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Background: Patients with Crohn disease have debilitating psychological symptoms, mental fatigue, and poor quality of life. Psychological inter-
vention may improve these symptoms.
Methods: We performed a randomized parallel-group physician-blinded trial of cognitive-behavioral and mindfulness-based stress reduction 
(COBMINDEX) on quality of life and psychological symptoms in adults with mild-moderate Crohn disease. COBMINDEX was taught by social 
workers in one-on-one video conferences over 3 months; quotidian home practice was mandated.
Results: Fifty-five COBMINDEX and 61 waitlist control patients completed the study; mean age was 33 years and 65% of participants were 
women. At 3 months, COBMINDEX patients had significantly reduced disease activity (per Harvey-Bradshaw Index score, C-reactive protein 
level, and calprotectin level), increased quality of life (Short Inflammatory Bowel Disease Questionnaire [SIBDQ] score increased from base-
line 41 to 50; P < 0.001), decreased psychological symptoms (Global Severity Index [GSI], 0.98-0.70; P < 0.001), reduced fatigue (Functional 
Assessment of Chronic Illness Therapy-Fatigue, 26-33; P < 0.001), and increased mindfulness disposition (Freiburg Mindfulness Inventory, 33-38; 
P < 0.001). Waitlist patients had a significant but small change in Harvey-Bradshaw Index, SIBDQ, and GSI scores, without improvement in fa-
tigue or mindfulness. There were significant correlations (0.02 > P < 0.002) in COBMINDEX patients between baseline SIBDQ, GSI, Freiburg 
Mindfulness Inventory, and Functional Assessment of Chronic Illness Therapy-Fatigue scores with a relative change (baseline to 3 months) of 
the SIBDQ score, but none among waitlist patients. Predictors of relative change of the SIBDQ score in COBMINDEX patients included the GSI 
score (90% quantile; coefficient 0.52; P < 0.001), somatization (90%; 0.20; P = 0.001), depression (75%; 0.16; P = 0.03), and phobic anxiety 
(75%; 0.31; P = 0.008).
Conclusions: COBMINDEX was effective in increasing patients’ quality of life and reducing psychological symptoms and fatigue. Patients with 
severe baseline psychological symptoms benefited the most from COBMINDEX.
Key Words:   inflammatory bowel disease, fatigue, psychological intervention, somatization, depression

Introduction
Crohn disease (CD) is a common form of chronic inflamma-
tory bowel disease (the other common forms are ulcerative 
colitis and microscopic colitis).1, 2 The peak age incidence of 
CD is in the third decade of life.3 It runs a relapsing-remitting 

course that may complicate with bowel perforation, obstruc-
tion, and extraintestinal manifestations.4-6 Corticosteroids, 
immunomodulators, and biologics decrease inflammation 
but expose the patient to possible serious adverse events.7, 

8 Many patients fail medical treatment and require surgery. 
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Sudden abdominal pain with the need to defecate may be 
quite embarrassing for patients. Work, educational, and so-
cial activities are often compromised by the need to be close 
to a toilet.9 Social dysfunction and isolation result.10

Patients with CD suffer considerable psychological symp-
toms (anxiety, depression, somatization) during active and 
quiescent disease,11-16 leading to a poor quality of life.17-19 
Mental fatigue also occurs frequently,11 and it too is associ-
ated with a decreased quality of life.20 Longitudinal studies 
have shown an association between psychological distress 
and worsening of the disease course.15, 21

Several psychotherapeutic interventions have been studied 
in patients with CD, including cognitive-behavioral tech-
niques and mindfulness meditation.22 Interventions targeting 
psychological distress may improve quality of life in patients 
with CD.23 The relationships between thoughts, behavior, 
physical sensations, and emotions are the basis of cognitive-
behavioral therapy, where patients learn to identify, intervene, 
and attempt to modify their reactions.24 Cognitive-behavioral 
therapy has benefited some patients with CD.25 Two pilot 
studies of mindfulness-based distress reduction found an im-
proved quality of life and reduced fatigue in patients with 
CD26, 27 and others have not.28, 29 These trials were all limited 
by small-sized cohorts, lack of control patients, and failure to 
separate patients with CD from those with ulcerative colitis. 
Furthermore, previous studies neither required nor monitored 
the daily practice of learned skills and did not examine for 
any impact of baseline psychological symptoms on change in 
quality of life. This missing information is important given 
the observation that not all but rather selected patients with 
CD seem to benefit most from psychological interventions.30

We postulated that the COgnitive Behavioral and 
MINdfulness-based stress reduction with Daily EXercise 
(COBMINDEX) program would improve quality of life by 
reducing both distress and fatigue in patients with CD. Our 
first aim was to test this hypothesis by performing a con-
trolled trial of COBMINDEX in patients with mild or moder-
ately active CD. A second aim was to identify which domains 
of quality of life would be most improved by COBMINDEX. 
Our third aim was to determine the impact of baseline med-
ical and psychological characteristics on any enhancement of 
quality of life, which could inform the triaging of patients re-
quiring psychosocial interventions when resources are limited.

METHODS
Study Design
This study was a randomized (separately for each sex) parallel-
design (COBMINDEX or waitlist control patients) trial of 
the effect of COBMINDEX on patients with CD. Patients 
were recruited from July 2018 to July 2020 by advertising 
at outpatient clinics of participating hospitals, on the website 
of The Israel Foundation for Crohn’s Disease and Ulcerative 
Colitis, and on social media. Patients aged ≥18  years and 
with a Harvey-Bradshaw Index (HBI) of disease activity in 
the range of 5 to 16 were eligible for inclusion. Social work-
ers performed the initial screening for eligible patients, and 
study gastroenterologists did the final screening and enrolled 
suitable patients. Patients were then randomized (separ-
ately for each sex) to the COBMINDEX or waitlist control 
group. Exclusion criteria included age <18 years, no diagno-
sis of CD, <1  year of follow-up since diagnosis, change of 

diagnosis in study period, new medication started in the past 
3  months, surgery in the past 6  months, planned surgery, 
acute surgery during the study, pregnancy, planned pregnancy 
during the study period, present/past psychiatric disease/
medication, irritable bowel syndrome, and not being fluent in 
Hebrew. Patients’ electronic medical and pharmacy records 
were reviewed by the study gastroenterologists to determine 
whether they had any of the exclusion criteria. Irritable bowel 
syndrome was excluded on clinical grounds. Persistent mild 
diarrhea and/or abdominal pain in treated patients with CD is 
a known entity31 (attributed to subclinical inflammation asso-
ciated with increased colonic paracellular permeability32) and 
does not imply a comorbidity of irritable bowel syndrome.

Randomization was performed using the cluster random 
sampling method with a proportionate allocation strategy, 
where the fractions were defined by the sex variable. Thus, 
patients interested in participating in the study were sched-
uled to meet with the social workers in no particular order. 
Those satisfying the entry criteria were divided by sex. Next, 
for each sex the first, third, fifth, seventh, and continuing 
odd-numbered participants were entered into the interven-
tion group, whereas the second, fourth, sixth, and continu-
ing even-numbered patients were entered into the control 
group.

Follow-Up Procedures
Patients were taught COBMINDEX over 3  months. The 
instruction was given by clinical social workers who had 
undergone a special training course in cognitive-behavioral 
and mindfulness-based stress reduction. Instruction was 
one-on-one in 7 video conferences of at least 1 hour and ac-
cording to a structured protocol set out in a printed man-
ual. The techniques that were taught included the following: 
breathing awareness, body scanning and progressive muscle 
relaxation, guided imagery techniques, coping, creating 
healthy and adaptive ways of thinking, and being mindful of 
unpleasant experiences. Quotidian practice of learned skills 
was to be performed at home twice daily, with a minimum 
of 10 minutes per exercise. Periodic text reminders to prac-
tice were sent to the patients. Patients reported their exercises 
daily by using an app; nonreporting led to a call from the 
patient’s assigned social worker. In addition, a series of pod-
casts was created and made available to the COBMINDEX 
patients throughout the study.

Patients randomized to the waitlist constituted the con-
trol group. They understood that they would not receive any 
form of psychological instruction during the study period but 
would receive it after 3 months. During this waiting period, 
we kept in touch with the control group to be sure they were 
not lost to the study but rather felt that they were part of a 
cohort. We contacted them periodically regarding completion 
of the blood tests and returning the completed questionnaires, 
and we encouraged them to make contact if there were any 
medical problems so that they could be referred to a gastro-
enterologist. However, study materials like the podcasts were 
not made available to them. (After 3 months, the waitlist pa-
tients were taught COBMINDEX; a description of their out-
comes exceeds the scope of this report).

All patients continued their regular medical follow-up 
with their respective physicians. Patients who required a 
change of medication during the study period could con-
tinue the trial.
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Outcome Measures
Before randomization, and again after 3  months, all pa-
tients self-completed several questionnaires, and a gastro-
enterologist blinded to the randomization completed the 
HBI and medical details and ordered C-reactive protein 
(CRP) and calprotectin measurements. The questionnaires 
are in the public domain, have validated Hebrew transla-
tions, and were used previously by patients with CD.13, 14, 

29 Participants provided information about sex, age, edu-
cation, family status, religious observance, and economic 
status (self-rated on an arbitrary scale of 1 to 5, where 
1 = poor and 5 = well-to-do).

