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Inflammatory bowel disease (IBD)-disk accurately
predicts the daily life burden and parallels disease activity
in patients with IBD
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Background/Aims: The inflammatory bowel disease (IBD)-disk is a validated, visual, 10-item, self-administered questionnaire
used to evaluate IBD-related disability. The present study aimed to evaluate IBD-disk in assessment of IBD daily life burden
and its relation with disease activity. Methods: A cross-sectional study was conducted between June 2021 and December 2021.
Patients with IBD were asked to complete the IBD-disk and a visual analogue scale of IBD daily-life burden (scored from 0-10,
score >5 indicative of high burden). The internal consistency of IBD-disk, correlation with IBD daily life burden and disease
activity (assessed by partial Mayo score and Harvey Bradshaw Index in patients with ulcerative colitis [UC] and Crohn’s dis-
ease [CD], respectively) and diagnostic performance of IBD-disk to detect high burden were analyzed. Results: Out of the 546
patients (mean age 40.33 + 13.74 years, 282 [51.6%] males) who completed the IBD-disk, 464 (84.98%) had UC and the remain-
ing (n=82, 15.02%) had CD. A total of 311 patients (291 UC and 20 CD; 56.95%) had active disease. The mean IBD-disk total
score and IBD daily life burden were 18.39 + 15.23 and 2.45 +2.02, respectively. The IBD-disk total score correlated strongly with
the IBD daily life burden (p=0.94, P<0.001), moderately with partial Mayo score (p=0.50) and weakly with Harvey Bradshaw
Index (p=0.34). The IBD-disk total score >30 predicted high IBD daily-life burden. Conclusions: The IBD-disk accurately pre-
dicts the daily life burden and parallels disease activity in patients with IBD and can be applied in clinical practice. (Intest Res
2023;21:375-384)

Key Words: Crohn disease; Ulcerative colitis; Inflammatory bowel diseases; Disability; Patient reported outcome measures

INTRODUCTION

The treatment of inflammatory bowel disease (IBD), includ-
ing both ulcerative colitis (UC) and Crohn's disease (CD), is
focused on clinical, endoscopic, and/or histological healing;
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and the importance of disease-related disability and quality of
life is often underestimated.' Disability, as defined by the
World Health Organization, includes impairments, limitations,
and restrictions to perform/participate in an activity or in-
volvement in life situations.” The concept of disability in IBD
remained subjective until the development of IBD-specific
disability indices in the last decade. The IBD disability index, a
comprehensive 28-item validated questionnaire, remains the
most commonly used index to assess disability in patients
with IBD.” However, its complexity limits its use in routine
clinical practice. To overcome this limitation, IBD-disk, a self-
administered tool evaluating different dimensions of patient-
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reported outcome measures of quality of life was developed.'
The IBD-disk has been recently validated in a large European
IBD cohort.”

The patient acceptability, understanding, and response to
self-administered tools like IBD-disk are influenced by the lo-
cal socio-cultural sensitivities and practices.” The universal ap-
plication of IBD-disk therefore cannot be advocated until it is
analyzed in different populations. We aimed to evaluate the
real-life performance of the IBD-disk in assessing the IBD-re-
lated disability by correlating it with IBD daily life burden and
the disease activity.

METHODS

1. Study Population

This is a cross-sectional study of patients with IBD (both UC
and CD) who attended the outpatient clinic at Dayanand
Medical College and Hospital Ludhiana, India between June
2021 and December 2021. Consecutive adult ( > 18 years) pa-
tients with an established diagnosis of IBD (based on Europe-
an Crohn’s and Colitis Organisation and the European Society
of Gastrointestinal and Abdominal Radiology guidelines)’
were asked to complete the standardized IBD-disk question-
naire. Patient demographics (age and sex) and disease char-
acteristics (disease duration, classification, and activity) were
recorded simultaneously. Non-consenting patients or patients
who were unable to comprehend the IBD-disk questionnaire
were excluded. The study was approved by the Institutional
Ethics Committee (IEC No. DMCH/R&D/2020/23). All the
authors had access to the study data.

