on the Short CDAI.

value was 24 (IQR 19–27) among patients with CD at the ﬁrst
assessment and 25 (IQR 21–27) among patients with UC at the
ﬁrst assessment (Table 4). When evaluating for ceiling eﬀects, 4%
of all respondents scored at the upper extreme, suggesting that the
PROBE performed well, capturing high QoL. Similarly, only 0.2%
of respondents scored at the lowest extreme, indicating negligible
ﬂoor eﬀects.
When assessed by Pearson correlation, the PROBE demonstrated a negative correlation with both the sCDAI (20.77) and
the SCCAI (20.68), indicating a decrease in QoL as the individual
disease activity index score increased (Supplementary Figures
1a,b, see Supplementary Digital Content 1, http://links.lww.com/
AJG/A75). In addition, when the sCDAI was stratiﬁed by severity
of ﬂare, signiﬁcant diﬀerences were noted in the median PROBE
scores when comparing participants in remission (median 26,
IQR 23–28), mild (median 20, IQR 18–23), moderate (median 16,
IQR 14–19), and severe ﬂares (median 12, IQR 10–16, P , 0.001;
Supplementary Figure 2a, see Supplementary Digital Content 1,
http://links.lww.com/AJG/A75). Similarly, when the SCCAI was
stratiﬁed by severity of ﬂare, signiﬁcant diﬀerences were noted in
the median PROBE scores when comparing participants in remission (median 27, IQR 25–29), mild (median 23, IQR 19–25),
moderate (median 18.5, IQR 16–22), and severe ﬂares (median
12, IQR 8–13, P , 0.001; Supplementary Figure 2b, see Supplementary Digital Content 1, http://links.lww.com/AJG/A75).
Among patients with CD in remission at the ﬁrst assessment
who went on to experience a ﬂare at the time of the second
assessment, the mean PROBE value decreased by 2.1 points (23.1
The American Journal of GASTROENTEROLOGY
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Table 2. Patient-Reported Outcome measure factor loadings, grouped by 5 existing PROMIS measure domains
In the past 7 days…

Anxiety

I felt fearful

0.763

I found it hard to focus on anything other than
my anxiety

0.883

My worries overwhelmed me

0.879

I felt uneasy

0.830

I felt worthless

Depression

Fatigue

Social satisfaction

Pain

0.857

I felt helpless

0.902

I felt depressed

0.847

I felt hopeless

0.915

I feel fatigued

0.923

I have trouble starting things because I am
tired

0.871

How run-down did you feel on average

0.958

How fatigued were you on average

0.972

I am satisfied with my ability to meet the needs
of my friends

0.941

I am satisfied with my ability to do things for
fun with others

0.909

I am satisfied with my ability to do things for my
family

0.937

I am satisfied with my ability to do work really
important to me

0.851

How much did pain interfere with your day-today activities

0.947

How much did pain interfere with work around
the home

0.977

How much did pain interfere with ability to
participate in social activities

0.917

How much did pain interfere with your
household chores

0.950

vs 21.0, P , 0.001, Figure 2a). Similarly among patients with UC
in remission at baseline who went on to experience a ﬂare, the
mean PROBE value decreased by 2.8 points (25.0 vs 22.2, P 5
0.001; Figure 2b). In patients with CD demonstrating the same
disease activity at both assessments, 51% of patients in remission
and 56% of patients in a ﬂare at both assessments demonstrated
PROBE values that changed by no more than 2 points between
baseline and follow-up assessments. Among patients with UC,
51% of patients in remission at both assessments and 53% of
patients in a ﬂare demonstrated PROBE values that changed by
no more than 2 points between assessments.
In assessing the test-retest reliability of the PROBE among
patients with CD with stable disease activity, the test-retest reliability coeﬃcient was 0.78 and the Cronbach alpha was 0.87.
Among patients with UC, the test-retest reliability coeﬃcient was
0.69 and the Cronbach alpha was 0.82.
In a secondary analysis, PROBE scores were analyzed by steroid
use at baseline and follow-up (Supplementary Table 2, see Supplementary Digital Content 1, http://links.lww.com/AJG/A75).
The highest PROBE scores were noted among patients who never
The American Journal of GASTROENTEROLOGY