HBI
The HBI is a questionnaire that evaluates disease activity in 
5 questions pertaining to the past day’s symptoms regarding 
general well-being, abdominal pain, number of liquid/soft 
stools, presence of an abdominal mass, and number of com-
plications from a list of 8. Responses are summed to provide 
the HBI score. An HBI score ≤ 4 indicates disease remission, 5 
to 7 indicates mild disease, 8 to 16 indicates moderate disease, 
and >16 indicates severe disease.33

Brief Symptom Inventory 
This instrument34 measures psychological symptoms in the 
past month. Its 53 questions assess 9 dimensions (depression, 
somatization, obsessive-compulsive disorder, interpersonal 
sensitivity, anxiety, hostility, phobic anxiety, paranoid idea-
tion, and psychoticism) on a 0 to 4 Likert scale (0 = not at all, 
4 = extremely). A higher score implies more severe symptoms. 
The Brief Symptom Inventory yields a score for each dimen-
sion and a summary score called the Global Severity Index 
(GSI), also with a range of 0 to 4.

Short Inflammatory Bowel Disease Questionnaire 
The Short Inflammatory Bowel Disease Questionnaire 
(SIBDQ), a disease-specific quality-of-life questionnaire, re-
lates to the past 2 weeks’ symptoms, general feeling, and 
mood in 10 items graded on a 7-point Likert scale (1 = all the 
time, 7 = never). The results are expressed as a general score 
(range, 10-70), which is the sum of the scores of 4 domains: 
emotional (range, 3-21), systemic (range, 2-14), bowel (range, 
3-21) and social (range, 2-14). A higher score indicates a bet-
ter quality-of-life.35 

Medical Outcomes Study 12-Item Short Form 
Survey Instrument 
This generic quality-of-life measure36 has 12 items that as-
sess physical functioning, role-physical, bodily pain, general 
health, vitality, social functioning, role-model, and mental 
health over the past 4 weeks. Scores are summed to yield 
physical health and mental health composites, each with a 
range of 0 to 100. A higher score indicates a better quality 
of life.

3-Level EuroQual Five-Dimensional Questionnaire 
This generic questionnaire37 comprises a comprehensive de-
scriptive system in 5 dimensions (mobility, self-care, usual 
activities, pain/discomfort, anxiety/depression) scored in 3 
levels and a visual analogue scale. For ease of comparison, 
the EuroQual Five-Dimensional Questionnaire (EQ-5D) was 

converted into a single summary index. A higher index indi-
cates a better quality of life.

Freiburg Mindfulness Inventory 
This questionnaire38, 39 has 14 items to be answered on a 
4-point Likert scale regarding the patient’s perceived mind-
fulness disposition during the past 7 days. The score range 
is 14 to 56; a higher score indicates a greater self-perceived 
mindfulness level. The Freiburg Mindfulness Inventory 
(FMI) can be used in persons without meditation experi-
ence.

Functional Assessment of Chronic Illness 
Therapy-Fatigue 
This tool assessing mental fatigue comprises 13 questions that 
relate to the past 7 days. Responses are scored on a 5-point 
Likert scale. The total score range is 0 to 52; a higher score 
means less fatigue. The Functional Assessment of Chronic 
Illness Therapy-Fatigue (FACIT-F) is a valid instrument in pa-
tients with CD.40

Statistical Analysis
Categorical variables were summarized using frequencies and 
percentages and quantitative variables used mean and SD if 
normally distributed or median and interquartile range (25th 
and 75th percentile) if nonnormally distributed. Statistical 
differences were appraised by t test or Pearson χ 2 for normally 
distributed variables and by Mann-Whitney U and Wilcoxon 
signed-rank test for nonparametric data. Correlations were 
determined by Spearman’s rho.

We calculated the percent relative change of the SIBDQ 
over the study period by the following formula:

(SIBDQafter3months− SIBDQat study entry)/

(SIBDQat study entry) ∗ 100.

The relative change in the 4 SIBDQ domains was calculated 
similarly. These values were used as the dependent variable 
in a quantile regression analysis (10%, 25%, 50%, 75%, 
90% quantiles) performed to determine the predictors of the 
relative change of the SIBDQ (or its domains), using inde-
pendent variables that were significant in the correlation ana-
lysis or had clinical interest. A series of models incorporating 
various independent variables was developed; given the co-
hort size, we limited each model to 3 variables. The inde-
pendent variables were the baseline values of the HBI; the 
FMI; the FACIT-F; the BSI scales of depression, somatiza-
tion, obsessive-compulsive disorder, interpersonal sensitiv-
ity, anxiety, hostility, phobic anxiety, paranoid ideation, and 
psychoticism; and the GSI score. Results are presented separ-
ately for the COBMINDEX and waitlist groups. Only models 
with significant coefficients for any independent variable at 
more than the 10% quantile in either the COBMINDEX or 
waitlist groups are shown. Analyses were performed using 
IBM SPSS Statistics 23 for Windows (IBM Corp., Armonk, 
NY); P < 0.05 was considered statistically significant.

ETHICAL CONSIDERATIONS
The institutional review boards of Soroka Medical Center 
(Beer Sheva, Israel) and Rabin Medical Center (Petah Tikva, 
Israel) approved the trial. Participants were given a detailed 
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written and oral description of the research project and pro-
vided written informed consent.

RESULTS
Baseline Characteristics
Of 646 patients expressing interest in the research, 139 met 
the inclusion criteria and underwent randomization. Fifty-
five COBMINDEX and 61 waitlist patients completed 
the 3-month study (Fig. 1). Across groups, patients had a 
mean age of 33 years, and 65% were women. Education, 
working status, and smoking habit were similar in the 2 
groups (Table 1). The HBI score, the Montreal classifica-
tion characteristics, and the drug treatments were compar-
able between groups. However, the COBMINDEX patients 
reported a significantly higher economic status than the 
waitlist patients.

Medical and Psychological Outcomes
Baseline HBI, CRP, calprotectin, SIBDQ (with the emo-
tional, physical, bowel, and social domains), the 12-Item 
Short-Form Survey Instrument (SF-12) Physical Health 
Composite (PH) and Mental Health Composite (MH), EQ-
D5, psychological symptoms (GSI), mindfulness dispos-
ition (FMI), and fatigue (FACIT-F) scores were similar in 
the groups (Table 2). Patients practiced self-exercise of the 
skills taught on more than 80% of the study days. Two 
patients in the COBMINDEX group and 4 in the waitlist 
group deteriorated clinically during the study, and bio-
logic agents were added to their treatment regimens. Other 
changes of medications are noted in Table 1. These changes 
in medication did not impact the outcome of the study. The 
median HBI decreased in both patient groups during the 
3-month study period. The reduction of HBI was greater 
in the COBMINDEX patients (50% decrease; P < 0.001) 
than in the waitlist patients (12.5% decrease; P = 0.005). 
The markers of inflammation, CRP and calprotectin, both 
decreased significantly in the COBMINDEX patients 
but not in the waitlist patients. The psychological scores 
on the SIBDQ, SF-12 PH, SF-12 MH, and EQ-D5 all im-
proved in the COBMINDEX patients (most at P < 0.001). 
The SIBDQ score increased from the baseline 41 to 50 at 
3  months (P < 0.001), mainly from the increments in the 
emotional and bowel domains. In the waitlist patients there 
was a lesser increase in the SIBDQ score (from 38 to 41; 
P = 0.016) that resulted from an increment in the systemic 
domain. The SF-12 PH score increased in the waitlist pa-
tients, but the SF-12 MH and EQ-D5 did not. The GSI score 
decreased more in the COBMINDEX patients than in the 
waitlist patients. The FMI and FACIT-F scores increased in 
the COBMINDEX patients only.

Correlations
All demographic, medical, and psychological measures at 
baseline were examined for possible correlations with the 
relative change in the SIBDQ score. Significant correlations 
(0.02 > P < 0.002) were found in the COBMINDEX group 
between the baseline SIBDQ, GSI, somatization, inter-
personal sensitivity, depression, phobic anxiety, paranoid 
ideation, psychoticism, FMI, and FACIT-F scores with the 
relative change in the SIBDQ score (Table 3). However, 
waitlist patients had no significant correlations for any of 

these variables. Interestingly, no correlations were found in 
either group between baseline demographic data, economic 
status, and medical measures with the relative change in the 
SIBDQ score.

Predictors of Relative Change of SIBDQ Score
Nine models, each with 3 independent variables, are shown 
in Table 4. In model 1, the independent variables are the HBI, 
FMI, and FACIT-F. In this model, the FMI predicted a de-
crease in the relative change of the SIBDQ score in the 10%, 
25%, and 50% quantiles, and the HBI predicted a decrease 
in the 25% quantile, in the COBMINDEX group; there were 
no significant predictions in the waitlist group. The FACIT-F 
was not a significant predictor in either the COBMINDEX or 
waitlist patients in this model.

In models 2 to 5, the HBI and FMI constituted 2 of 3 in-
dependent variables. In these models, most predictions were 
found in the COBMINDEX patients. The FMI was a pre-
dictor in models 2 through 5, more often in the 25% and 50% 
quantiles. In model 2, GSI was a predictor in COBMINDEX 
patients in the 90% quantile (coefficient 0.52; P < 0.001). 
In model 3, somatization was a predictor in the 75% and 
90% quantiles in COBMINDEX patients. Depression (model 
4)  was a predictor in both COBMINDEX and waitlist pa-
tients in the 75% quantile. Phobic anxiety (model 5) was a 
predictor in COBMINDEX patients in the 75% and 90% 
quantiles.

In models 6 through 9, the HBI and FACIT-F were 2 
of 3 independent variables. The GSI was a predictor in 
COBMINDEX patients in the 90% quantile (coefficient 
0.53) in model 6. Somatization (model 7) was a predictor in 
COBMINDEX patients in the 90% quantile and in waitlist 
patients in the 25% quantile. Depression was a predictor in 
waitlist patients in the 10% and 90% quantiles but not at 
all in COBMINDEX patients. Phobic anxiety was a predictor 
in COBMINDEX patients in the 75% (coefficient 0.25) and 
90% quantiles (coefficient 0.34) and in waitlist patients in the 
10% quantile (coefficient –0.17). Finally, in models 6, 7, and 
9, the HBI was a negative predictor in the 50% quantile in 
COBMINDEX patients.

