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ABSTRACT

Introduction:  Bowel urgency has recently been 
recognized as a Crohn’s disease (CD) symptom 
that substantially impacts patients’ quality of 
life. The Urgency NRS is a single-item patient-
reported outcome measure assessing bowel 
urgency severity in the past 24 h (0–10 scale). 
We aimed to evaluate the psychometric proper-
ties of the Urgency Numeric Rating Scale (NRS) 

in adults with moderately to severely active 
CD and to estimate thresholds for meaningful 
improvement and bowel urgency remission.
Methods:  Psychometric analyses used pooled 
data from the Phase 3 VIVID-1 study of miriki-
zumab, where participants with CD completed 
the Urgency NRS and other assessments. The 
Patient Global Rating of Severity (PGRS) and 
Patient Global Impression of Change (PGIC) 
were used as primary anchors to estimate 
Urgency NRS thresholds representing meaning-
ful improvement and remission.
Results:  The Urgency NRS showed good test–
retest reliability in participants who were stable 
based on PGRS and PGIC. It was moderately cor-
related with similar assessments and weakly cor-
related with endoscopic/laboratory assessments. 
It differentiated between participant subgroups 
varying in disease severity and quality of life 
based on PGRS and other assessments. It was 
sensitive to change, as Urgency NRS improve-
ments during the trial differed between most 
PGRS change and PGIC categories. A 3–5-point 
reduction on the Urgency NRS represented 
meaningful improvement and a score of ≤ 2 rep-
resented remission.
Conclusion:  The Urgency NRS demonstrated 
strong psychometric properties in the VIVID-1 
population of moderately to severely active CD. 
Analyses also suggested meaningful improve-
ment and remission thresholds.
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Key Summary Points 

Why carry out this study?

Bowel urgency has recently been recognized 
as a common symptom of Crohn’s disease 
(CD) that significantly impacts patients’ lives

The Urgency Numeric Rating Scale (NRS) is a 
single-item patient-reported outcome meas-
ure assessing severity of bowel urgency in the 
previous 24 h on an 11-point scale

This study evaluated the psychometric prop-
erties of the Urgency NRS in moderately to 
severely active CD and estimated thresholds 
for meaningful change and remission for 
bowel urgency

What was learned from the study?

The Urgency NRS demonstrated reliability, 
validity, and responsiveness in a clinical 
trial of moderately to severely active CD; 
a 3–5-point reduction in the Urgency NRS 
score could indicate clinically meaning-
ful improvement of bowel urgency in this 
patient population, and a score of ≤ 2 could 
represent remission

These findings support the suitability of the 
Urgency of NRS for assessing treatment ben-
efits in patients with CD during clinical trials

INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory 
bowel disease (IBD) that can affect any segment 
of the gastrointestinal tract [1, 2]. Common 
symptoms include diarrhea, abdominal pain 

and cramping, weight loss, fatigue, and fever 
[1, 2]. Up to half of patients may also experi-
ence extraintestinal manifestations, including 
in joints, skin, and eyes [2]. Treatment goals 
have evolved, and current consensus incorpo-
rates short-term (clinical response), medium-
term (clinical remission and normalization of 
biomarkers), and long-term targets [endoscopic 
healing and normalized quality of life (QoL)] [2, 
3]. Additionally, disease clearance has emerged 
as an overall goal, and there is an increas-
ing focus on profiling patient determinants to 
ensure QoL [3–5].

Bowel urgency, the sudden and urgent need 
to have a bowel movement, is widely recognized 
to be among the most common and disruptive 
symptoms of ulcerative colitis (UC), another 
IBD [7–10]. As such, bowel urgency assessment 
is included in current clinical guidelines for 
UC [11, 12]. The multi-country CONFIDE sur-
vey recently highlighted the significant impact 
that bowel urgency and related fecal inconti-
nence can have on patients with moderately 
to severely active CD [13, 14]. Unsurprisingly, 
patients identify bowel urgency control as one 
of the most valued treatment objectives [15–17]. 
However, clinical guidelines in CD do not incor-
porate bowel urgency assessment [18, 19], and 
this symptom has often been overlooked by 
physicians [7, 13, 20]. The impact of bowel 
urgency is exacerbated because it can also affect 
other aspects of daily life. For example, physical 
activity is known to have a positive impact on 
QoL, but CD symptoms like bowel urgency can 
make it difficult to participate in and experience 
benefits from physical activity [6].

Patient-reported outcome measures (PROs) 
capture direct input from patients about their 
symptom experience [21]. It is important to 
assess bowel urgency, which can only be accu-
rately reported by patients themselves, using 
PRO measures that produce valid, reliable, and 
interpretable scores.

The 11-point Urgency Numeric Rating Scale 
(NRS) is a single-item PRO measure assessing 
bowel urgency severity over the past 24 h [22]. It 
was initially developed for use in UC [22] and its 
psychometric properties have been thoroughly 
studied in that patient population [23]. While 
qualitative evidence and a pilot quantitative 

https://clinicaltrials.gov/study/NCT03926130
https://clinicaltrials.gov/study/NCT03926130
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survey have subsequently supported the validity 
and reliability of the Urgency NRS for assessing 
bowel urgency in CD [24], its responsiveness in 
CD has not yet been confirmed and the Urgency 
NRS score representing bowel urgency remis-
sion and score change representing meaningful 
improvement have not been explored quantita-
tively. Further, the Urgency NRS measurement 
properties have not yet been confirmed with 
clinical trial data of CD or specifically in severely 
to moderately active CD. This study used data 
from a Phase 3 trial to evaluate these in mod-
erately to severely active CD and to estimate 
thresholds for meaningful change and bowel 
urgency remission.

