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Abstract
Background

Internet-delivered interventions for irritable bowel syndrome (IBS) have proven effective, but predictors of
treatment response remain unclear.

Aim
To explore baseline patient characteristics and treatment-related variables associated with clinically

meaningful improvement in IBS symptoms and quality of life following a multidisciplinary internet-
delivered intervention.

Methods

This exploratory secondary analysis used data from a RCT (n = 350) comparing internet-delivered
cognitive behavioral therapy (CBT), FODMAP diet or their combination to patient education. Predictors
were selected pragmatically based on clinical relevance and included demographic, clinical,
psychological, dietary, and treatment-related variables related to outcomes. The primary outcome was
defined as > 50-point reduction on the IBS Severity Scoring System (IBS-SSS). For sensitivity analysis,
two secondary outcomes were defined: 1) = 30% reduction on the IBS-SSS and 2) = 14-point
improvement on the Irritable Bowel Syndrome Quality of Life (IBS-QoL). Univariable and multivariable
logistic regression models were used to explore the associations.

Results

More severe baseline IBS symptoms and higher baseline IBS-QoL were associated with increased odds
of achieving = 50-point reduction in IBS-SSS, whereas longer symptom duration and previous poor
treatment effect of the FODMAP diet were associated with reduced odds of reduction. When treatment-
related factors were added, adherence to patient education was associated with increased odds of
reduction. For the secondary outcomes, the multivariable models including treatment-related factors
indicated that previous poor treatment effect of the FODMAP diet was associated with reduced odds of
achieving a = 30% reduction in IBS-SSS, whereas higher baseline IBS-QoL was associated with reduced
odds of improved IBS-QoL. Across all outcomes, the explained variance of the models was low to
modest.

Conclusions
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No robust or consistent predictors of clinically meaningful improvement in IBS symptoms or quality of
life were identified. Prior poor response to the FODMAP diet was the only variable consistently
associated with reduced odds of improvement, suggesting that previous treatment experiences may
influence symptomatic outcomes and highlighting the potential benefit of early intervention. Overall,
these results highlight the limited utility of the assessed variables for forecasting individual treatment
response and underscore the need for future research to identify more robust predictors and explore
mechanisms of change in internet-delivered interventions for patients with IBS.

Trial registration

ClinicalTrials.gov ID NCT06117865. Registered 31.10.2023.

1. Introduction

Irritable bowel syndrome (IBS) is a common disorder of gut-brain interaction characterized by recurrent
abdominal pain and altered bowel habits (1, 2). IBS affects 4-9% globally and is associated with reduced
quality of life, increased psychological distress, and work absenteeism (3-5). Beyond the individual
burden, IBS places considerable strain on healthcare systems due to frequent consultations, repeated
diagnostic testing, and the associated societal costs are substantial (6, 7). Despite this high resource
use, many patients describe limited satisfaction with the care they receive (8). Together, this highlights a
need for accessible, effective, and resource-efficient treatment options.

Because IBS symptoms often extend beyond the gut and impact psychological and somatic domains,
integrated care combining dietary, psychological, and medical strategies is recommended (9-12).
Despite these recommendations, access to integrated care remains limited. High healthcare costs and
limited access to trained professionals create barriers for access to treatment, highlighting the need for
scalable solutions (6, 7, 12). Internet-delivered interventions offer scalability, reduced waiting times, and
comparable effectiveness to traditional delivery settings (13, 14). Previous trials have demonstrated that
internet-based interventions targeting diet and psychological mechanisms can improve gastrointestinal
symptoms, psychological indices, and quality of life (15-19). However, treatment response varies, and
little is known about which patients benefit most in internet-delivered settings.

Previous research on predictors for response to IBS treatment in general, suggests that higher symptom
severity at baseline is the most consistent predictor of treatment response, while less psychological
distress, better quality of life, female sex and higher treatment expectations have also been associated
with treatment response in some studies (20-24). Looking beyond IBS symptoms, greater diarrhea
severity at baseline, unemployment, psychosocial factors, history of sexual abuse, higher treatment
expectations and lower quality of life at baseline have been associated with quality of life outcomes
(24-27).
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While most studies have focused on single modalities and a traditional delivery setting, evidence from
digital interventions remains limited and mixed. For internet-delivered cognitive behavioral therapy (CBT),
baseline IBS symptoms was the only identified predictor, while female sex predicted response to an app
providing dietary advice for the Fermentable Oligosaccharides, Disaccharides, Monosaccharides, and
Polyols (FODMAP) diet (16, 28). Beyond IBS, research on guided, psychological internet-based
interventions highlights treatment-related variables such as adherence, treatment credibility and
therapeutic relationship, as consistent predictors of better outcomes (29).