2. IBD-Disk Tool

The IBD-disk includes 10 components (joint pain, abdominal
pain, body image, education and work, emotions, energy, in-
terpersonal interactions, regulation of defecation, sexual func-
tion, and sleep) (Supplementary Fig. 1). Each component is
scored from 0 to 10 using a visual analogue scale (0, no dis-
ability; 10, maximal disability). The IBD-disk total score was
calculated as the sum of the 10 individual component sub-
scores (minimum score 0 and maximum score 100).** An
additional visual analogue scale was added to assess the IBD
daily life burden (0 perfect and 10 worst, >5 indicated high
burden).

3. Assessment of Disease Activity
Patients with both UC and CD were classified according to
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the Montreal classification.'’ Disease activity was assessed us-
ing partial Mayo Clinic score (PMS) in patients with UC and
Harvey Bradshaw Index (HBI) in patients with CD. Active UC
was defined as PMS >1 while active CD was defined as HBI

> 5-11—13

4. Statistical Analysis

The quantitative data were expressed as mean +standard de-
viation and the qualitative data as frequency. The associations
between IBD-disk total score and patient and disease charac-
teristics were evaluated using the Mann-Whitney test. A prob-
ability value of <0.05 was considered statistically significant.
Spearman’s correlation coefficient (p) was applied to assess
the correlation between IBD-disk total score, IBD-disk sub-
scores, IBD daily life burden, and disease activity. The values
of p between 0.1-0.39, 0.40-0.69, 0.70-0.89, and >0.90 were
interpreted as weak, moderate, strong, and very strong corre-
lations, respectively."* The internal consistency (or homogene-
ity) of the IBD-disk was assessed using Cronbach’s coefficient
(a). Cronbach’s a >0.7 and Cronbach's corrected item correla-
tion >0.4 were considered significant. The area under the re-
ceiver operating characteristic (AUROC) curve was calculated
to determine the accuracy of the IBD-disk total score to detect
a high IBD daily life burden. All the statistical calculations
were done using the SPSS version 21.0 (IBM Corp., Armonk,
NY, USA).

RESULTS

During the study period, a total of 613 patients were asked to
complete the IBD-disk questionnaire. After exclusion of the
patients with incomplete questionnaires, 546 patients (84.9%;
mean age, 40.33 +13.74 years, 282 males [51.6%]) were en-
rolled and analyzed. The majority of the patients (n=464,
84.98%) had UC. Out of the 546 patients, 311 patients (56.95%)
had the active disease (291 UC and 20 CD), while the remain-
ing 235 patients (173 UC and 62 CD) were in remission. The
baseline characteristics of the study population are summa-
rized in Table 1.

1. Correlation between IBD-Disk and IBD Daily Life
Burden

The mean IBD-disk total score of the enrolled patients was

18.39+15.23. The mean IBD-disk subscores ranged between

0.07 (sexual functions) and 4.40 (energy). Forty-four patients

(8.05%; 38 UC and 6 CD) had high IBD daily life burden. The
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Table 1. Baseline Characteristics of the Enrolled Population

Characteristics Value (n=546)

Age (yr) 40.33+13.74
Male sex 282 (51.64)
Disease duration (yr) 6.20+6.67
Type of inflammatory bowel disease
Ulcerative colitis 464 (84.98)
Crohn's disease 82 (15.02)
Ulcerative colitis (n = 464)
Disease extent
E1 56 (12.07)
E2 331(71.34)
E3 77 (16.59)
Partial Mayo Clinic score 2.57+2.04
>1 291 (62.71)
<1 173 (37.28)
Crohn's disease (n=82)
Age at diagnosis <17 yr 6(7.31)
Age at diagnosis 17-40 yr 40 (48.78)
Age at diagnosis > 40 yr 36 (43.90)
lleal disease 38 (46.34)
Colonic disease 23 (28.04)
lleo-colonic disease 18 (21.95)
Upper gastrointestinal disease 3(3.65)
Non penetrating, non stricturing disease 41 (50.00)
Stricturing disease 33 (40.24)
Penetrating disease 8(9.75)
Perianal disease 3 (3.65)
Harvey Bradshaw Index 3.54£1.78
>5 20 (24.39)
<5 62 (75.60)
Concomitant treatment”
5-ASA 502 (91.94)
Thiopurines 159 (29.12)
Oral corticosteroids 60 (10.98)
Anti-TNF (infliximab/adalimumab) 8 (1.46)
Vedolizumab 1(0.18)

Values are presnted as mean +standard deviation or number (%).