METHODS

Study Population and Design

The present analysis used data from VIVID-1 
(NCT03926130), a Phase 3, randomized, active- 
and placebo-controlled study assessing the 
safety and efficacy of mirikizumab in adults 
(18–80 years old) with CD. Participants were 
required to have a confirmed diagnosis of CD 
for ≥ 3 months prior to baseline and moderately 
to severely active disease defined by average 
daily very soft or liquid stool frequency of ≥ 4 
and/or average daily abdominal pain ≥ 2 (on a 
4-point scale ranging from none to severe) at 
baseline with endoscopic evidence of mucosal 
inflammation based on a simple endoscopic 
score for Crohn’s disease (SES-CD) score of ≥ 7 
(or ≥ 4 for those with isolated ileal disease). Par-
ticipants with intolerance, inadequate response, 
or loss of response to prior conventional or bio-
logic therapies (or both) were randomly assigned 
in a 6:3:2 ratio to mirikizumab, ustekinumab, or 
placebo for a total of 52 weeks. The study was 
compliant with the Declaration of Helsinki and 
Council for International Organizations of Med-
ical Sciences International Ethical guidelines and 
the International Conference on Harmonization 
guidelines on Good Clinical Practice. Informed 
consent forms and protocols received ethical 
review board approval before study initiation. 

Participants provided written informed consent 
before any procedures were performed.

Assessments

Urgency NRS

The Urgency NRS is a single-item PRO measure 
for rating the severity of bowel urgency experi-
enced in the past 24 h using an 11-point NRS 
anchored at 0 = “no urgency” and 10 = “worst 
possible urgency.” The Urgency NRS was com-
pleted daily from screening to Week 52 using an 
electronic diary. Weekly average scores for analy-
ses were calculated by averaging the most recent 
7 days in the 12 days prior to each visit, with at 
least 4 days of non-missing values. A missing 
data analysis conducted at the assessment level 
justified the use of this scoring rule, as up to 
3 days of missing data when taking the weekly 
average did not impact score stability or signifi-
cantly increase variance of the overall weekly 
averages.

Patient Global Rating of Severity (PGRS)

The PGRS [25] is a single-item instrument assess-
ing participants’ rating of their overall CD symp-
tom severity over the past 24 h (1 = “none” to 
6 = “very severe”). The PGRS was completed 
daily from screening visit to week 52. At base-
line (week 0) and weeks 4, 12, 16, and 52, weekly 
average scores were calculated using the most 
recent 7 days in the 12 days prior to each visit, 
with at least 4 days of non-missing values, and 
they were rounded to the nearest integer for 
analysis.

Patient Global Impression of Change (PGIC)

The PGIC [25] is a single-item instrument 
designed to assess participants’ rating of changes 
in CD symptoms at a given time point compared 
to how they were before they started taking the 
study drug (1 = “very much better,” 4 = “no 
change,” and 7 = “very much worse”). The PGIC 
was administered at weeks 4, 8, 12, and 52.
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Inflammatory Bowel Disease Questionnaire 
(IBDQ)

The IBDQ is a 32-item instrument that measures 
four domains of participants’ lives over the past 
2 weeks: bowel function, systemic symptoms, 
emotional function, and social function. Item 
scores (1 = “a very severe problem” to 7 = “not a 
problem at all”) are summed to compute a total 
score (range, 32–224, with higher scores indi-
cating better QoL), as well as scores for each of 
the four domains. Following permission for use, 
the IBDQ was administered at baseline, week 12, 
and week 52. Analyses included the IBDQ total 
score, IBDQ Bowel Symptom domain score (cal-
culated as the sum of items 1, 5, 9, 13, 17, 20, 
22, 24, 26, and 29, per developer scoring instruc-
tions [26]), and item 1 score (which specifically 
measures bowel frequency: “How frequent 
have your bowel movements been during the 
last 2 weeks?”). IBDQ response was defined as 
a ≥ 16-point increase (improvement) from base-
line in IBDQ total score, and IBDQ remission 
was defined as a total score of ≥ 170 [27, 28].

Crohn’s Disease Activity Index (CDAI)

The CDAI is an 8-item instrument including 
three patient-reported items (abdominal pain, 
stool frequency, and general well-being) and 
five clinician-reported/laboratory items (physi-
cal signs and hematocrit). The patient-reported 
items were administered daily, and the clinician-
reported/laboratory assessments were completed 
at all study visits except screening, week 2, and 
week 6. The CDAI score ranges 0–600, with a 
higher score indicating more severe disease. 
CDAI remission was defined as a total CDAI 
score of < 150 [29–31] and CDAI response was 
defined as a reduction of ≥ 100 points in the 
CDAI score versus baseline and/or CDAI remis-
sion [32, 33].