Results of the quantile regression analysis of predictors of 
the relative change of the 4 SIBDQ domains are presented in 
Table 5. Regarding the SIBDQ emotional domain, the signifi-
cant predictors in COBMINDEX patients were as follows: 
model 1: FMI and FACIT-F, both in 25% quantile; model 2: 
GSI in 10%, 25%, 50%, and 75% quantiles; model 3: FMI in 
10% and 75% quantiles and somatization in 10%, 25%, and 
50% quantiles; model 4: depression in 10% and 25% quan-
tiles; model 5: phobic anxiety in 25% and 50% quantiles; 
model 6: GSI in 10%, 25%, and 50% quantiles; model 7: 
FACIT-F in 10% quantile; model 8: FACIT-F and depression, 
both in 10% and 25% quantiles; and model 9: phobic anxiety 
in 25% and 50% quantiles. In the waitlist patients, however, 
there were few significant predictors of relative change in the 
SIBDQ emotional domain. In the models of the SIBDQ sys-
temic domain, there were actually more significant predict-
ors of relative change of SIBDQ in waitlist patients than in 
COBMINDEX patients. In the SIBDQ bowel domain, there 
were 7 significant predictors in COBMINDEX patients and 
3 in waitlist patients. Finally, in the SIBDQ social domain, 9 
significant predictors were found in COBMINDEX patients 
and 5 in waitlist patients.
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Discussion
In a randomized parallel-design trial, we showed that 
COBMINDEX instruction to patients with mild-moderate 
CD resulted in an increase of their quality of life and a re-
duction of psychological symptoms and fatigue over a 
short time period. It could be argued that patients in both 
the COBMINDEX and waitlist groups were receiving 
anti-inflammatory medication, which of itself would result 

in an increased quality of life.41 However, after 3 months the 
SIBDQ score had increased by 22% in the COBMINDEX pa-
tients vs only an 8% increase in the waitlist patients, implying 
that the difference was attributable to the psychological 
instruction of the COBMINDEX program. The increment in 
the disease-specific instrument SIBDQ after COBMINDEX 
instruction was caused primarily by improvement in the emo-
tional domain, followed by the bowel domain, and least from 
the systemic and social domains. By comparison, the SIDBQ 

Figure 1.  Flow of participants: CONSORT diagram.
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emotional and bowel domains were unaltered in waitlist pa-
tients. Interestingly, the increase in the systemic domain over 
the study period was similar in both patient groups, raising 
the possibility that the increase was not related to any psy-
chological instruction. Whether the increase was related to 
the decrease of the HBI is uncertain, because the decrease of 

the HBI was much greater in COBMINDEX patients than 
in waitlist patients. Like the disease-specific SIBDQ measure, 
the generic instruments SF-12 PH, SF-12 MH, and EQ-D5 all 
showed an increase of quality of life in COBMINDEX pa-
tients. Only the SF-12 PH increased in the waitlist patients; 
this is possibly the explanation for the results of the quan-

Table 1.  Cohort Characteristics at Baseline

Number (%) of Participants

 COBMINDEX (n = 55) Waitlist (n = 61)

Age, mean (SD), y 33.6 (13) 32.4(11) 

Women 38 (69) 37 (61)

Married/paired 28 (51) 29 (48)

Religious 19 (35) 25 (41)

Education   

High school or vocational studies 19 (35) 22 (36)

College or university 36 (66) 39 (64)

Economic status   

Low 6 (11) 23 (38)§

Middle-high 49 (89) 38 (62)

Working 40 (73) 48 (79)

Current smoking 6 (11) 8 (13)

Body mass index, median (IQR) 21.1 (19.6-25.1) 22.4 (20.0-25.4)

Illness duration, mean (SD), y 9.1 (8.8) 8.9 (8.1) 

HBI   

Mild disease (5-7) 25 (45) 29 (48)

Moderate disease (8-16) 30 (55) 32 (52)

Medications*   

Steroids 1 (2) 6 (10)

Immunomodulators 12 (22) 10 (16)

Biologics 24 (44) 23 (38)

Opiates 0 0

Complementary medications† 37 (67.3) 39 (63.9)

Montreal classification   

Age at diagnosis, y   

  A1: ≤16 8 (15) 4 (7)

  A2: 17-40 43 (78) 55 (90)

  A3: ≥40 4 (7) 2 (3)

Location   

  L1: Ileal 33 (60) 34 (56)

  L2: Colonic 3 (6) 7 (12)

  L3: Ileocolonic 19 (35) 19 (31)

  L4: Isolated upper disease 0 (0) 1 (2)

Behavior   

  B1: Nonstricturing, nonpenetrating 31 (56) 38 (62)

  B2: Stricturing 15 (29) 17 (28)

  B3: Penetrating 6 (12) 5 (8)

     Perianal 12 (22) 9 (15)

Extraintestinal manifestations‡ 38 (69) 40 (66)

*There were 8 COBMINDEX and 6 waitlist patients who discontinued medications by T2, and 5 and 6 patients, respectively, who began new medications 
(0.133 ≤ P ≥ 0.941).
†There were 13 COBMINDEX patients and 12 waitlist patients who discontinued complementary medications by T2, and 2 and 5 patients, respectively, 
who started taking complementary medications (P = 0.516).
‡Patients with ≥1 of arthralgia, uveitis, erythema nodosum, aphthous ulcers, pyoderma gangrenosum, anal fissure, fistula, and abscess.
§P < 0.001 between COBMINDEX and waitlist groups.
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tile regression models of the SIBDQ systemic domain (also 
termed physical) in that group.

Previous studies of the effect of mindfulness-based cogni-
tive therapy on quality of life in cohorts comprising both pa-
tients with CD and patients with ulcerative colitis reported 
mixed outcomes, such as no effect,28 some increase but with-
out reaching statistical significance,29 or a significant increase 
of quality of life.27 A pan-European study of 402 newly diag-
nosed patients with CD followed for 1 year found a signifi-
cant increase in the SIBDQ in all 4 domains: emotional, sys-

temic, bowel, and social.41 The increase of quality of life in 
that study clearly resulted from the effect of treatment in the 
first year after diagnosis. This finding is different from the 
results in our cohort, where all patients were beyond the first 
year after diagnosis at study entry.

We noted a much greater reduction in the HBI in the 
COBMINDEX patients compared with the waitlist patients. 
If we assume that drug treatment could plausibly account 
for an equal reduction in the HBI (1 point) in both patient 
groups, then it is reasonable to presume that the further 

Table 2.  Score of Medical and Psychological Characteristics of Participants at Baseline and After 3 Months

 COBMINDEX Waitlist

 Baseline After 3 Months Pa Baseline After 3 Months Pa

HBI 8.00 (7.0-10.00) 4.00 (2.00-5.00) <0.001 8.00 (6.50-10.50) 7.00 (4.50-9.00) 0.005

CRP 0.60 (0.23-1.20) 0.39 (0.18-0.85) 0.004 0.50 (0.18-1.00) 0.36 (0.10-0.72) 0.193

Calprotectin 83.50 (38.00-360.00) 75.30 (32.95-275.75) 0.022 142.50 (39.88-516.50) 67.95 (21.10-422.50) 0.808

SIBDQ 41.00 (34.00-46.00) 50 (42.00-54.00) <0.001 38.00 (33.00-46.50) 41.00 (32.00-50.00) 0.016

  Emotional 11.00 (9.00-14.00) 15 (13.00-17.00) <0.001 11.00 (8.50-13.00) 11.00 (9.00-15.00) 0.083

  Systemic 7.00 (5.00-9.00) 9.00 (6.00-11.00) 0.004 7.00 (5.00-9.00) 9.00 (5.00-10.00) 0.020

  Bowel 12.00 (10.00-14.00) 15.00 (11.00-18.00) <0.001 13.00 (10.00-14.50) 13.00 (10.00-16.00) 0.064

  Social 10.00 (7.00-12.00) 11.00 (9.00-13.00) <0.001 08.00 (6.00-11.00) 9.00 (6.00-11.50) 0.232

SF-12 PH 44.44 (38.36-48.31) 47.38 (41.87-47.38) <0.001 41.76 (34.44-45.27) 43.88 (37.28-47.22) 0.004

SF-12 MH 39.12 (36.61-42.45) 42.36 (39.49-45.00) 0.001 39.83 (35.28-43.57) 38.20 (36.07-42.16) 0.353

EQ-D5 0.58 (0.49-0.70) 0.59 (0.53-0.77) <0.001 0.58 (0.42-0.66) 0.58 (0.44-0.77) 0.163

GSI 0.98 (0.72-1.55) 0.70 (0.45-0.98) <0.001 1.08 (0.68-1.95) 0.98 (0.58-1.63) 0.046

FMI 33.00 (28.00-40.00) 38.00 (34.00-44.00) <0.001 32.00 (29.00-36.50) 33.00 (28.00-40.50) 0.444

FACIT-F 26.00 (20.00-31.00) 33.00 (24.00-41.00) <0.001 25.00 (15.50-32.00) 24.00 (17.50-37.00) 0.106

Values are median and IQR (interquartile range). HBI: remission 0-4; mild 5-7; moderate 8-16; severe >16. CRP: normal < 0.5 mg/dL. Calprotectin: 
normal < 50 μg/g. SIBDQ: possible range 10-70, with emotional (3-21), physical (2-14), bowel (3-21), and social (2-14) domains. SF-12 PH: 0-100. SF-12 
MH: 0-100. GSI: 0-4. FMI: 14-56. FACIT-F: 0-52.
aThere were no statistically significant differences at baseline between COBMINDEX and waitlist patients in all measures shown (0.203 < P < 0.923).