“Patients on combination therapies: 5-ASA+thiopurines (n= 134, 24.54%);
anti-TNF+thiopurines (n=5, 0.91%); vedolizumab+thiopurines (n=1,
0.18%).

E1, proctitis; E2, left sided colitis; E3, pancolitis; 5-ASA, 5-aminosalicylates;
TNF, tumour necrosis factor.
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Fig. 1. The box plot distribution of the inflammatory bowel dis-
ease (IBD)-disk total score and the IBD daily life burden. “The ex-
treme outlier was defined as a value that lies outside the follow-
ing ranges: 3rd quartile+3*IQR; 1st quartile-3*IQR. IQR, interquar-
tile range.

mean IBD daily life burden score was 2.45 +2.02.

There was a strong correlation between the IBD-disk total
score and the IBD daily life burden (p=0.94, P<0.001). The
box plot of the distribution of the IBD daily life burden and the
IBD-disk total score is depicted in Fig. 1.

On analyzing the subscores of the IBD-disk, 3 components
(emotions, energy, and education and work) had a strong cor-
relation, 6 components (abdominal pain, joint pain, body im-
age, sleep, interpersonal interactions, and regulating defeca-
tion) had a moderate correlation while sexual functions had a
weak correlation with the IBD daily life burden score. The cor-
relations between IBD-disk subscores and IBD daily life bur-
den in patients with UC and CD are summarized in Table 2.
The correlations between IBD daily life burden, and abdomi-
nal pain, and emotions were significantly higher in females
with IBD. On subgroup analysis, the IBD daily life burden in
UC correlated significantly with abdominal pain, emotions
and education and work in females. In patients with CD, how-
ever, no sex-based differences were observed in correlations
of IBD-disk subscores and IBD daily life burden (Supplemen-
tary Table 1).

2. Homogeneity of IBD-Disk

Cronbach’s a calculated for the IBD-disk total score was 0.82.
To test the contribution and consistency of the IBD-disk, one-
at-a-time deletion of different items was done. The Cronbach’s
a (if item deleted) varied between 0.78 and 0.83 for all the 10
individual components of the IBD-disk. The corrected item-
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Table 2. Correlation between Different Components of the IBD-Disk and IBD Daily Life Burden Score

Spearman's rho

Significance UC vs. CD

Variable
All patients (n=546) UC (n=464) CD (n=82) Z statistic P-value

Abdominal pain 0.52 0.52 0.54 -0.29 0.41
Joint pain 0.44 0.46 0.35 1.08 0.14
Sexual functions 0.12 0.13 NR? NR? NR?
Body image 0.61 0.61 0.62 -0.13 0.45
Emotions 0.81 0.82 0.78 091 0.18
Energy 0.77 0.78 0.68 1.78 0.04
Sleep 0.57 0.58 0.55 0.36 0.36
Education & work 0.73 0.73 0.80 -1.40 0.08
Interpersonal interactions 0.51 0.53 0.42 1.17 0.12
Regulating defecation 0.57 0.56 0.64 -1.03 0.15
IBD-disk total score 0.94 0.94 0.94 0 0.50

°All the patients reported a score of 0, hence no correlation coefficient value reported.

IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn's disease.

Table 3. Cronbach's Coefficients (o) to Check the Internal Consis-
tency of the Inflammatory Bowel Disease Disk

Corrected item- Cronbach's o

Ll total correlation  if item deleted
Abdominal pain 0.48 0.81
Joint pain 0.37 0.83
Sexual functions 0.08 0.84
Body image 0.54 0.81
Emotions 0.73 0.78
Energy 0.65 0.79
Sleep 0.48 0.82
Education & work 0.71 0.79
Interpersonal interactions 0.49 0.82
Regulating defecation 0.54 0.81

total correlations were >0.4 for all the subscores except joint
pain and sexual functions (Table 3). Cronbach’s a was positive
for each pair of IBD-disk components except (sexual function+-
sleep) and (sexual function+abdominal pain). The highest cor-
relations were seen for (energy+emotions) and (emotions+body
image) (Fig. 2).