SES‑CD

The SES-CD is a clinician-reported instrument 
based on four endoscopic variables assessed 
across five bowel segments (scale: 0–3 per vari-
able and bowel segment) [34]. The sum of the 
scores for each endoscopic variable (0–11 for 

stenosis and 0–15 for the rest) leads to an over-
all range of 0–56, with higher scores indicating 
more severe disease. The SES-CD was completed 
at screening, week 12, and week 52.

Laboratory Assessments

The inflammatory markers high-sensitivity 
C-reactive protein (hsCRP) from blood sam-
ples and fecal calprotectin from stool samples 
were assessed at baseline and at weeks 4, 8 (only 
hsCRP), 12, 16, 28, 44, and 52.

Psychometric Analyses

The present psychometric analyses used indi-
vidual participant data from VIVID-1 pooled 
across treatments. All variables were summarized 
descriptively. Statistical analyses were performed 
using SAS® version 9.4 (SAS Institute, Cary, NC, 
USA).

Test–retest Reliability

The test–retest reliability of the Urgency NRS 
was examined by calculating intraclass correla-
tion coefficients (ICCs) between baseline and 
week 4 in subgroups of stable participants. ICCs 
were calculated using a two-way mixed effects 
model with patient as a random effect, time as 
a fixed effect, and no interaction [35]. The score 
differences between both timepoints were also 
calculated and compared using paired t-tests 
between the stable participants. Stable par-
ticipants were defined as either those with an 
unchanged weekly average PGRS score between 
baseline and week 4 or those with a response of 
“no change” on the PGIC at week 4 (PGIC = 4). 
ICCs ≥ 0.70 indicated good test–retest reliability 
and ICCs > 0.90 indicated excellent reliability 
[36].

Convergent and Discriminant Validity

The convergent and discriminant validity of the 
Urgency NRS was evaluated at baseline, week 12, 
and week 52. Convergent validity was assessed 
by calculating Spearman correlations between 
the Urgency NRS and PGRS, IBDQ total score, 
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IBDQ Bowel Symptom domain, and CDAI. Dis-
criminant validity was assessed by calculating 
Spearman correlations between the Urgency 
NRS and SES-CD, hsCRP, and fecal calprotectin. 
Based on their absolute values, correlations were 
considered weak (|r|< 0.30), moderate (|r|: 0.30 
to < 0.70), or strong (|r|≥ 0.70) [37]. Moderate to 
strong correlations were expected between the 
Urgency NRS and the PGRS, IBDQ Bowel Symp-
tom domain, the IBDQ total score, and CDAI. 
Weak correlations were expected between the 
Urgency NRS and SES-CD, hsCRP, and fecal 
calprotectin.

Known‑groups Validity

The known-groups validity of the Urgency NRS 
was assessed at baseline, week 12, and week 
52 by comparing Urgency NRS scores between 
subgroups based on PGRS categories (level of 
response), IBDQ Bowel Symptom domain score 
(median split), and IBDQ total score (median 
split). Average Urgency NRS scores were com-
pared between individual subgroups using 
analysis of variance (ANOVA) with Scheffé’s cor-
rection for post hoc pairwise comparisons [38]. 
Analyses included the Urgency NRS score as the 
dependent variable and the known-group vari-
able as the independent variable. Participants 
with more severe CD symptoms based on these 
other measures were expected to report greater 
bowel urgency severity (higher Urgency NRS 
scores).

Ability to Detect Change (Responsiveness)

Spearman correlations for change scores from 
baseline to week 12 and week 52 were calculated 
between the changes in Urgency NRS scores 
and corresponding changes in potential anchor 
measures [PGRS, PGIC, IBDQ Bowel Symptom 
domain, IBDQ item 1 (bowel movement fre-
quency), IBDQ total score, and CDAI score]. 
The responsiveness of Urgency NRS was also 
evaluated by comparing mean changes in the 
Urgency NRS scores from baseline to weeks 12 
and 52 with changes between select pre-defined 
anchor groups in the same period using one-way 
analysis of covariance (ANCOVA) with Scheffé’s 
correction for post hoc pairwise comparisons 

[38] and controlling for the Urgency NRS score 
at baseline. The anchor groups were pre-defined 
by PGRS average change, PGIC categories, IBDQ 
Bowel Symptom domain response (≥ 8-point 
increase from baseline), IBDQ response, IBDQ 
remission, CDAI response, and CDAI remission.

Thresholds for Meaningful Improvement 
and Remission

An anchor-based approach was used to estimate 
the Urgency NRS change from baseline that 
would constitute a meaningful within-patient 
improvement as well as the Urgency NRS score 
at week 12 or 52 that would correspond to bowel 
urgency remission (a state with “no to very 
mild” bowel urgency). The PGRS and PGIC were 
used as primary anchors. IBDQ item 1 (bowel 
movement frequency), IBDQ Bowel Symptom 
domain response, and CDAI response were 
used as supplemental anchors to determine the 
threshold for meaningful improvement. IBDQ 
item 1 (bowel movement frequency), IBDQ 
remission, and CDAI remission were used as 
supplemental anchors to determine the thresh-
old for bowel urgency remission. Mean, stand-
ard deviation (SD), and percentile groups (10th, 
25th [quartile 1], 50th [quartile 2, median], 75th 
[quartile 3], and 90th) for Urgency NRS scores 
and score changes were reported for each of the 
anchor groups.