Table 3.  Correlations Between Medical and Psychological Measures at Baseline and Relative Change of SIBDQ in COBMINDEX and Waitlist Patients

 COBMINDEX Waitlist

 Correlation Coefficient P Correlation Coefficient P

HBI –0.00 0.978 0.14 0.295

CRP 0.02 0.892 –0.12 0.364

Calprotectin 0.05 0.722 0.15 0.305

GSI 0.37 0.005 0.10 0.415

SIBDQ* –0.63 <0.001 –0.22 0.091

Somatization 0.32 0.018 0.54 0.678

Interpersonal sensitivity 0.34 0.012 –0.09 0.497

Depression 0.32 0.016 0.21 0.112

Phobic anxiety 0.32 0.017 0.08 0.537

Paranoid ideation 0.39 0.003 0.08 0.561

Psychoticism 0.37 0.005 0.05 0.684

FMI –0.40 0.002 0.03 0.800

FACIT-F –0.31 0.020 –0.07 0.570

There were no significant correlations in the COBMINDEX or waitlist groups between the relative change in the SIBDQ and the following demographic, 
medical, and psychological variables: sex, family status, religious practice, education, social-economic status, working status, body mass index, current 
smoking, age at entry to study, duration of disease, age at disease onset, disease location, disease behavior, perianal disease, medications, hostility, anxiety, 
and obsessive-compulsive disorder.
*Percentage change from baseline to 3 months.
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Table 4.  Predictors of Relative Change of SIBDQa in Patients With CD by Quantile Regression Analysis

Model Independent Variables  
at Baseline

Group Regression Coefficient (P)

10% 25% 50% 75% 90%

1 HBI COBMINDEX –0.02 (0.51) –0.04 (0.03) –0.02 (0.32) 0.01 (0.70) –0.01 (0.86)

Waitlist –0.01 (0.73) 0.02 (0.38) 0.01 (0.29) 0.01 (0.73) 0.04 (0.14)

FMI COBMINDEX –0.02 (0.03) –0.02 (0.01) –0.01 (0.03) –0.01 (0.46) 0.00 (0.98)

Waitlist 0.00 (0.71) 0.01 (0.21) 0.00 (0.63) 0.00 (0.74) 0.00 (0.90)

FACIT-F COBMINDEX 0.00 (0.47) 0.00 (0.24) –0.01 (0.16) –0.01 (0.25) –0.02 (0.32)

Waitlist 0.01 (0.13) 0.00 (0.74) 0.00 (0.86) 0.00 (0.38) 0.00 (0.57)

2 HBI COBMINDEX –0.02 (0.51) –0.04 (0.06) –0.01 (0.54) 0.01 (0.69) 0.00 (0.87)

Waitlist –0.00 (0.54) 0.01 (0.44) 0.01 (0.28) 0.01 (0.74) 0.04 (0.26)

FMI COBMINDEX –0.01 (0.13) –0.01 (0.03) –0.01 (0.10) 0.00 (0.62) 0.01 (0.40)

Waitlist 0.02 (0.001) 0.01 (0.11) 0.00 (0.61) 0.00 (0.63) 0.00 (0.94)

GSI COBMINDEX 0.08 (0.48) 0.08 (0.34) 0.09 (0.34) 0.20 (0.06) 0.52 (<0.001)

Waitlist 0.17 (0.003) 0.02 (0.78) 0.01 (0.81) 0.05 (0.52) 0.04 (0.77)

3 HBI COBMINDEX –0.02 (0.48) –0.04 (0.10) –0.03 (0.19) 0.01 (0.73) 0.03 (0.15)

Waitlist –0.01 (0.72) 0.01 (0.51) 0.01 (0.25) 0.01 (0.76) 0.04 (0.26)

FMI COBMINDEX –0.02 (0.01) –0.01 (0.04) –0.02 (0.02) –0.01 (0.28) 0.00 (0.76)

Waitlist 0.01 (0.47) 0.01 (0.14) 0.00 (0.62) 0.00 (0.71) 0.00 (0.99)

Somatization COBMINDEX 0.09 (0.28) 0.10 (0.21) 0.12 (0.13) 0.20 (0.04) 0.32 (0.001)

Waitlist 0.06 (0.36) –0.01 (0.93) 0.01 (0.84) 0.02 (0.67) 0.03 (0.74)

4 HBI COBMINDEX –0.02 (0.53) –0.03 (0.10) 0.00 (0.91) –0.01 (0.75) –0.01 (0.86)

Waitlist –0.01 (0.80) 0.01 (0.57) 0.01 (0.29) 0.00 (0.94) –0.03 (0.30)

FMI COBMINDEX –0.01 (0.13) –0.02 (0.001) –0.02 (0.03) –0.01 (0.26) 0.00 (0.90)

Waitlist 0.01 (0.22) 0.01 (0.07) 0.00 (0.61) 0.01 (0.39) 0.01 (0.62)

Depression COBMINDEX 0.05 (0.50) 0.04 (0.47) 0.02 (0.74) 0.16 (0.03) 0.29 (0.07)

Waitlist 0.14 (0.06) 0.05 (0.33) 0.04 (0.34) 0.11 (0.03) 0.20 (0.06)

5 HBI COBMINDEX –0.02 (0.61) –0.02 (0.19) –0.01 (0.60) –0.01 (0.82) 0.03 (0.40)

Waitlist –0.01 (0.45) 0.02 (0.38) 0.01 (0.24) 0.01 (0.76) 0.03 (0.22)

FMI COBMINDEX –0.01 (0.26) –0.02 (0.001) –0.01 (0.11) 0.00 (0.87) 0.00 (1.0)

Waitlist 0.01 (0.14) 0.01 (0.14) 0.00 (0.57) 0.00 (0.73) 0.00 (0.94)

Phobic anxiety COBMINDEX 0.11 (0.40) 0.04 (0.60) 0.07 (0.41) 0.31 (0.008) 0.34 (0.02)

Waitlist 0.11 (0.13) 0.01 (0.90) 0.01 (0.84) 0.04 (0.55) –0.01 (0.96)

6 HBI COBMINDEX –0.03 (0.42) –0.04 (0.02) 0.00 (0.86) 0.02 (0.53) –0.01 (0.79)

Waitlist 0.02 (0.24) 0.03 (0.05) 0.01 (0.34) 0.01 (0.78) 0.04 (0.06)

FACIT-F COBMINDEX –0.00 (0.80) 0.00 (0.34) –0.01 (0.25) 0.00 (0.44) 0.00 (0.76)

Waitlist 0.01 (0.05) 0.01 (0.08) 0.00 (0.52) 0.00 (0.56) –0.01 (0.48)

GSI COBMINDEX 0.13 (0.41) 0.07 (0.37) 0.11 (0.24) 0.13 (0.22) 0.53 (<0.001)

Waitlist 0.17 (0.07) 0.08 (0.29) 0.06 (0.40) 0.01 (0.96) –0.05 (0.74)

7 HBI COBMINDEX –0.03 (0.38) –0.04 (0.03) 0.00 (0.86) 0.00 (0.85) 0.00 (0.84)

Waitlist 0.02 (0.18) 0.01 (0.31) 0.02 (0.20) 0.01 (0.76) 0.05 (0.04)

FACIT-F COBMINDEX 0.00 (0.94) –0.01 (0.20) –0.01 (0.17) –0.01 (0.28) –0.01 (0.32)

Waitlist 0.01 (0.11) 0.01 (0.01) 0.00 (0.66) 0.00 (0.51) –0.01 (0.29)

Somatization COBMINDEX 0.07 (0.62) 0.08 (0.30) 0.06 (0.43) 0.18 (0.05) 0.34 (<0.001)

Waitlist 0.13 (0.10) 0.13 (0.02) 0.03 (0.62) 0.01 (0.95) –0.06 (0.53)

8 HBI COBMINDEX –0.03 (0.38) –0.04 (0.06) 0.01 (0.76) 0.00 (0.90) –0.02 (0.74)

Waitlist 0.00 (0.97) 0.02 (0.08) 0.01 (0.28) 0.00 (0.83) –0.02 (0.28)

FACIT-F COBMINDEX 0.00 (0.90) –0.01 (0.23) –0.01 (0.15) –0.01 (0.33) –0.01 (0.53)

Waitlist 0.01 (0.002) 0.01 (0.08) 0.00 (0.62) 0.00 (0.91) 0.01 (0.38)

Depression COBMINDEX 0.08 (0.38) 0.04 (0.47) 0.05 (0.45) 0.08 (0.28) 0.15 (0.44)

Waitlist 0.15 (0.001) 0.07 (0.23) 0.04 (0.38) 0.08 (0.23) 0.21 (0.02)
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Model Independent Variables  
at Baseline

Group Regression Coefficient (P)

10% 25% 50% 75% 90%

9 HBI COBMINDEX –0.02 (0.55) –0.04 (0.05) –0.03 (0.13) 0.00 (0.91) 0.02 (0.58)

Waitlist 0.02 (0.18) 0.02 (0.10) 0.02 (0.18) 0.01 (0.77) 0.04 (0.11)

FACIT-F COBMINDEX 0.00 (0.77) 0.00 (0.38) –0.01 (0.11) 0.00 (0.51) 0.00 (0.60)

Waitlist 0.01 (0.02) 0.01 (0.02) 0.00 (0.81) 0.00 (0.50) –0.01 (0.46)

Phobic anxiety COBMINDEX 0.13 (0.41) 0.08 (0.35) 0.14 (0.06) 0.25 (0.02) 0.34 (0.04)

Waitlist 0.17 (0.03) 0.09 (0.11) 0.02 (0.76) 0.00 (0.96) –0.05 (0.70)

Only models with significant coefficients at more than the 10% quantile in the COBMINDEX or waitlist groups are shown. The bold-face values are 
statistically significant.
*Percentage change from baseline to 3 months.