3. Correlation between IBD-Disk and Disease Activity

The IBD-disk total score correlated moderately with PMS
(p=0.50) and weakly with HBI (p=0.34). The IBD daily life
burden score had a moderate correlation with both PMS
(p=0.48) and HBI (p=0.41). Amongst the IBD-disk subscores,
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regulating defecation had the maximum correlation with both
PMS and HBI (Supplementary Table 2). Patients with active
disease had higher mean values for the IBD-disk total score,
IBD-disk subscores, and the IBD daily life burden as com-
pared to patients who were in remission (Fig. 3).

The correlations of IBD-disk total score and subscores with
IBD daily life burden were compared for patients with active
disease and disease in remission. The IBD-disk total score cor-
related more strongly with IBD daily life burden in patients
with UC in remission than patients with active UC, the differ-
ence being significant (0.95 vs. 0.91, P=0.01 for UC and 0.93
vs. 0.92, P=0.40 for CD). Except for energy in patients with UC
and education and work for patients with CD, there was no ef-
fect of disease activity on the correlations of IBD-disk sub-
scores with IBD daily life burden (Table 4).

4. Association between Disease Characteristics and
Disability Assessed Using IBD-Disk and IBD Daily
Life Burden

The IBD-disk or IBD daily life burden scores were not influenced

by the type of IBD (UC or CD). The IBD-disk total score, IBD-

disk subscores (except sexual function) and IBD daily life bur-

den were higher in females (Table 5, Supplementary Table 3).
A significant association of IBD-disk total score and IBD

daily life burden was also observed with PMS in patients with

UC and with HBI in patients with CD (Table 5). For both UC

and CD, the mean IBD-disk scores increased with increasing

disease activity (patients with mild disease activity had higher
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Fig. 2. Internal consistency for each pair of inflammatory bowel disease (IBD)-disk components.

IBD-disk scores than patients in remission, but lower scores
as compared to patients with moderate and severe disease).
The trend was statistically significant (Table 5, Supplementary
Table 4).

There was no effect of age on the IBD-disk total score and
IBD daily life burden. However, the mean IBD disk subscores
of joint pains and sleep increased with increasing age. On sub-
group analysis, younger adults (age <40 years) with UC had
higher mean scores for the body image subscore, as com-
pared to older adults (>40 years) and elderly (> 60 years). In
contrast, older adults and elderly with CD had higher mean
scores for joint pains (Supplementary Table 5).

5. Diagnostic Accuracy of IBD-Disk

The diagnostic accuracy of the IBD-disk total score in predict-
ing a high IBD daily-life burden (>5) was evaluated by calcu-
lating the AUROC, which was 0.96 (95% confidence interval,

www.irjournal.org

0.94-0.98; P<0.001) (Fig. 4). The threshold value for the IBD-
disk total score to detect high IBD daily life burden was de-
rived from coordinates of the receiver operating characteristic
curve using the Youden Index. The IBD-disk total score >30
predicted a high IBD daily life burden with a sensitivity of 95%
and specificity of 85%.

DISCUSSION

For IBDs, patient-reported outcome measures evaluating both
the disease activity as well as disability (and/or quality of life)
are important to improve the long-term outcome and add val-
ue to the holistic IBD care. IBD disability index and IBD-disk
are the 2 disability indices that have been validated in the Eu-

ropean cohorts.”>"* However, to ensure that the data captured
by disability indices reflects the true picture, it is important

that the survey tool is adapted to the respective populations.
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B Patients in remission (n=235)
24 B Patients with active disease (n=311)
m All patients (n=546)

Score

Fig. 3. The mean inflammatory bowel disease (IBD)-disk and IBD daily life burden scores in the enrolled patients based on disease activity.

Table 4. Correlation (Spearman's rho) of IBD-Disk Total Score and Subscores with IBD Daily Life Burden, Stratified According to Disease
Activity

Ulcerative colitis Crohn’s disease

W Active disez:\se ?;:?ss:iol: o Active disez:\se ?;:?ss:i(;: o

Spearman's . zstatistic P-value Spearman's . zstatistic P-value

tho (n=291) Spearman's tho (n=20) Spearman's

rho (n=173) rho (n=62)