Anchor-based methods were supplemented 
with cumulative distribution function (CDF) 
and probability density function (PDF) plots, 
estimated using kernel density estimation 
curves, to examine the distribution of Urgency 
NRS scores or score changes by PGRS and PGIC 
categories. The CDF or PDF were shown across a 
range of possible responder definitions defined 
by PGRS and PGIC.

RESULTS

Baseline Demographic and Clinical 
Characteristics

The present analysis included 1065 study partici-
pants. The participants’ mean age was 36.2 years 
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(SD: 13.0). Seventy-one percent of the partici-
pants were white and 55% were male. At base-
line, 31% of participants were using corticoster-
oids (Table 1).

Distribution of Assessment Scores

The mean Urgency NRS score at baseline was 
6.6 (SD: 2.1). The mean score decreased to 4.2 
(SD: 2.7) at week 12 and to 2.9 (SD: 2.5) at week 
52 (Fig. 1), indicating improvement of bowel 
urgency severity. The full range of responses 
(0.0–10.0) was recorded at all timepoints, and 
no ceiling or floor effects were observed. Very 
few responses were missing: 0.1% at baseline, 
0.5% at week 12, and 2.4% at week 52. Score dis-
tribution by PGRS at all time-points is presented 
in Figure S1 of the ESM. Descriptive statistics for 
all other assessments are presented in Table S1 
of the ESM.

Test–retest Reliability

A total of 417 participants were defined as stable 
based on the PGRS. For these participants, the 
ICC for the Urgency NRS score between baseline 
and week 4 was 0.86. A total of 267 participants 
were defined as stable based on the PGIC. For 
these participants, the ICC was 0.78 (Table 2).

Convergent and Discriminant Validity

At baseline, the Urgency NRS score was mod-
erately correlated with PGRS (r = 0.48), IBDQ 
Bowel Symptom domain (r  =   − 0.37), IBDQ 
total score (r =  − 0.31), and CDAI (r = 0.48). The 
Urgency NRS score was weakly correlated with 
endoscopic (SES-CD [r = 0.12]) and laboratory 
assessments (hsCRP [r = 0.07] and fecal calpro-
tectin [r = 0.03]) (Fig. 2; Table S2 of the ESM). 
At weeks 12 and 52, the correlations were larger 
overall than at baseline, but still within the 
same range. Relationships between the Urgency 
NRS score and other assessments were generally 
consistent with the pre-specified hypotheses. 
Of note, convergent and discriminant valid-
ity results were similar across disease locations 
(Table S3 of the ESM).

Known‑groups Validity

Participants with lower (better) PGRS scores 
tended to report lower Urgency NRS scores 

Table 1   Demographic and clinical characteristics at base-
line

CD Crohn’s disease, SD standard deviation

Characteristic n = 1065

Age (years), mean (SD) 36.2 (13.0)

Sex, n (%)

 Male 587 (55.1)

 Female 478 (44.9)

Race, n (%)

 White 753 (70.7)

 Black or African American 23 (2.2)

 Asian 264 (24.8)

 American Indian/Alaska Native 6 (0.6)

 Multiple 4 (0.4)

 Missing 15 (1.4)

Age at CD diagnosis (years)

 Mean (SD) 29.3 (12.0)

 < 17 years, n (%) 113 (10.6)

 17 to 40 years, n (%) 749 (70.3)

 > 40 years, n (%) 202 (19.0)

 Missing, n (%) 1 (0.1)

Duration of CD, n (%)

 < 1 year 147 (13.8)

 ≥ 1 to < 5 years 392 (36.8)

 ≥ 5 years 525 (49.3)

 Missing 1 (0.1)

Disease location, n (%)

 Ileal 113 (10.6)

 Colonic 422 (39.6)

 Ileal-colonic 530 (49.8)
Corticosteroid use, n (%) 325 (30.5)
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(indicating less severe bowel urgency) at base-
line, week 12, and week 52 (Fig. 3; Tables S4–S6 
of the ESM). At baseline, significant pairwise 
comparisons were observed for PGRS responses 
of “mild” versus “moderate,” “very mild,” 
“mild,” and “moderate” versus “severe,” and 
“none” through “severe” versus “very severe” 
(p < 0.05) (Table S4 of the ESM). All pairwise 
comparisons at week 12 (all p  <  0.001) and 
nearly all comparisons at week 52 (p < 0.05) were 
statistically significant (Tables S5 and S6 of the 
ESM).

Urgency NRS scores also tended to be lower 
among participants with higher IBDQ Bowel 
Symptom domain scores and among partici-
pants with higher IBDQ total scores (indicating 

better QoL) at all timepoints (Tables S7 and S8 
of the ESM).

Responsiveness

Urgency NRS score changes from baseline to 
weeks 12 and 52 were moderately to strongly 
correlated with changes in PGRS, IBDQ Bowel 
Symptom domain score, IBDQ total score, IBDQ 
item 1 score, and CDAI, as well as with PGIC 
score (|r|= 0.34–0.72; Table S9 of the ESM).