Table 5.  Predictors of Relative Change of SIBDQ Subscales in Patients With CD by Quantile Regression Analysis

Emotional*

Model Independent Variables  
at Baseline

Group Regression Coefficient (P)

10% 25% 50% 75% 90%

1 HBI COBMINDEX –0.01 (0.87) 0.01 (0.85) 0.01 (0.71) 0.03 (0.14) 0.01 (0.50)

Waitlist –0.09 (0.004) –0.04 (0.11) –0.01 (0.42) –0.02 (0.31) –0.02 (0.31)

FMI COBMINDEX 0.02 (0.32) 0.02 (0.03) 0.01 (0.13) 0.01 (0.11) 0.00 (0.94)

Waitlist –0.01 (0.59) –0.01 (0.40) 0.00 (0.65) 0.00 (0.84) –0.01 (0.39)

FACIT-F COBMINDEX 0.02 (0.11) 0.02 (0.02) 0.01 (0.32) 0.00 (0.78) 0.00 (0.68)

Waitlist 0.01 (0.38) 0.00 (0.99) 0.00 (0.66) 0.00 (0.50) –0.01 (0.33)

2 HBI COBMINDEX 0.02 (0.64) 0.03 (0.08) 0.02 (0.36) 0.02 (0.43) 0.01 (0.76)

Waitlist –0.05 (0.004) –0.03 (0.12) –0.01 (0.46) 0.00 (0.99) –0.02 (0.46)

FMI COBMINDEX 0.00 (0.72) 0.00 (0.98) 0.00 (0.71) 0.01 (0.38) 0.00 (0.83)

Waitlist –0.02 (0.006) –0.01 (0.17) 0.00 (0.63) –0.01 (0.23) –0.01 (0.34)

GSI COBMINDEX –0.54 (0.002) –0.61 (<0.001) –0.31 (0.01) –0.22 (0.04) –0.11 (0.21)

Waitlist –0.20 (0.007) –0.15 (0.11) –0.13 (0.07) –0.09 (0.21) 0.01 (0.88)

3 HBI COBMINDEX 0.03 (0.14) –0.02 (0.39) 0.02 (0.42) 0.02 (0.42) 0.02 (0.60)

Waitlist –0.05 (0.06) –0.04 (0.12) –0.01 (0.61) –0.01 (0.52) –0.02 (0.49)

FMI COBMINDEX 0.03 (0.001) 0.01 (0.22) 0.01 (0.26) 0.02 (0.02) 0.01 (0.35)

Waitlist 0.00 (0.84) –0.01 (0.36) 0.00 (0.72) 0.00 (0.74) –0.01 (0.31)

Somatization COBMINDEX –0.42 (<0.001) –0.34 (0.002) –0.26 (0.01) –0.14 (0.08) –0.13 (0.28)

Waitlist –0.12 (0.15) 0.00 (0.99) –0.06 (0.25) 0.01 (0.92) 0.01 (0.86)

4 HBI COBMINDEX –0.01 (0.73) –0.01 (0.85) 0.02 (0.55) 0.02 (0.31) 0.01 (0.69)

Waitlist –0.07 (<0.001) –0.04 (0.08) –0.02 (0.35) 0.01 (0.39) 0.00 (0.90)

FMI COBMINDEX 0.01 (0.30) 0.02 (0.08) 0.01 (0.13) 0.01 (0.22) 0.00 (0.96)

Waitlist –0.01 (0.16) –0.01 (0.12) –0.01 (0.29) –0.01 (0.14) –0.01 (0.04)

Depression COBMINDEX –0.31 (0.006) –0.31 (0.002) –0.16 (0.05) –0.06 (0.30) –0.04 (0.59)

Waitlist –0.18 (<0.001) –0.13 (0.08) –0.15 (0.03) –0.09 (0.13) –0.12 (0.02)

5 HBI COBMINDEX –0.03 (0.59) 0.00 (0.87) 0.02 (0.42) 0.01 (0.48) 0.01 (0.50)

Waitlist –0.06 (<0.001) –0.04 (0.12) –0.01 (0.57) 0.01 (0.64) –0.02 (0.49)

FMI COBMINDEX 0.03 (0.14) 0.02 (0.12) 0.00 (0.98) 0.01 (0.15) 0.00 (0.96)

Waitlist –0.01 (0.33) –0.01 (0.37) 0.00 (0.59) –0.01 (0.08) –0.01 (0.33)

Phobic anxiety COBMINDEX –0.17 (0.46) –0.31 (0.02) –0.27 (0.03) –0.09 (0.24) –0.08 (0.36)

Waitlist –0.25 (<0.001) 0.00 (0.99) –0.11 (0.12) –0.12 (0.08) 0.02 (0.85)

6 HBI COBMINDEX 0.02 (0.62) 0.03 (0.09) 0.02 (0.49) 0.02 (0.43) 0.01 (0.72)

Waitlist –0.04 (0.13) –0.03 (0.07) –0.02 (0.25) –0.01 (0.49) 0.00 (0.93)

FACIT-F COBMINDEX 0.00 (0.62) 0.00 (0.98) 0.00 (0.71) 0.00 (0.67) 0.00 (0.84)

Waitlist –0.02 (0.07) –0.02 (0.003) –0.01 (0.06) –0.01 (0.17) –0.02 (<0.001)

GSI COBMINDEX –0.51 (0.007) –0.61 (<0.001) –0.31 (0.02) –0.20 (0.05) –0.09 (0.36)

Waitlist –0.33 (0.06) –0.37 (0.001) –0.19 (0.05) –0.15 (0.20) –0.24 (0.001)

Table 4.  Continued
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7 HBI COBMINDEX 0.02 (0.65) 0.00 (0.92) 0.00 (0.94) 0.05 (0.09) 0.01 (0.56)

Waitlist –0.05 (0.09) –0.04 (0.10) –0.01 (0.47) –0.02 (0.20) –0.03 (0.13)

FACIT-F COBMINDEX 0.03 (0.03) 0.01 (0.33) 0.01 (0.39) 0.00 (0.81) 0.00 (0.70)

Waitlist 0.00 (0.84) –0.01 (0.47) –0.01 (0.27) –0.01 (0.30) –0.01 (0.28)

Somatization COBMINDEX –0.12 (0.56) –0.29 (0.06) –0.21 (0.05) –0.18 (0.09) –0.02 (0.82)

Waitlist –0.13 (0.31) –0.07 (0.52) –0.10 (0.16) –0.06 (0.47) –0.02 (0.81)

8 HBI COBMINDEX 0.00 (1.00) 0.02 (0.51) 0.01 (0.67) 0.02 (0.30) 0.01 (0.75)

Waitlist –0.07 (0.003) –0.06 (0.005) –0.02 (0.13) 0.00 (0.93) 0.00 (0.81)

FACIT-F COBMINDEX 0.01 (0.01) 0.02 (0.02) 0.00 (0.45) 0.00 (0.58) 0.00 (0.70)

Waitlist –0.02 (0.01) –0.01 (0.18) –0.01 (0.17) –0.01 (0.07) –0.01 (0.07)

Depression COBMINDEX –0.30 (<0.001) –0.28 (0.001) –0.16 (0.06) –0.08 (0.19) –0.05 (0.47)

Waitlist –0.28 (0.003) –0.19 (0.03) –0.15 (0.01) –0.13 (0.04) –0.14 (0.06)

9 HBI COBMINDEX 0.00 (0.97) –0.01 (0.80) 0.02 (0.39) 0.02 (0.33) 0.01 (0.50)

Waitlist –0.07 (0.003) –0.02 (0.35) –0.01 (0.44) 0.00 (0.77) –0.02 (0.37)

FACIT-F COBMINDEX 0.03 (0.08) 0.01 (0.11) 0.01 (0.15) 0.00 (0.55) 0.00 (0.87)

Waitlist 0.00 (0.90) –0.01 (0.16) –0.01 (0.09) –0.01 (0.11) –0.01 (0.26)

Phobic anxiety COBMINDEX –0.20 (0.44) –0.37 (0.008) –0.23 (0.03) –0.10 (0.21) –0.08 (0.29)

Waitlist –0.17 (0.12) –0.18 (0.16) –0.15 (0.07) –0.18 (0.04) 0.01 (0.90)

Systemic

1 HBI COBMINDEX 0.12 (0.77) 0.08 (0.22) 0.05 (0.10) 0.08 (0.04) 0.03 (0.31)

Waitlist 0.00 (0.98) 0.00 (0.94) –0.01 (0.50) –0.01 (0.67) 0.04 (0.005)

FMI COBMINDEX –0.03 (0.85) 0.00 (0.89) 0.00 (0.67) 0.00 (0.83) 0.02 (0.04)

Waitlist –0.01 (0.64) 0.00 (0.86) 0.00 (0.70) 0.00 (0.60) –0.01 (0.07)

FACIT-F COBMINDEX 0.02 (0.84) 0.01 (0.32) 0.00 (0.51) 0.01 (0.27) 0.00 (0.84)

Waitlist 0.02 (0.16) 0.00 (0.88) 0.00 (0.59) 0.00 (0.86) 0.00 (0.80)

2 HBI COBMINDEX 0.13 (0.75) 0.07 (0.27) 0.04 (0.27) 0.06 (0.14) 0.03 (0.28)

Waitlist 0.02 (0.80) –0.03 (0.38) –0.02 (0.36) 0.01 (0.71) 0.05 (<0.001)

FMI COBMINDEX –0.02 (0.87) 0.01 (0.68) 0.01 (0.54) 0.00 (0.95) 0.02 (0.05)