The aim of this study was to explore both baseline characteristics and treatment-related variables
associated with clinically meaningful improvements in IBS symptoms and quality of life following a
multidisciplinary internet-delivered intervention. Understanding variables associated with improvements
may contribute to hypothesis generation and future development of predictive models that can inform
patient and clinician decision-making, enhance precision in IBS care, and support program optimization
of internet-delivered interventions for IBS patients.

2. Methods
2.1 Design

The present study is a secondary analysis of data from an RCT comparing internet-delivered CBT (n =
145), FODMAP diet (n = 139), or their combination (n = 142), against internet-delivered general patient
education (n =131) as an active control (30). Because the original RCT demonstrated no statistically
significant between-group differences in the outcomes of interest, and adherence patterns were
comparable across groups, data from all groups were pooled. Treatment arm was included as a
covariate in all models to account for the original randomization structure. The study was reviewed and
approved by the Regional Committees for Medical and Health Research Ethics Western Norway, Bergen,
Norway (ID # 630038), was registered on ClinicalTrials.gov ID (#NCT06117865), and all participants
provided written informed consent.

2.2 Participants

Participants were self-recruited between December 2023 and March 2025 through social media, national
newspapers and magazines, local radio interviews, professional journals, and the national IBS patient
organization. Screening was conducted through an online form followed by telephone confirmation.
Eligible participants were adults (18-70 years) living in Norway who reported a clinician-confirmed
diagnosis of IBS established in primary or secondary healthcare services. Additional inclusion criteria
are detailed in Table 1. Participants were included in this secondary analysis if they completed baseline
and 3-month follow-up measures for the primary outcome.
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Table 1

Eligibility criteria. Reproduced from Thuen et al (30), licensed under CC BY 4.0.

Category
Diagnosis

Age

Diagnostic criteria

Medical history

Technological
access

Protocol
compliance

Criterion

Diagnosed with IBS in primary or secondary healthcare.
18-70 years.

Meets Rome IV criteria for IBS.

No known history or current presence of:

— Symptomatic endometriosis

— Type 1 or 2 diabetes mellitus

- Malignant disease (excluding basal cell carcinoma)

- Severe psychiatric disorder (e.g., treatment-requiring schizophrenia or
bipolar disorder with functional impairment)

— Alcohol or drug abuse

- Inflammatory bowel disease (including microscopic colitis)
— Celiac disease

— Diverticulitis or ileus

- Major abdominal surgery (except appendectomy, cholecystectomy, cesarean
section, and hysterectomy)

Negative colonoscopy within the last 5 years (if > 55 years)

Not pregnant and not planning pregnancy within the next 6 months
No unexplained symptoms such as:

- Night sweats (repeated episodes soaking nightclothes or bedding)

- Unintentional weight loss = 4.5 kg or = 5% of normal body weight within <6
months

- Blood in stool

Access to a national electronic ID system (BankID) and a tablet, smartphone,
or personal computer with internet.

Able to comply with study protocol requirement and able to read and
understand Norwegian.

2.3 Intervention

Full details on the intervention can be found in the original research study (30). Briefly, the internet-
delivered intervention provides educational modules designed to support self-management of IBS
symptoms. All participants received three core patient education modules providing basic information
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about IBS symptoms, pain physiology, and general diet and lifestyle advice. Depending on randomization,
participants in three of the four original treatment groups also received a CBT module targeting
symptom-related avoidance and exposure, a structured FODMAP diet module, or both. Figure 1
illustrates the shared and group-specific components of the interventions (30).

Note

Module 1: Basic information about IBS (23 pages); Module 2: Information about pain physiology (13
pages); Module 3: General diet and lifestyle advice (14 pages); Module 4: Cognitive behavioral therapy
(14 pages of psychoeducational content, 15 pages of exercises, and 3 audio files); Module 5: the
FODMAP diet (45 pages, recipe booklet, suggested daily menus, and a structured reintroduction
worksheet). CBT = Cognitive behavioral therapy; FODMAP = Fermentable Oligo-, Di-, Monosaccharides
And Polyols.

The intervention was developed to support self-management by addressing key physiological, cognitive,
and behavioral processes known to influence IBS symptoms. The content aimed to strength participants’
sense of control and confidence, normalize common IBS experiences, and promote insight into how daily
routines, diet, and stress can shape symptom patterns. The modules were primarily text-based and
supplemented with videos, exercises, and optional resources. To provide therapeutic support, all
participants could initiate asynchronous messaging with a clinical dietitian. Both the intervention and the
message function were accessed through a secure digital platform (EG CheckWare, Trondheim, Norway)
and they were encouraged to complete the modules within three months.