Greater improvements in PGRS from baseline 
to weeks 12 and 52 corresponded with greater 
improvements on the Urgency NRS from base-
line to weeks 12 and 52. Differences in mean 
Urgency NRS change were statistically signifi-
cant between PGRS change categories (Table 3). 
Participants with lower PGIC categories, IBDQ 
response or remission, IBDQ Bowel Symp-
tom domain score response, and CDAI clini-
cal response or remission at weeks 12 and 52 
showed greater improvements on the Urgency 
NRS (Tables S10 and S11 of the ESM).

Threshold for Meaningful Improvement

The median estimate of Urgency NRS score 
change at week 12 was − 3.7 for participants 
with a 2-point decrease from baseline on the 
PGRS, − 5.6 for those with a ≥ 3-point decrease 
on the PGRS,  −  3.0 for those with a PGIC 

Fig. 1   Urgency NRS score distributions. An Urgency 
NRS score of 0 represents no urgency and a score of 10 the 
worst possible urgency. NRS Numeric Rating Scale

Table 2   Test–retest reliability of the Urgency NRS

****All comparisons of week 4 versus baseline scores reached a significance level of p < 0.0001 (paired t-test)
a Participants whose weekly average PGRS score (rounded to the nearest integer) did not change between baseline and week 
4
b Participants who reported “no change” on the PGIC at week 4 (PGIC=4)
ICC intraclass correlation coefficient, NRS Numeric Rating Scale, PGIC Patient Global Impression of Change, PGRS 
Patient Global Rating of Severity, SD standard deviation

n Baseline mean (SD) Week 4 mean (SD) Mean difference ICC

Stable on PGRSa

 Urgency NRS score 418 6.4 (2.18) 6.0 (2.26) − 0.5**** 0.86

Stable on PGICb

 Urgency NRS score 267 6.7 (2.19) 6.0 (2.48) − 0.6**** 0.78
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response of “much better,” and − 4.6 for those 
with a PGIC response of “very much better.” 
At week 52, the median Urgency NRS score 
change estimate was − 4.0 for participants with 
a 2-point decrease on the PGRS, − 5.6 for those 
with a ≥ 3-point decrease on the PGRS, − 3.4 

for those with a PGIC response of “much bet-
ter,” and − 5.1 for those with a PGIC response 
of “very much better” (Table 4). The supple-
mental anchors IBDQ item 1, CDAI response, 
and IBDQ Bowel Symptom domain response 
supported a threshold of 3–5 points, with 
median change in Urgency NRS scores ranging 
from − 2.9 to − 3.7 at week 12 and − 3.4 to − 4.9 
at week 52 for these anchor groups (Table S12 
of the ESM). The CDF and PDF plots based on 
PGRS change and PGIC, which supplemented 
anchor-based analyses, showed good differenti-
ation between improvement categories and dis-
tinguished participants who experienced and 
did not experience meaningful improvement 
based on the anchors (Figs. S2–S5 of the ESM).

Threshold for Bowel Urgency Remission

For participants in the PGRS “very mild” cate-
gory, the median Urgency NRS score was 2.0 at 
weeks 12 and 52. For participants in the PGIC 
“much better” category, the median Urgency 

Fig. 2   Convergent and discriminant validity of the 
Urgency NRS at baseline, week 12, and week 52. Based 
on their absolute values, correlations were considered 
weak (|r|<  0.30), moderate (|r|: 0.30–  <  0.70), or strong 
(|r|≥  0.70). CDAI Crohn’s Disease Activity Index, CI 

confidence interval, IBDQ Inflammatory Bowel Disease 
Questionnaire, NRS Numeric Rating Scale, PGRS Patient 
Global Rating of Severity, SES-CD Simple Endoscopic 
Score for Crohn’s Disease

Fig. 3   Known-groups validity of the Urgency NRS by 
PGRS at baseline. The sample size was small for PGRS 
“none” and “very mild” responses. NRS Numeric Rating 
Scale, PGRS Patient Global Rating of Severity
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NRS score was 3.1 at week 12 and 2.6 at week 
52 (Table 5). The supplemental anchors sup-
ported an Urgency NRS score threshold of ≤ 2. 
The median Urgency NRS score for participants 
with an IBDQ item 1 score of 7 (normal, no 
increase in frequency of bowel movements) 
was 3.0 at week 12 and 1.4 at week 52; the 
median Urgency NRS score for those with an 
IBDQ item 1 score of 6 (slight increase in fre-
quency of bowel movements) was 3.2 at week 
12 and 2.9 at week 52. The median Urgency 

NRS score was 2.7 at week 12 and 1.8 at week 
52 for participants in the IBDQ remission 
group, and 2.7 at week 12 and 2.0 at week 
52 for those in the CDAI remission group 
(Table S13 of the ESM). The CDF and PDF plots 
showed good differentiation of Urgency NRS 
scores between PGRS and PGIC categories and 
distinguished participants who achieved and 
did not achieve remission based on the anchors 
used (Figs. S6–S9 of the ESM).