Waitlist 0.00 (0.92) 0.00 (0.75) 0.00 (0.83) –0.01 (0.15) –0.01 (0.01)

GSI COBMINDEX –0.21 (0.91) –0.12 (0.64) 0.04 (0.77) –0.17 (0.38) 0.00 (0.99)

Waitlist –0.27 (0.42) 0.08 (0.54) –0.06 (0.52) –0.09 (0.24) –0.10 (0.05)

3 HBI COBMINDEX 0.05 (0.90) 0.10 (0.03) 0.06 (0.10) 0.06 (0.10) 0.01 (0.83)

Waitlist –0.01 (0.94) –0.02 (0.50) –0.02 (0.27) –0.01 (0.64) 0.05 (<0.001)

FMI COBMINDEX –0.05 (0.70) 0.01 (0.40) 0.01 (0.31) 0.00 (0.81) 0.02 (0.16)

Waitlist –0.01 (0.86) –0.01 (0.39) 0.00 (0.57) 0.00 (0.60) –0.01 (0.02)

Somatization COBMINDEX –0.42 (0.76) –0.18 (0.28) –0.19 (0.14) –0.33 (0.01) –0.19 (0.24)

Waitlist –0.18 (0.47) 0.11 (0.30) 0.13 (0.05) –0.01 (0.89) –0.05 (0.16)

4 HBI COBMINDEX 0.04 (0.92) 0.06 (0.35) 0.05 (0.19) 0.07 (0.08) 0.03 (0.28)

Waitlist 0.05 (0.44) 0.02 (0.64) –0.02 (0.31) 0.00 (1.00) 0.06 (<0.001)

FMI COBMINDEX 0.00 (0.98) 0.01 (0.53) 0.01 (0.69) 0.00 (0.96) 0.02 (0.04)

Waitlist 0.00 (0.87) –0.01 (0.51) –0.01 (0.21) –0.02 (0.07) –0.02 (0.003)

Depression COBMINDEX 0.29 (0.82) –0.04 (0.82) 0.03 (0.76) –0.09 (0.47) 0.00 (0.99)

Waitlist -0.36 (0.11) -0.15 (0.24) -0.14 (0.03) -0.19 (0.02) -0.09 (0.03)

5 HBI COBMINDEX 0.00 (0.99) 0.05 (0.33) 0.04 (0.14) 0.05 (0.09) 0.03 (0.40)

Waitlist 0.03 (0.68) –0.02 (0.42) –0.03 (0.12) –0.01 (0.60) 0.05 (0.001)

FMI COBMINDEX –0.03 (0.82) 0.01 (0.64) 0.00 (0.77) 0.03 (0.01) 0.03 (0.009)

Waitlist 0.00 (0.88) 0.00 (0.77) 0.00 (0.90) 0.00 (0.67) –0.01 (0.04)

Phobic anxiety COBMINDEX –0.01 (0.99) –0.16 (0.51) –0.06 (0.63) 0.12 (0.35) 0.16 (0.23)

Waitlist –0.30 (0.31) 0.14 (0.21) 0.08 (0.28) 0.00 (0.98) 0.01 (0.90)
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6 HBI COBMINDEX 0.05 (0.91) 0.06 (0.30) 0.06 (0.09) 0.08 (0.05) 0.03 (0.55)

Waitlist –0.01 (0.92) –0.01 (0.70) –0.01 (0.57) –0.01 (0.57) 0.04 (0.04)

FACIT-F COBMINDEX 0.01 (0.93) 0.02 (0.25) 0.01 (0.41) 0.01 (0.45) 0.00 (0.82)

Waitlist 0.01 (0.78) 0.00 (0.89) 0.00 (0.73) –0.01 (0.15) –0.01 (0.05)

GSI COBMINDEX 0.25 (0.93) 0.09 (0.74) 0.06 (0.66) –0.07 (0.69) –0.11 (0.58)

Waitlist –0.13 (0.74) 0.07 (0.70) 0.03 (0.80) –0.12 (0.31) –0.21 (0.05)

7 HBI COBMINDEX 0.16 (0.72) 0.09 (0.12) 0.06 (0.04) 0.00 (0.11) –0.02 (0.60)

Waitlist –0.03 (0.58) –0.02 (0.52) –0.01 (0.49) –0.01 (0.55) 0.03 (0.07)

FACIT-F COBMINDEX 0.00 (0.99) 0.01 (0.63) 0.01 (0.41) 0.00 (0.86) –0.01 (0.43)

Waitlist 0.01 (0.40) 0.00 (0.93) 0.00 (0.58) –0.01 (0.40) –0.01 (0.06)

Somatization COBMINDEX –0.33 (0.85) –0.15 (0.49) –0.09 (0.41) –0.29 (0.07) –0.41 (0.01)

Waitlist 0.01 (0.98) 0.09 (0.47) 0.12 (0.17) –0.04 (0.57) –0.11 (0.10)

8 HBI COBMINDEX 0.07 (0.87) 0.07 (0.28) 0.06 (0.08) 0.08 (0.05) 0.02 (0.59)

Waitlist 0.09 (0.03) 0.00 (0.92) –0.01 (0.65) 0.01 (0.76) 0.03 (0.20)

FACIT-F COBMINDEX 0.02 (0.80) 0.02 (0.25) 0.01 (0.42) 0.01 (0.37) 0.00 (0.89)

Waitlist –0.02 (0.13) –0.01 (0.37) 0.00 (0.76) –0.01 (0.22) –0.01 (0.05)

Depression COBMINDEX 0.37 (0.76) 0.06 (0.73) 0.04 (0.68) –0.03 (0.79) –0.09 (0.52)

Waitlist –0.62 (0.001) –0.24 (0.08) –0.09 (0.30) –0.17 (0.03) –0.25 (0.004)

9 HBI COBMINDEX 0.06 (0.89) 0.07 (0.23) 0.05 (0.10) 0.06 (0.13) 0.05 (0.45)

Waitlist –0.03 (0.45) –0.01 (0.82) –0.03 (0.23) 0.00 (0.85) 0.01 (0.84)

FACIT-F COBMINDEX –0.02 (0.87) 0.01 (0.32) 0.01 (0.46) 0.01 (0.39) 0.01 (0.69)

Waitlist 0.02 (0.22) 0.01 (0.26) 0.01 (0.33) 0.00 (0.70) 0.00 (0.73)

Phobic anxiety COBMINDEX –0.03 (0.99) 0.00 (1.00) 0.04 (0.77) 0.20 (0.18) 0.07 (0.76)

Waitlist 0.19 (0.36) 0.23 (0.11) 0.17 (0.14) 0.05 (0.59) 0.00 (0.99)

Bowel

1 HBI COBMINDEX –0.04 (0.16) 0.01 (0.82) 0.00 (0.78) 0.01 (0.75) 0.01 (0.79)

Waitlist –0.04 (0.25) –0.01 (0.60) –0.02 (0.16) –0.01 (0.68) 0.02 (0.28)

FMI COBMINDEX 0.01 (0.14) 0.01 (0.23) 0.01 (0.07) 0.01 (0.19) 0.02 (0.08)

Waitlist –0.01 (0.64) 0.00 (0.90) 0.00 (0.42) 0.00 (0.53) –0.01 (0.50)

FACIT-F COBMINDEX –0.01 (0.42) –0.01 (0.11) 0.00 (0.80) 0.00 (0.92) 0.00 (0.74)

Waitlist 0.00 (0.63) 0.00 (0.62) 0.00 (0.96) 0.00 (0.52) 0.00 (0.86)

2 HBI COBMINDEX –0.02 (0.36) –0.02 (0.54) 0.00 (0.86) 0.01 (0.70) 0.02 (0.52)

Waitlist –0.04 (0.23) –0.02 (0.36) –0.02 (0.16) 0.00 (0.81) 0.03 (0.11)

FMI COBMINDEX 0.01 (0.29) 0.01 (0.41) 0.01 (0.02) 0.02 (0.13) 0.03 (0.02)

Waitlist –0.01 (0.50) 0.00 (0.88) 0.00 (0.40) 0.00 (0.59) –0.01 (0.30)

GSI COBMINDEX –0.07 (0.55) 0.08 (0.54) 0.08 (0.25) 0.05 (0.71) 0.15 (0.32)

Waitlist –0.15 (0.25) –0.02 (0.82) 0.01 (0.82) 0.04 (0.50) –0.07 (0.38)

3 HBI COBMINDEX –0.03 (0.23) –0.01 (0.72) 0.00 (0.94) 0.01 (0.71) 0.02 (0.61)

Waitlist –0.02 (0.34) –0.02 (0.34) –0.02 (0.21) –0.01 (0.67) 0.03 (0.18)

FMI COBMINDEX 0.01 (0.29) 0.00 (0.73) 0.01 (0.08) 0.01 (0.15) 0.02 (0.08)

Waitlist 0.00 (0.77) 0.00 (0.86) 0.00 (0.97) 0.00 (0.39) –0.01 (0.39)

Somatization COBMINDEX –0.10 (0.25) –0.07 (0.53) 0.03 (0.66) 0.01 (0.92) 0.11 (0.46)

Waitlist –0.10 (0.24) –0.01 (0.82) –0.04 (0.35) 0.03 (0.50) –0.04 (0.55)

4 HBI COBMINDEX –0.03 (0.43) –0.01 (0.62) 0.00 (0.88) 0.01 (0.62) 0.03 (0.28)

Waitlist –0.04 (0.08) –0.01 (0.47) –0.02 (0.17) –0.01 (0.72) 0.03 (0.08)

FMI COBMINDEX 0.01 (0.31) 0.01 (0.29) 0.01 (0.07) 0.01 (0.18) 0.03 (0.001)