used steroids (baseline mean 23.4 in CD, s.d. 4.8 and baseline
mean 24.1 in UC (s.d. 4.4)). Patients with CD who were on steroids at baseline and then discontinued steroids before follow-up
demonstrated an increase in the mean PROBE score of 2.5 points
(20.1 vs 21.6, P , 0.001), whereas patients who were initiated on
steroids between the baseline survey and follow-up demonstrated
a decrease in the mean PROBE value (20.9 vs 19.9, P , 0.001).
Similar trends were noted among patients with UC, although the
decrease in PROBE score among 72 patients with UC who initiated steroids after the baseline evaluation was not statistically
signiﬁcant (23.2 vs 20.7, P 5 0.255).

DISCUSSION
We developed and evaluated the psychometric properties of
a novel, brief, license-free, and potentially clinically useful instrument to measure QoL in patients with IBD. The PROBE was
constructed using publicly available items from existing PRO item
banks and was evaluated in a national cohort of more than 4,000
patients with IBD in multiple disease activity states. This new QoL
measure for patients with IBD demonstrated responsiveness to
VOLUME 00 | MONTH 2019 www.amjgastro.com
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Table 3. Final questions included in the PROBE, a 6-question
measure of quality of life among patients with inflammatory bowel
disease
In the past 7 days…
I found it hard to focus on anything other than my anxiety
(5) Never
(4) Rarely
(3) Sometimes
(2) Often
(1) Always
I felt hopeless
(5) Never
(4) Rarely
(3) Sometimes
(2) Often
(1) Always
How fatigued were you on average
(5) Not at all
(4) A little bit
(3) Somewhat
(2) Quite a bit
(1) Very much
I am satisfied with my ability to meet the needs of my friends
(1) Not at all
(2) A little bit
(3) Somewhat
(4) Quite a bit
(5) Very much
How much did pain interfere with work around the home?
(5) Not at all
(4) A little bit
(3) Somewhat
(2) Quite a bit
(1) Very much
How would you rate your IBD activity?
(5) remission
(4) minimal symptoms
(3) Mildly active
(2) Moderately active
(1) Severely active
Scores for each response to an individual question are listed in parentheses.
IBD, inflammatory bowel disease; PROBE, Patient-Reported Outcome-Based
Evaluation.

change in disease status among patients with CD and UC, and
demonstrated high test-retest reliability in those with stable
disease states. When compared with the widely used legacy IBD
QoL measure, the SIBDQ, the PROBE demonstrated excellent
© 2019 by The American College of Gastroenterology

construct validity in patients with both CD and UC. These ﬁndings
suggest that the PROBE performs well as a new measure of QoL
among patients with IBD and oﬀers several advantages including
minimal patient burden and non-proprietary, no-cost access, for
use in clinical care and IBD research.
QoL in IBD can diﬀer signiﬁcantly among patients who are
experiencing a ﬂare of disease compared with periods of remission.
In a recent systematic review and meta-analysis, Knowles et al. (7)
demonstrated that patients with active IBD were more likely to
have poor QoL as compared to patients with inactive IBD. In our
analyses, the PROBE demonstrated strong responsiveness to
changes in disease activity among patients with CD and UC, in
addition to strong test-retest reliability among patients with stable
disease states. In designing the PROBE, our purpose was to develop
a QoL instrument that could be used in patients with CD and UC.
Although the instrument might have utility in patients with other
inﬂammatory disorders, it was only tested in patients with IBD.
Among patients who demonstrated the same disease state at
both assessments, more than 50% of patients were found to have
a stable PROBE score, with a change of no more than 2 points
between assessments. Although the decreases in the PROBE score
by 2.1 points in patients with CD who experienced a ﬂare and 2.8
points in patients with UC likely represent tentative cutoﬀs for
determining clinically meaningful changes, these will need to be
further evaluated. The establishment of minimally important
diﬀerences and threshold values for the PROBE in the assessment
of optimal QoL in patients with IBD remain important future
directions for the evaluation of this measure.
In recent years, there has been an increasing recognition of the
importance of PROs in the assessment of patients with gastrointestinal disorders, particularly IBD (5,6,12,19–21). PROs have
been identiﬁed as critical measures in the evaluation of patients
with IBD, given that they can assess speciﬁc concerns and patient
preferences at the individual level, as well as trends in comparative health and disease at the population level (20). The National
Institutes of Health developed the PROMIS initiative to provide
PRO measurement tools as a dynamic resource for both clinical
and research application (22). Although we did not use full
PROMIS measures in the creation of the PROBE, the inclusion of
previously validated PRO item banks provided several advantages
for assessing QoL in a large group of patients with IBD. For
example, grouping by multiple factors that aﬀect QoL among
patients with IBD, the PROBE could be compared with the full
SIBDQ. Moreover, collecting items that had been speciﬁcally
designed to convey signiﬁcant information about QoL with
minimal patient burden oﬀered another unique advantage.
In addition to creating a measure based on publicly available
questions that could be used by other researchers and practitioners, we used the minimal number of potential questions to
decrease the burden of survey completion by patients. The use of
conﬁrmatory factor analysis and Pearson correlation in the
evaluation of candidate variables allowed for the selection of those
variables with the highest apparent connection to QoL domains
in our population. However, a signiﬁcant limitation of our study
is that we did not use focus groups or direct patient interviews to
identify the domains or factors of QoL that were most important
to patients with IBD. Although we created a disease-speciﬁc
measure of QoL and attempted to use domains that were similar
to those that have been validated with the SIBDQ, we did not have
the opportunity to directly assess which QoL factors patients with
IBD weigh most heavily before the creation of the PROBE.
The American Journal of GASTROENTEROLOGY
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Figure 1. Scatter plot demonstrating correlation between the patient-reported outcome-based evaluation and the Short Inflammatory Bowel Disease Questionnaire
among patients with Crohn’s disease and ulcerative colitis. Among patients with Crohn’s disease, r 5 0.88; among patients with ulcerative colitis, r 5 0.86.