Table 3   Responsiveness of the Urgency NRS by PGRS change from baseline to weeks 12 and 52

*p < 0.05, ****p < 0.0001; the pairwise LSMD (CI) and p values were adjusted using Scheffe’s correction
CI confidence interval, LSM least square mean, LSMD least square mean difference, NRS Numeric Rating Scale, PGRS 
Patient Global Rating of Severity, SD standard deviation, SE standard error

PGRS change from 
baseline

 ≥ 4-point 
improvement

3-point improvement 2-point improvement 1-point improvement No change ≥ 1-point worsening

Urgency NRS score 
change from baseline 
to week 12

n = 47 n = 126 n = 222 n = 315 n = 268 n = 36

 LSM (SE) − 5.8 (0.3) − 4.8 (0.2) − 3.5 (0.1) − 2.0 (0.1) − 0.7 (0.1) 0.9 (0.3)

 LSMD (CI)

  vs. ≥ 4-point 
improvement

− 1.0 (− 2.0, 0.0) − 2.3 (− 3.2, − 1.3)**** − 3.8 (− 4.7, − 2.9)**** − 5.1 (− 6.0, − 4.1)**** − 6.7 
(− 8.0, − 5.4)****

  vs. 3-point improve-
ment

− 1.3 (− 2.0, − 0.6)**** − 2.8 (− 3.4, − 2.2)**** − 4.1 (− 4.7, − 3.5)**** − 5.7 
(− 6.8, − 4.6)****

  vs. 2-point improve-
ment

− 1.5 (− 2.0, 1.0)**** − 2.8 (− 3.3, − 2.3)**** − 4.4 
(− 5.5, − 3.4)****

  vs. 1-point improve-
ment

− 1.3 (− 1.8, − 0.8)**** − 2.9 
(− 3.9, − 1.8)****

  vs. no change − 1.6 
(− 2.6, − 0.6)****

Urgency NRS score 
change from baseline 
to week 52

n = 97 n = 222 n = 215 n = 205 n = 106 n = 13

 LSM (SE) − 5.8 (0.2) − 5.0 (0.1) − 3.8 (0.1) − 2.5 (0.1) − 1.2 (0.2) 0.4 (0.5)

 LSMD (CI)

  vs. ≥ 4-point 
improvement

− 0.8 (− 1.6, − 0.1)* − 2.0 (− 2.7, − 1.2)**** − 3.3 (− 4.1, − 2.5)**** − 4.6 (− 5.5, − 3.7)**** − 6.2 
(− 8.0, − 4.3)****

  vs. 3-point improve-
ment

− 1.1 (− 1.7, − 0.6)**** − 2.5 (− 3.1, − 1.9)**** − 3.7 (− 4.5, − 3.0)**** − 5.3 
(− 7.1, − 3.6)****

  vs. 2-point improve-
ment

− 1.3 (− 1.9, − 0.7)**** − 2.6 (− 3.3, − 1.9)**** − 4.2 
(− 5.9, − 2.4)****

  vs. 1-point improve-
ment

− 1.3 (− 2.0, − 0.5)**** − 2.9 
(− 4.6, − 1.1)****

  vs. no change − 1.6 (− 3.4, 0.2)
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DISCUSSION

The prevalence and impact of bowel urgency in 
CD have only recently been recognized [7, 13, 
20]. The assessment of bowel urgency has rarely 
been included as an endpoint in CD clinical tri-
als, and it is not currently incorporated into CD 
clinical guidelines [13, 18, 19]. Bowel urgency is 
also missing from most indices measuring clini-
cal disease activity, including the widely used 
CDAI [9, 29, 39]. CD remission may not imply 
absence of bowel urgency, which can remain in 
inactive disease [40]. Conversely, patients with 
moderate disease may only have mild bowel 
urgency, highlighting the importance of assess-
ing this symptom with responsive and reliable 
PRO measures [13]. The Urgency NRS measures 
bowel urgency severity, which may help moni-
tor the improvement or worsening of this key 
symptom. Previous work evaluated the Urgency 
NRS measurement properties [23, 24]. How-
ever, its psychometric properties in CD had not 
yet been confirmed using clinical trial data; in 
particular, evidence was needed to support its 
responsiveness and identify score thresholds 
representing meaningful improvement as well 
as bowel urgency remission.

Data from the Phase 3 VIVID-1 trial of adults 
with moderately to severely active CD were used 
to evaluate the test–retest reliability, construct 
validity, known-groups validity, and responsive-
ness of the Urgency NRS, as well as to estimate 
Urgency NRS thresholds representing mean-
ingful improvement and remission of bowel 
urgency. Overall, the Urgency NRS demonstrated 
excellent measurement properties in the analy-
sis population. There were no extreme floor or 
ceiling effects at baseline, week 12, or week 52. 
Urgency NRS scores decreased (improved) during 
the study, consistently with the general trend of 
improvement in CD symptoms observed during 
the trial.