Waitlist –0.02 (0.16) 0.00 (0.95) 0.00 (0.43) 0.00 (0.55) –0.01 (0.29)

Depression COBMINDEX 0.02 (0.88) 0.06 (0.52) 0.03 (0.53) 0.01 (0.93) 0.12 (0.10)

Waitlist –0.15 (0.08) –0.02 (0.73) 0.01 (0.79) 0.03 (0.57) –0.04 (0.45)
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5 HBI COBMINDEX –0.05 (0.10) 0.02 (0.55) 0.00 (0.91) 0.01 (0.77) 0.01 (0.82)

Waitlist –0.01 (0.48) –0.02 (0.31) –0.02 (0.17) 0.00 (0.80) 0.03 (0.11)

FMI COBMINDEX 0.00 (0.78) 0.01 (0.39) 0.01 (0.07) 0.01 (0.15) 0.02 (0.12)

Waitlist 0.00 (0.93) 0.00 (0.84) 0.00 (0.42) –0.01 (0.30) –0.01 (0.29)

Phobic anxiety COBMINDEX –0.13 (0.31) –0.16 (0.18) 0.07 (0.32) 0.05 (0.68) 0.02 (0.93)

Waitlist –0.12 (0.07) –0.01 (0.83) 0.01 (0.83) 0.03 (0.64) –0.06 (0.41)

6 HBI COBMINDEX –0.05 (0.04) 0.03 (0.38) 0.00 (0.87) 0.01 (0.69) 0.02 (0.72)

Waitlist –0.04 (0.11) –0.02 (0.45) –0.01 (0.25) 0.00 (0.79) 0.02 (0.31)

FACIT-F COBMINDEX –0.01 (0.32) –0.01 (0.31) 0.00 (0.99) 0.00 (0.70) –0.01 (0.74)

Waitlist –0.01 (0.60) 0.00 (0.65) 0.00 (0.58) –0.01 (0.17) –0.01 (0.32)

GSI COBMINDEX –0.18 (0.09) –0.13 (0.29) –0.01 (0.89) –0.10 (0.41) –0.23 (0.44)

Waitlist –0.18 (0.26) 0.01 (0.91) 0.01 (0.88) –0.07 (0.37) –0.10 (0.38)

7 HBI COBMINDEX –0.04 (0.11) 0.02 (0.42) 0.00 (0.87) 0.02 (0.49) 0.04 (0.37)

Waitlist –0.03 (0.31) –0.01 (0.47) –0.01 (0.27) 0.00 (0.74) 0.02 (0.52)

FACIT-F COBMINDEX –0.01 (0.36) –0.01 (0.41) 0.00 (0.89) 0.00 (0.94) 0.00 (0.99)

Waitlist 0.00 (0.81) 0.00 (0.71) 0.00 (0.64) –0.01 (0.01) –0.01 (0.26)

Somatization COBMINDEX –0.11 (0.28) –0.12 (0.31) 0.00 (0.96) –0.09 (0.42) 0.17 (0.39)

Waitlist –0.10 (0.34) –0.01 (0.95) –0.07 (0.21) –0.13 (0.02) –0.14 (0.23)

8 HBI COBMINDEX –0.02 (0.52) –0.02 (0.60) 0.00 (0.88) 0.02 (0.46) 0.03 (0.62)

Waitlist –0.04 (0.06) –0.01 (0.54) –0.01 (0.26) –0.01 (0.73) 0.02 (0.22)

FACIT-F COBMINDEX 0.00 (0.96) 0.00 (0.63) 0.00 (0.98) 0.00 (0.84) –0.01 (0.56)

Waitlist 0.00 (0.73) 0.00 (0.77) 0.00 (0.49) 0.00 (0.56) –0.01 (0.30)

Depression COBMINDEX –0.07 (0.51) 0.03 (0.70) –0.01 (0.89) –0.03 (0.72) –0.10 (0.51)

Waitlist –0.12 (0.19) –0.02 (0.82) 0.01 (0.79) 0.01 (0.92) –0.09 (0.23)

9 HBI COBMINDEX –0.07 (0.01) 0.02 (0.33) 0.01 (0.62) 0.02 (0.39) 0.04 (0.52)

Waitlist 0.00 (0.74) –0.01 (0.46) –0.01 (0.33) –0.01 (0.52) 0.03 (0.21)

FACIT-F COBMINDEX –0.01 (0.41) –0.01 (0.03) 0.00 (0.91) 0.00 (0.86) 0.00 (0.76)

Waitlist 0.00 (0.35) 0.00 (0.72) 0.00 (0.42) –0.01 (0.19) –0.01 (0.36)

Phobic anxiety COBMINDEX –0.18 (0.10) –0.23 (0.006) –0.08 (0.37) –0.05 (0.64) –0.02 (0.91)

Waitlist –0.20 (0.008) –0.01 (0.95) 0.01 (0.81) –0.04 (0.55) –0.12 (0.24)

Social

1 HBI COBMINDEX 0.07 (0.59) –0.01 (0.91) 0.00 (0.98) 0.04 (0.11) 0.01 (0.87)

Waitlist –0.05 (0.62) –0.02 (0.62) 0.00 (0.89) –0.02 (0.43) 0.01 (0.54)

FMI COBMINDEX 0.04 (0.38) 0.01 (0.75) 0.02 (0.02) 0.01 (0.28) 0.02 (0.17)

Waitlist 0.01 (0.74) –0.01 (0.57) –0.01 (0.59) 0.00 (0.86) 0.01 (0.50)

FACIT-F COBMINDEX 0.06 (0.04) 0.02 (0.53) 0.00 (0.53) 0.01 (0.24) 0.00 (0.87)

Waitlist 0.01 (0.62) 0.01 (0.67) 0.00 (0.74) –0.01 (0.24) –0.01 (0.11)

2 HBI COBMINDEX 0.05 (0.59) –0.02 (0.84) –0.03 (0.32) 0.03 (0.10) 0.00 (0.96)

Waitlist –0.11 (0.26) –0.04 (0.39) 0.00 (0.91) 0.02 (0.35) 0.01 (0.76)

FMI COBMINDEX 0.01 (0.77) 0.01 (0.84) 0.02 (0.05) 0.01 (0.44) 0.02 (0.24)

Waitlist 0.00 (0.91) –0.01 (0.69) –0.01 (0.61) –0.01 (0.16) –0.01 (0.54)

GSI COBMINDEX –1.48 (0.001) –0.24 (0.65) –0.02 (0.85) –0.11 (0.22) 0.01 (0.96)

Waitlist 0.25 (0.53) –0.02 (0.92) –0.07 (0.48) –0.14 (0.10) –0.01 (0.94)

3 HBI COBMINDEX 0.02 (0.93) –0.04 (0.58) –0.02 (0.49) 0.04 (0.06) 0.00 (0.95)

Waitlist –0.07 (0.32) –0.04 (0.39) 0.00 (0.97) 0.01 (0.71) 0.01 (0.74)

FMI COBMINDEX 0.02 (0.78) 0.01 (0.71) 0.02 (0.03) 0.00 (0.52) 0.02 (0.17)

Waitlist 0.02 (0.61) –0.01 (0.67) 0.00 (0.68) –0.01 (0.51) –0.01 (0.53)

Somatization COBMINDEX –0.71 (0.32) –0.44 (0.13) –0.05 (0.66) –0.13 (0.09) 0.01 (0.95)

Waitlist 0.20 (0.41) –0.01 (0.92) –0.06 (0.41) –0.12 (0.14) –0.01 (0.95)
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3-point reduction of the HBI in COBMINDEX patients was 
facilitated by the psychological intervention. Notably, re-
sponses to 4 of the HBI questions (extraintestinal complica-
tions excluded) are indeed partially subjective and may be 
affected by the patient’s psychological condition. Unlike the 
HBI, the CRP and calprotectin measures decreased signifi-
cantly in COBMINDEX patients but not in waitlist patients. 
It is tempting to speculate whether these measures, like the 
HBI, could be affected by the psychological state of the pa-
tient. It has been shown that psychological distress in chil-
dren and adults is associated with elevated CRP levels.42 
However, we are not aware of any study showing a relation-

ship between calprotectin levels and psychological distress. 
Note that there is an increasing body of evidence showing the 
complex interaction between the hypothalamic-pituitary axis 
and the autonomic nervous system, and bowel permeability, 
the microbiome, and immune regulation in CD that can sig-
nificantly impact the disease process.43, 44 Data from our pa-
tients regarding these factors will be reported elsewhere.