The domains examined in the PROBE are focused on factors
known to signiﬁcantly impact QoL among patients with IBD. In
addition to a patient-reported evaluation of disease activity over
the past week, the 5 other domains in this novel measure directly
assess psychosocial factors that have previously been linked to
QoL and outcomes among patients with CD and UC. Among
patients with IBD, anxiety and depression have previously been
demonstrated as important determinants of health-related QoL
(23,24). Multiple PROMIS domains have been evaluated within
the IBD Partners population (12) and externally in ambulatory
clinic settings (5). In these evaluations, patients with both CD and
UC demonstrate signiﬁcant impairments in multiple domains,
including anxiety, depression, satisfaction with the social role,
and pain interference (5,12). In a large French cohort of patients
with IBD, approximately one half of patients reported poor QoL
along with severe fatigue and/or depression (21).
The PROBE was developed within IBD Partners using
existing patient-reported domains, and further assessment of

the validity of the PROBE in external populations would be
helpful to establish the PROBE as a QoL assessment. In future
studies, we plan to validate the PROBE within a multidisciplinary IBD clinic where more granular clinical data are available,
and perform subanalyses of the PROBE in multiple phenotypes.
Perhaps, most important will be incorporating patient feedback
on the most critical components of QoL as assessed by the
PROBE to further tailor the thresholds suggested in the initial
creation. Other specialties have incorporated QoL assessments
including the PROMIS measures through the electronic medical
record (25,26). Given the increased recognition of psychological
factors on the disease course of patients with IBD, integrating
QoL measures such as the PROBE into the workﬂow of a multidisciplinary IBD center may allow for standardized longitudinal
assessments of QoL and the recognition of patients who are at risk
for worse outcomes.
QoL is a self-reported measure that is inﬂuenced by disease
activity, and although these are 2 separate constructs, these

Table 4. A comparison of the PROBE and the SIBDQ at baseline survey and follow-up (5–18 months) survey, with analysis by subtype of
inflammatory bowel disease and disease activitya

Crohn’s disease (n 5 3,119)

PROBE
initial

PROBE
follow up

P
valueb

SIBDQ
initial

SIBDQ
follow up

P
valueb

22.8

22.7

,0.001

49.7

50.1

,0.001

Patients with the same disease activity at both assessments (n 5 2,386)

23.2

22.9

,0.001

50.5

51.1

,0.001

Patients in remission at baseline who experienced a flare at follow-up (n 5 359)

23.1

21.0

,0.001

50.9

44.2

,0.001

Patients in a flare at baseline who went into remission at follow-up (n 5 374)