Abdominal pain 0.47 0.45 0.26 0.40 0.67 0.46 1.14 0.13
Joint pain 0.42 0.44 -0.25 0.40 0.19 0.44 -1.02 0.15
Sexual functions 0.09 0.20 -1.16 0.12 NR? NR?
Body image 0.56 0.60 -0.62 0.27 0.72 0.54 1.10 0.14
Emotions 0.80 0.81 -0.29 0.38 0.76 0.76 0 0.50
Energy 0.70 0.80 =23 0.01 0.47 0.73 =152 0.06
Sleep 0.58 0.52 0.89 0.19 0.69 0.54 0.89 0.19
Education & work 0.66 0.70 -0.77 0.22 0.90 0.74 1.90 0.03
Interpersonal interactions 0.51 0.45 0.87 0.21 0.32 0.46 -0.60 0.27
Regulating defecation 0.49 0.39 1.29 0.10 0.76 0.54 1.42 0.08
IBD-disk total score 0.91 0.95 -3.15 0.01 0.92 0.93 -0.25 0.40

°All the patients reported a score of 0, hence no correlation coefficient value reported.
IBD, inflammatory bowel disease; NR, not reported.

An ideal tool would perform uniformly across culturally di- north Indian patients.
verse populations (cross-cultural equivalence).® In the pres- The mean IBD-disk total score was 18.39 + 15.23 (range, 0-76).
ent study, we evaluated the real-world performance of IBD- The IBD-disk total scores in the current study were lower than

disk to predict high IBD daily life burden in a large cohort of those reported in the west.>** This could be attributed to either
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Table 5. Association between Disease Characteristics and Disability Assessed Using IBD-Disk and IBD Daily Life Burden

o IBD-disk total score IBD daily life burden
Characteristics No.
Mean +£SD P-value Mean +SD P-value
uc 464 18.39+£15.29 0.99 2.45+2.05 092
CD 82 18.38+£14.97 2.43+1.85
Sex 0.01 <0.001
Male 282 15.65+13.84 2.09£1.81
Female 264 21.27£16.11 2.84£2.16
Disease duration 0.65 0.99
<2yr 208 19.11+£14.68 2.46+1.85
2-5yr 120 17.58£15.02 243+2.04
>5yr 218 18.15+15.89 2.44+2.16
Disease extent (UC) 0.07 0.09
E1 56 13.96+£14.32 1.89£1.89
E2 331 19.02+ 14.89 2.53+£2.02
E3 77 18.90+£17.25 249%2.22
Disease location (CD) 0.87 0.57
L1 38 17.82+16.45 2.39+1.91
L2 23 18.70+13.01 2.61£2.15
L3 18 20.11+15.36 2.50+1.38
L4 3 12.67+£11.01 1.00£1.00
Disease behavior (CD) 0.19 0.29
B1 41 15.93+11.00 2.17+£1.53
B2 33 19.61+15.98 2.55+1.87
B3 8 25.88+25.07 3.25+3.01
Disease activity (UC) <0.001 <0.001
Partial Mayo Clinic score
<1 173 10.39+11.17 1.50+1.57
2-4 200 19.28+13.54 2.48+1.78
5-7 78 29.85+14.77 4.00£2.15
>7 13 42.38+19.50 5.31+2.59
Disease activity (CD) 0.01 0.01
Harvey Bradshaw Index
<5 62 16.06£13.20 197+£1.34
5-7 17 22.18+13.96 3.47+2.30
8-16 3 44.67 £29.67 6.00+2.65
>16 Nil - -

IBD, inflammatory bowel disease; SD, standard deviation; UC, ulcerative colitis; CD, Crohn's disease; E1, proctitis; E2, left sided colitis; E3, pancolitis; L1,
ileal disease; L2, colonic disease; L3, ileo-colonic disease; L4, upper gastrointestinal disease; B1, non stricturing non penetrating disease; B2, stricturing
disease; B3, fistulising disease.

a differential perception of well-being or a true lower disability function reported in IBD patients.""" In the current study, only
in the enrolled patients. The mean sexual function subscore 4 participants (0.73%) reported a sexual function subscore of
was the lowest which is inconsistent with the impaired sexual >5 on the IBD-disk. Low sexual function scores could indicate
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Fig. 4. Area under the receiver operating characteristic curve for
prediction of high inflammatory bowel disease (IBD) daily life
burden using the IBD-disk total score.

hesitation on the part of patients in the current cohort to re-
port their intimate experiences. Another IBD-disk component
that scored low was the body image. There is evidence to sug-
gest that body image dissatisfaction can negatively impact pa-
tients and is associated with poorer quality of life.” However,
patients in the current study did not report any significant al-
teration in the perceived body image. In observant societies
like India, therefore, the inclusion of sexual function and body
image in the IBD-disk is expected to result in lower total and
hence lower cutoff scores of the IBD-disk in predicting a high
disability burden. This was observed in the current study where
IBD-disk total score >30 predicted high IBD daily life burden
as compared to the threshold values of >40, as described pre-
viously.”