We performed quantile regression analysis to determine 
whether baseline variables could be predictors of relative 
change of the SIBDQ and its 4 domains. This analysis resulted 
in the important finding that patients exhibiting a lower qual-
ity of life, more psychological symptoms, and more fatigue at 

4 HBI COBMINDEX 0.05 (0.69) –0.02 (0.82) –0.02 (0.47) 0.03 (0.15) 0.01 (0.86)

Waitlist –0.07 (0.44) –0.05 (0.20) 0.00 (0.96) 0.01 (0.71) 0.01 (0.73)

FMI COBMINDEX 0.02 (0.68) 0.01 (0.83) 0.02 (0.06) 0.00 (0.47) 0.02 (0.19)

Waitlist 0.00 (0.96) –0.01 (0.76) –0.01 (0.55) –0.02 (0.06) –0.01 (0.34)

Depression COBMINDEX –0.99 (0.02) –0.18 (0.59) –0.05 (0.61) –0.09 (0.14) 0.01 (0.94)

Waitlist –0.15 (0.62) 0.05 (0.75) –0.03 (0.74) –0.09 (0.23) –0.13 (0.18)

5 HBI COBMINDEX –0.07 (0.68) –0.04 (0.65) –0.01 (0.68) 0.02 (0.43) 0.00 (1.00)

Waitlist –0.11 (0.14) –0.04 (0.42) 0.00 (0.97) 0.01 (0.86) 0.02 (0.58)

FMI COBMINDEX 0.00 (0.98) 0.00 (0.96) 0.01 (0.22) 0.01 (0.17) 0.02 (0.25)

Waitlist 0.01 (0.87) –0.01 (0.69) –0.01 (0.57) 0.00 (0.96) –0.01 (0.51)

Phobic anxiety COBMINDEX –1.06 (0.15) –0.40 (0.30) –0.15 (0.19) –0.20 (0.05) –0.22 (0.23)

Waitlist 0.16 (0.59) –0.02 (0.92) –0.08 (0.35) –0.06 (0.59) –0.07 (0.60)

6 HBI COBMINDEX 0.05 (0.63) –0.05 (0.64) 0.00 (0.96) 0.03 (0.09) 0.02 (0.74)

Waitlist –0.07 (0.35) 0.00 (0.96) 0.00 (0.99) 0.00 (0.95) –0.01 (0.75)

FACIT-F COBMINDEX 0.00 (0.88) 0.01 (0.70) 0.01 (0.29) 0.00 (0.64) 0.00 (0.86)

Waitlist 0.02 (0.53) 0.02 (0.41) 0.00 (0.77) –0.02 (0.03) –0.02 (0.14)

GSI COBMINDEX –1.50 (0.001) –0.31 (0.54) –0.14 (0.29) –0.12 (0.20) –0.13 (0.67)

Waitlist 0.30 (0.50) 0.18 (0.51) –0.07 (0.60) –0.19 (0.07) –0.30 (0.11)

7 HBI COBMINDEX –0.05 (0.78) –0.03 (0.67) 0.01 (0.75) 0.04 (0.07) 0.03 (0.73)

Waitlist –0.00 (0.96) –0.00 (0.95) –0.00 (0.94) 0.01 (0.54) 0.01 (0.85)

FACIT-F COBMINDEX 0.02 (0.55) 0.01 (0.66) 0.01 (0.30) 0.00 (0.72) 0.00 (0.92)

Waitlist 0.03 (0.21) 0.02 (0.20) –0.01 (0.40) –0.01 (0.04) –0.01 (0.32)

Somatization COBMINDEX –0.66 (0.33) –0.45 (0.15) –0.17 (0.14) –0.13 (0.12) –0.12 (0.71)

Waitlist 0.19 (0.56) 0.20 (0.27) –0.12 (0.27) –0.16 (0.06) –0.05 (0.64)

8 HBI COBMINDEX 0.07 (0.54) –0.01 (0.89) –0.01 (0.82) 0.03 (0.12) 0.02 (0.79)

Waitlist –0.05 (0.59) –0.03 (0.49) 0.00 (1.00) –0.01 (0.60) –0.01 (0.71)

FACIT-F COBMINDEX 0.01 (0.62) 0.01 (0.53) 0.01 (0.27) 0.00 (0.53) 0.00 (0.82)

Waitlist 0.01 (0.84) 0.01 (0.39) 0.00 (1.00) –0.01 (0.09) –0.01 (0.14)

Depression COBMINDEX –1.01 (0.003) –0.27 (0.35) –0.06 (0.47) –0.09 (0.14) –0.08 (0.67)

Waitlist –0.12 (0.77) 0.11 (0.48) 0.00 (1.00) –0.10 (0.16) –0.13 (0.24)

9 HBI COBMINDEX 0.00 (0.97) –0.06 (0.49) 0.02 (0.59) 0.03 (0.12) 0.02 (0.75)

Waitlist –0.07 (0.24) –0.01 (0.73) 0.00 (0.98) –0.01 (0.50) 0.02 (0.50)

FACIT-F COBMINDEX 0.03 (0.30) 0.01 (0.58) 0.00 (0.48) 0.01 (0.28) 0.00 (0.77)

Waitlist 0.04 (0.03) 0.02 (0.14) –0.01 (0.52) –0.02 (0.008) –0.01 (0.18)

Phobic anxiety COBMINDEX –1.07 (0.03) –0.30 (0.38) –0.22 (0.07) –0.18 (0.04) –0.16 (0.53)

Waitlist 0.45 (0.12) 0.25 (0.23) –0.14 (0.23) –0.25 (0.009) –0.14 (0.26)

The bold-face values are statistically significant.
*Percentage change from baseline to 3 months.
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enrollment would experience a greater increase in quality of 
life after COBMINDEX. Rather astonishingly, the HBI disease 
activity score was seldom a predictor of relative change in 
the SIBDQ in either COBMINDEX or waitlist patients, and 
then usually with a coefficient of –0.04. Baseline mindfulness 
disposition (FMI) was a strong predictor of relative change 
in the SIBDQ, particularly in COBMINDEX patients. The 
psychological distress scales GSI, somatization, and phobic 
anxiety were all predictors of relative change in the SIBDQ 
in COBMINDEX patients in the 75% and 90% quantiles (co-
efficients ranging from 0.32 to 0.53). Depression was a sig-
nificant predictor in the 75% quantile in COBMINDEX pa-
tients. Notably, fatigue was not a predictor in COBMINDEX 
patients, despite the large increase in the FACIT-F score ob-
served over the study period and the significant negative cor-
relation with the relative change in the SIBDQ. This result 
was unexpected. In a cohort of largely remittent patients with 
CD, the FACIT-F score was inversely related to quality of life 
but did not predict quality of life on multiple regression ana-
lysis, echoing our findings.45 This relationship needs more in-
vestigation.

Mindfulness is a core psychological disposition that enables 
patients to be aware of stressful moment-to-moment events 
without panicking and reacting ineffectively. Mindfulness-
based practice has been applied to several medical conditions, 
but its use in CD is limited. Our perusal of the literature has 
yielded a mixed impression of its success and prompted the 
present study. But mindfulness-based stress reduction alone 
is insufficient, and we combined it with cognitive-behavioral 
techniques to achieve maximum distress reduction and to 
enhance patients’ mindfulness disposition. This factor likely 
explains why the psychological outcomes were so different 
between the COBMINDEX and waitlist groups. Previous 
studies of cognitive-behavioral and/or mindfulness interven-
tion on quality of life in patients with CD (and ulcerative col-
itis) had reported mixed outcomes, as noted previously.22-30 
Surprisingly, baseline anxiety, unlike phobic anxiety, did not 
predict the relative change of the SIBDQ after COBMINDEX. 
Phobic anxiety is a condition characterized by excessive fear 
of a specific threatening situation, whereas anxiety is a feeling 
of unease about an event of uncertain outcome. A recent men-
tal health study of patients with CD found similar scores for 
anxiety and phobia.46 Further investigation is needed.

Important strengths of our study include the use of online 
psychological teaching, which afforded patients flexibility 
in scheduling appointments with the social worker with-
out interrupting work and social pursuits. We safeguarded 
patients’ privacy in 2 ways: by conducting all sessions with 
the same social worker and by obviating the need to attend 
multipatient sessions. The requirement of self-reported, twice-
daily home performance of learned skills is a unique strength. 
Moreover, patients were recruited at several hospitals and via 
social media, making for a community-based cohort rather 
than one that was referral hospital–based.

A further important strength of our study is the generaliza-
tion of the method. Online communication has become in-
creasingly important as more people worldwide develop basic 
skills in communication technology. In the current COVID-19 
pandemic, where social distancing is an essential policy in 
many countries to decrease the spread of the disease, online 
interventions have become increasingly common, including 

even consultations with physicians and other professionals. 
Our intervention has external validity as a model that can be 
adopted by social workers and psychologists who are teaching 
psychological distress reduction in a variety of medical and 
nonmedical conditions and brings their skills to people who 
may be living at great distances from tertiary medical centers 
where these therapeutic methods are developed. Intuitively, 
we would also expect that COBMINDEX is cost-saving for 
providers and patients, but this hypothesis would have to be 
determined in an appropriately designed study.

We note several limitations. First, our cohort was derived 
from 1 ethnic group in 1 country, with a preponderance of 
well-educated, working, nonsmoking patients of moderate 
economic status. This designation may not be representa-
tive of other populations. Second, the number of variables 
in the regression models was restricted by the moder-
ate size of the cohort. For this reason, we did not enter 
COBMINDEX (yes/no) as an independent variable. Third, 
of 139 patients entering the trial, 15 COBMINDEX and 8 
waitlist patients dropped out. Some patients found attend-
ance at all sessions too demanding; others had difficulty 
completing daily practice. Other investigators too have 
reported large dropout rates or noncompliance with psy-
chological interventions.28, 47 Fourth, there may have been 
some element of placebo effect on the study outcome meas-
ures in the waitlist group, resulting from periodic telephone 
contact with the study workers over 3 months. However, 
an equal placebo effect would likely have occurred in the 
COBMINDEX patients from their contacts with the study 
team. We believe that the results of the study were not ma-
terially affected by any placebo effect.

Conclusions
Our method of cognitive-behavioral and mindfulness-based 
stress reduction was shown to increase the quality of life in 
patients with CD and decrease their psychological symptoms 
and fatigue. Patients with the poorest quality of life and great-
est psychological symptoms and fatigue at enrollment actually 
had the best response to COBMINDEX. Longer follow-up 
will show whether these benefits are sustained. We recom-
mend performing a trial of COBMINDEX instruction in 
other chronic diseases with similar psychological symptoms 
because we believe that this method is not specific to CD but 
would address psychological distress in a variety of medical 
conditions. Furthermore, we intend to investigate a variety 
of hormones and cytokines in blood samples from patients 
before and after COBMINDEX instruction to determine the 
mechanisms the improvements in CRP and calprotectin.
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