19.9

22.9

,0.001

42.9

49.7

,0.001

23.7

23.1

,0.001

51.7

52.6

,0.001

Ulcerative colitis (n 5 1735)
Patients with the same disease activity at both assessments (n 5 1,307)

23.8

23.2

,0.001

52.0

52.8

,0.001

Patients in remission at baseline who experienced a flare at follow-up (n 5 201)

25.0

22.2

0.001

54.9

48.9

,0.001

Patients in a flare at baseline who went into remission at follow-up (n 5 227)

22.0

23.7

,0.001

47.8

55.3

,0.001

PROBE, Patient-Reported Outcome-Based Evaluation; SIBDQ, Short Inflammatory Bowel Disease Questionnaire.
a
Disease activity defined as clinical remission or flare, where clinical remission was defined as a score of , 2 on the Simple Clinical Colitis Activity Index for ulcerative colitis or
a score of , 150 on the Short Crohn’s Disease Activity Index for Crohn’s disease.
b
P value obtained by Wilcoxon rank-sum test.
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activity or other clinical markers (29). Additionally, the demographics of the study population are not representative of all
patients with IBD. A longer follow-up may be necessary to track
QoL changes over longer disease durations and changes in
therapy, postoperative changes, and disease progression. Our
ﬁndings regarding steroid use and QoL require further study
because steroid use may independently aﬀect QoL in patients
with IBD or may serve as a proxy for increased disease activity.
In conclusion, we have created a novel patient-reported measure for the assessment of QoL among patients with IBD, using
survey items that are publicly available to all researchers and
clinicians. The PROBE was designed to have minimal patient
burden, and can likely be completed by most patients without clinician assistance. This QoL measure demonstrates responsiveness to changes in disease state and high test-retest
reliability. In contrast to legacy assessments of QoL in IBD such
as the SIBDQ, the PROBE has no associated cost burden to limit
implementation in clinical practice or research. The new PROBE
instrument can be used to assess QoL and important symptoms
among patients with UC and CD, thereby facilitating clinical care,
quality improvement, and clinical and outcomes research.
CONFLICTS OF INTEREST

Figure 2. Disease activity over time, compared with the patient-reported
outcome-based evaluation among patients with Crohn’s disease (CD) and
ulcerative colitis (UC). (a) Patients with Crohn’s disease and (b) patients with
ulcerative colitis. PROBE, Patient-Reported Outcome-Based Evaluation.

represent parallel targets for the multidisciplinary care of patients
with IBD. We expect that during a ﬂare of disease, patients would
report worse QoL. Indeed, a lack of correlation between QoL and
patient-reported disease activity would cast doubt on the face
validity of the PROBE. In order to assess this validity, we simply
dichotomized patient-reported episodes of ﬂare using predetermined thresholds; however, our exploratory analyses correlating the PROBE with the sCDAI and SCCAI, respectively, also
demonstrated negative correlations. In addition, disease activity
can be inﬂuenced by other patient-related factors including depression, anxiety, and social support (27,28).
Our study has multiple strengths, including the large sample
size available for analysis through the IBD Partners cohort and the
ability to assess disease activity at multiple time points. However,
our study has limitations as well. Although the IBD Partners cohort
represents a large population of patients with CD or UC, disease
diagnoses were self-reported. Previous studies within IBD Partners
have validated multiple factors, including the subtype of IBD,
disease status, and history of IBD-related surgery (10); however,
this remains an Internet-based cohort with no validation using
medical record data. We do not have access to endoscopic or
laboratory data in the IBD Partners population; however, QoL
in IBD may not be universally related directly to endoscopic
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Study Highlights
WHAT IS KNOWN

3 The importance of assessing QoL in patients with IBD through
validated measures has been recognized in recent years.

3 Overall, QoL in patients with IBD is poorer than in the general
population.

3 Using an inflammatory bowel disease–specific combined

assessment of psychological and physical factors of QoL has
been identified as critical goal.

WHAT IS NEW HERE

3 We developed a novel measure (the PROBE) to assess QoL in
patients with IBD.

3 The PROBE was developed from known domains affecting
QoL in patients with Crohn’s disease and ulcerative colitis.

3 The PROBE demonstrates responsiveness to change in

disease states and high test-retest reliability in patients with
stable disease patterns.
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