The Urgency NRS demonstrated strong 
test–retest reliability (ICC ≥ 0.70) in partici-
pants defined as stable based on the PGRS and 
PGIC. This is consistent with Dubinsky et al.’s 
pilot CD study, which found moderate to strong 
test–retest reliability of the Urgency NRS using 
the same measures to define stable participants 

N
RS

 N
um

er
ic

 R
at

in
g S

ca
le

, P
G
IC

 P
at

ie
nt

 G
lo

ba
l I

m
pr

es
sio

n 
of

 C
ha

ng
e, 
PG

RS
 P

at
ie

nt
 G

lo
ba

l R
at

in
g o

f S
ev

er
ity

, Q
 q

ua
rt

ile
, S
D

 st
an

da
rd

 d
ev

ia
tio

n

Ta
bl

e 4
  c

on
tin

ue
d

A
nc

ho
rs

Po
in

t c
ha

ng
e i

n 
U

rg
en

cy
 N

R
S 

fr
om

 b
as

el
in

e t
o 

w
ee

k 
12

Po
in

t c
ha

ng
e i

n 
U

rg
en

cy
 N

R
S 

fr
om

 b
as

el
in

e t
o 

w
ee

k 
52

n
M

ea
n 

(S
D

)
Pe

rc
en

til
e

n
M

ea
n 

(S
D

)
Pe

rc
en

til
e

10
th

25
th

 (Q
1)

50
th

 (Q
2)

75
th

 (Q
3)

90
th

10
th

25
th

 (Q
1)

50
th

 (Q
2)

75
th

 
(Q

3)
90

th

 7
 =

 ve
ry

 m
uc

h 
w

or
se

8
0.

4 
(2

.1
)

− 
2.

1
− 

1.
6

0.
7

2.
3

3.
0

4
− 

3.
8 

(3
.1

)
− 

6.
6

− 
6.

3
− 

4.
4

− 
1.

3
0.

3



1055Adv Ther (2025) 42:1044–1060	

Ta
bl

e 5
   

A
nc

ho
r-b

as
ed

 es
tim

at
es

 fo
r U

rg
en

cy
 N

R
S 

sc
or

es
 at

 w
ee

ks
 1

2 
an

d 
52

N
RS

 N
um

er
ic

 R
at

in
g S

ca
le

, P
G
IC

 P
at

ie
nt

 G
lo

ba
l I

m
pr

es
sio

n 
of

 C
ha

ng
e, 
PG

RS
 P

at
ie

nt
 G

lo
ba

l R
at

in
g o

f S
ev

er
ity

, Q
 q

ua
rt

ile
, S
D

 st
an

da
rd

 d
ev

ia
tio

n

A
nc

ho
rs

U
rg

en
cy

 N
R

S 
sc

or
e a

t w
ee

k 
12

U
rg

en
cy

 N
R

S 
sc

or
e a

t w
ee

k 
52

n
M

ea
n 

(S
D

)
Pe

rc
en

til
e

n
M

ea
n 

(S
D

)
Pe

rc
en

til
e

10
th

25
th

 (Q
1)

50
th

 (Q
2)

75
th

 (Q
3)

90
th

10
th

25
th

 (Q
1)

50
th

 (Q
2)

75
th

 (Q
3)

90
th

PG
R

S 
ch

an
ge

 1
 =

 n
on

e
10

7
1.

1 
(1

.5
)

0.
0

0.
0

0.
4

1.
4

3.
0

22
6

1.
2 

(1
.7

)
0.

0
0.

0
0.

4
1.

7
3.

7

 2
 =

 ve
ry

 m
ild

21
1

2.
8 

(2
.2

)
0.

1
1.

1
2.

0
4.

0
6.

0
23

4
2.

1 
(1

.7
)

0.
0

1.
0

2.
0

3.
0

4.
4

 3
 =

 m
ild

27
4

3.
8 

(2
.1

)
1.

0
2.

3
3.

5
5.

0
6.

9
22

2
3.

5 
(2

.1
)

1.
0

2.
1

3.
1

4.
4

6.
4

 4
 =

 m
od

er
at

e
28

9
5.

4 
(2

.1
)

2.
6

4.
0

5.
6

6.
9

8.
1

13
4

4.
8 

(2
.3

)
1.

7
3.

1
4.

9
6.

6
7.

9

 5
 =

 se
ve

re
10

9
6.

9 
(2

.1
)

3.
7

6.
0

7.
2

8.
1

9.
0

41
7.

1 
(2

.2
)

3.
6

6.
1

7.
4

8.
5

9.
3

 6
 =

 ve
ry

 se
ve

re
26

9.
1 

(1
.1

)
7.

9
8.

1
9.

5
10

.0
10

.0
2

8.
8 

(1
.7

)
7.

6
7.

6
8.

8
10

.0
10

.0

PG
IC

 1
 =

 ve
ry

 m
uc

h 
be

tt
er

15
4

2.
2 

(2
.2

)
0.

0
0.

0
1.

4
3.

3
5.

0
28

0
1.

7 
(2

.0
)

0.
0

0.
0

1.
1

2.
7

4.
3

 2
 =

 m
uc

h 
be

tt
er

32
5

3.
4 

(2
.3

)
0.

5
1.

6
3.

1
4.

9
6.

4
34

9
3.

0 
(2

.3
)

0.
1

1.
1

2.
6

4.
1

6.
4

 3
 =

 a 
lit

tle
 b

et
te

r
30

8
4.

7 
(2

.5
)

1.
3

2.
7

4.
9

6.
6

8.
0

14
6

4.
2 

(2
.5

)
1.

0
2.

3
3.

8
6.

0
7.

4

 4
 =

 n
o 

ch
an

ge
16

0
6.

0 
(2

.5
)

2.
7

4.
7

6.
3

7.
8

8.
8

40
4.

5 
(3

.1
)

0.
4

2.
2

4.
0

7.
0

8.
8

 5
 =

 a 
lit

tle
 w

or
se

33
6.