The IBD-disk total score correlated very strongly with IBD
daily life burden (p=0.94). There were no significant differenc-
es in the IBD-disk total score and IBD-disk subscores in pa-
tients with UC and CD, indicating a similar level of disability in
both the types of IBD, consistent with the findings of the VALI-
Date s‘[udy.5 With a Cronbach’s a of 0.82, the IBD-disk dis-
played good internal consistency to assess the disease-related
disability.

The IBD-disk total score had a significant association with
the female sex. Similar findings were also observed in the
VALIDate study.” Higher disability scores in females are con-
sistent with gender differences in the perception of psychoso-
cial domains of disability. Depression, fatigue, and a lower
quality of life have been reported more frequently in fe-
males.””*' The higher prevalence of extra-intestinal manifesta-
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tions (such as arthralgia, arthritis, and osteopenia) in females
and a social bias against females in conservative societies also
contributes to higher disease-related disability in females.
Higher IBD-disk total scores were observed in patients with
higher disease activity scores. Interestingly, the age, disease
duration, extent, location, and behavior did not affect the dis-
ability scores. A total of 25 (16 UC and 9 CD) patients had
IBD-disk total score >30 despite the disease being in clinical
remission. These observations suggest that nearly 1 in 7 pa-
tients with UC and one in 2 patients with CD have high dis-
ability despite the disease being in remission. The IBD-disk
subscores that scored high in such patients were emotions,
energy and sleep. The IBD-disk thus facilitates assessment of
the “non-gastrointestinal” disability experienced by such pa-
tients. Filling up the IBD-disk questionnaire by the patient at
each visit to the healthcare facility, before seeing the treating
physician, will allow a meaningful discussion between the
two, focussing on the specific disability-related issues.
Although our study is limited by being a single-center study,
the large sample size, with the disease spectrum mimicking
the epidemiological characteristics of the local IBD population,
is expected to reflect the actual burden of the disease. A great-
er number of patients in the current study had UC, as com-
pared to the previous IBD-disk validation studies, where CD
patients dominated the inclusion cohorts. Also, a majority of
the patients enrolled in the current study had mild-moderate
disease activity. This is also reflected in relatively infrequent
use of biologics in the included cohort. The performance of
IBD disk in patients with severe disease activity, hence, needs
to be assessed in future studies, as disease activity is an impor-
tant modifier of the disease-related disability. The IBD-disk
tool was administered in the English language. Misinterpreta-
tion in patients not well versed or fluent in English cannot be
ruled out, however, the proportion of such patients is expected
to be very small. Translation and validation in regional lan-
guages are nevertheless required. As repeated assessments of
the IBD-disk were not performed in the current study, the test-
retest reliability could not be evaluated. This has, however,
been reported earlier.”” The long-term variability in IBD-disk
scores also cannot be commented upon. The comparison of
the IBD-disk with other disability indices such as IBD disabili-
ty index was not done. Instead, IBD daily life burden was cal-
culated using a unidimensional visual analogue scale. Similar
approaches have been employed for other chronic diseases,
and therefore the applicability of visual analogue scale in esti-
mating the IBD daily life burden can be relied upon. The lack

www.irjournal.org
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of endoscopic disease severity and inflammatory biomarkers
such as fecal calprotectin or C-reactive protein did not allow
objective assessment of the disease activity.

In conclusion, the IBD-disk is a consistent and accurate tool
to determine IBD-related disability. It parallels the disease ac-
tivity in patients with both UC and CD and is not affected by
other disease characteristics, demonstrating the ubiquity of
the tool, although gender specificity needs to be accounted
for. The response to the IBD-disk is influenced by social and
cultural beliefs. A universal cutoff of the IBD-disk cannot be
recommended and population-specific thresholds thus need
to be determined. Longitudinal studies with a more objective
assessment of the disease activity and determinants of IBD-
related disability are needed to evaluate the dynamicity of the
IBD-disk in response to therapy.
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