3 
(2

.5
)

2.
0

5.
6

6.
9

8.
0

9.
0

12
4.

9 
(2

.3
)

1.
7

3.
1

5.
6

6.
9

7.
0

6 
= 

m
uc

h 
w

or
se

21
6.

8 
(3

.0
)

0.
6

5.
4

8.
0

8.
9

9.
2

3
9.

1 
(0

.9
)

8.
3

8.
3

9.
0

10
.0

10
.0

 7
 =

 ve
ry

 m
uc

h 
w

or
se

8
7.

6 
(2

.8
)

1.
3

7.
1

8.
1

9.
3

10
.0

4
2.

3 
(4

.5
)

0.
0

0.
0

0.
1

4.
6

9.
0



1056	 Adv Ther (2025) 42:1044–1060

[24]. Although Urgency NRS scores differed 
between baseline and week 4 for these stable 
populations in our study, the difference was 
only ~ 0.5 points, which was not considered 
clinically relevant.

Hypotheses around construct validity were 
met at all analyzed timepoints. The Urgency 
NRS score showed moderate correlations with 
measures of similar concepts, and weak corre-
lations with endoscopic and laboratory assess-
ments, supporting its convergent and discrimi-
nant validity. These results are also consistent 
with the pilot CD study, where the Urgency NRS 
showed construct validity using the PGRS [24]. 
The Urgency NRS showed evidence of construct 
validity in all disease locations, indicating that it 
can be used to measure bowel urgency irrespec-
tive of disease location.

The current analysis also demonstrated the 
known-groups validity of the Urgency NRS, as 
it was able to discriminate between groups of 
participants defined based on PGRS, IBDQ Bowel 
Symptom domain, and IBDQ total scores. In line 
with these findings, in the pilot study of CD, 
more severe Urgency NRS scores were associ-
ated with more severe responses on other assess-
ments, including the PGRS (although the pilot 
study used collapsed PGRS categories due to the 
small sample size) [24].

This study analyzed the responsiveness of 
the Urgency NRS for the first time in CD. The 
Urgency NRS was sensitive to detect change in 
symptoms, with improvements in this measure 
showing moderate to large correlations with 
changes in other measures; statistically signifi-
cant greater improvement in Urgency NRS also 
corresponded to improvement in anchor groups, 
supporting the ability of the Urgency NRS to 
detect change in bowel urgency severity in CD.

It is important to assess what constitutes clini-
cally meaningful improvement in bowel urgency 
considering the patient perspective. Anchor-
based estimates using clinical trial data sup-
port a reduction of 3–5 points in Urgency NRS 
score as representing meaningful improvement 
in patients with moderately to severely active 
CD. This is consistent with previous estimates 
from qualitative interviews, which suggested 
that meaningful improvement in bowel urgency 
would be represented by a 3–5-point reduction 

in patients with moderately to severely active 
CD who had an Urgency NRS score ≥ 5 (similar 
to the mean baseline score in the present study) 
[24]. Additionally, estimates from our study sup-
port an Urgency NRS score of ≤ 2 points as repre-
senting bowel urgency remission in the analysis 
population. Although Urgency NRS thresholds 
representing bowel urgency remission have not 
been previously suggested, which is consistent 
with evidence that patients may still experience 
some level of bowel urgency even if they are 
considered to have inactive disease [24, 40].

Although the findings presented are gener-
ally consistent with analyses of moderately to 
severely active UC, where the Urgency NRS also 
demonstrated strong psychometric properties 
[20], differences between CD and UC should 
be considered. For instance, previous estimates 
for UC suggested a similar threshold for mean-
ingful improvement (≥ 3-point improvement 
in the Urgency NRS) but a lower threshold for 
remission than the present study (Urgency NRS 
score of ≤ 1) [23]. This highlights the need to 
define thresholds that are specific to a particular 
patient population.

These analyses used a large dataset derived 
from a Phase 3 clinical trial and confirmed the 
measurement properties of the Urgency NRS 
using a variety of global and disease-specific 
instruments. Further, this study evaluated the 
psychometric properties of the Urgency NRS 
in CD over 52 weeks, while the previous sur-
vey pilot study only analyzed data over 2 weeks 
[24]. However, the current analysis also has 
potential limitations. Although participants in 
the VIVID-1 trial were recruited across multiple 
countries [41], and thus represent varied demo-
graphics, most study participants were white or 
Asian. Therefore, these results may not be gener-
alizable to patients with CD of other races. Also, 
use of weekly average scores for the Urgency NRS 
may not translate into clinical practice, where 
patient follow-up tends to be less frequent than 
in clinical trial settings and a daily assessment 
may be less practical. Finally, Covid-19 may 
have worsened bowel urgency and other symp-
toms, either directly or via decreased treatment 
adherence due to fear of infection [42, 43], but it 
is unlikely to impact psychometric results.
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CONCLUSIONS

Recent evidence highlights that bowel urgency 
can impact QoL in CD. The Urgency NRS dem-
onstrated strong psychometric properties in 
VIVID-1, supporting its use as a reliable and con-
struct-valid measure of bowel urgency in adults 
with moderately to severely active CD. A 3–5-
point reduction represented clinically meaning-
ful improvement and a score of ≤ 2 represented 
remission of bowel urgency.
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