2.4 Measures

All questionnaires were self-reported and completed at baseline, 3 months and 6 months through the
same electronic platform used for the internet-delivered intervention. Because 3 months was our primary
endpoint and the completion rate was low at 6 months, data from baseline and 3 months were used for
this secondary analysis. Treatment adherence and use of the message function were based on platform-
generated usage data.

2.4.1 Outcome measures

The primary outcome was a reduction in the total IBS Severity Scoring System (IBS-SSS) by at least 50
points, consistent with prior recommendations and with the broader literature on clinically meaningful
symptom improvement in IBS (31). Using the same cut-off, the assumed placebo response rate in IBS
patients is estimated to be 27% (32). In contrast, the original randomized controlled trial underpinning
this predictor study showed response rates ranging from 43% to 45% (30). This supports the
interpretation of this threshold as indicative of clinically relevant, treatment-related improvement.

To address the inherent score bounding of symptom scales, we conducted a sensitivity analysis using a
cut-off for response of at least 30% reduction in IBS-SSS. Although the Food and Drug Administration
(FDA) recommend using a cut-off of at least 30% improvement in abdominal pain score (33), we chose
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to apply this cut-off to the global IBS-SSS to ensure comparability of the sensitivity analysis. The
threshold of 30% improvement is also widely used as a responder cut-off in the chronic pain literature
(34-37).

To explore effects beyond gut symptoms, IBS-QoL was chosen as a secondary outcome. An increase on
the IBS-QoL score of at least 14 points was chosen as the responder cut-off, consistent with prior
recommendations on clinically meaningful improvement (38).

2.3.2 Predictors

Given the exploratory aim of this study, and the limited literature on predictors of response in
internet-delivered IBS interventions, predictors were pre-specified pragmatically based on clinical
relevance, supported by prior IBS research where available. Predictor variables included demographic
variables, IBS characteristics, and psychological and dietary characteristics. In addition to baseline
variables, treatment-related variables were included to explore potential process effects on outcomes.
All categorical predictors were examined for sparse categories. Where cell counts were insufficient for
stable estimation, categories were collapsed based on conceptual similarity and distributional
considerations.

2.3.2.1 Demographic variables

This included gender (categorical: female/male), education level (categorical: higher (university or
college)/lower (primary or high school level)), age (continuous: years), work status (categorical: working
(part-time, full-time or studying)/out of work (retired or disability pension) and marital status
(categorical: married, cohabitant or single).

2.3.2.2 IBS characteristics

This included baseline IBS-SSS (continuous: 0-500, higher score indicates more severe IBS) (31), IBS
diagnosis confirmed by the Rome IV criteria (categorical: no/yes), duration of gastrointestinal
complaints (continuous: years) and IBS subtype defined the Rome IV criteria (categorical: IBS-M
(including 1BS-U)/IBS-C/IBS-D) (39).

2.3.2.3 Psychological and dietary characteristics

Psychological characteristics included baseline IBS-QoL overall score (continuous: 0-100, higher score
indicates higher quality of life) (40), the Hospital Anxiety and Depression Scale (anxiety and depression
subscale treated as separate variables) (continuous: 0-21, higher score indicates higher levels of
anxiety or depression) (41) and the Credibility and Expectancy scale (credibility and expectancy
subscales treated as separate variables) (continuous: 1-9, higher score indicates higher levels of
credibility or expectancy) (42). Because numerous methods for scoring the CEQ scale are used, subscale
scores were calculated as the mean of the three constituent items to ease interpretation and
comparability with previous studies (43). Dietary characteristics included experience with the FODMAP
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diet (categorical: no experience/having experienced poor effect (no or small effect)/having experienced
good effect (medium, large or very large effect)).

2.3.2.4 Treatment-related variables

This included adherence to the patient education (categorical: no/yes), adherence to the CBT module
(categorical: no/yes), adherence to the FODMAP module (categorical: no/yes) and usage of the
message function (categorical: no/yes). Adherence was defined as spending = 10 minutes on the
respective module. Adherence to patient education was defined as being adherent to two out of three
core patient education modules. Usage of the message function was defined as having sent one or more
messages.

2.4 Statistical analysis

Statistical analyses were conducted using R Version 4.5.0. Analyses followed a two-step process to
identify significant predictors. Univariable logistic regression analyses were first performed to examine
the unadjusted association between each independent variable and each binary outcome. Subsequently,
multivariable logistic regression models were used to estimate the unique association of each variable
with each outcome, adjusting for all other variables included in the model. For each outcome variable,
two multivariable logistic regression models were fitted. The first model included only baseline
predictors to examine their associations with treatment response. This model aimed to identify patient
characteristics that predict response independently of treatment-related factors, providing insights that
may inform clinical decision-making prior to program initiation. The second model included both
baseline predictors and treatment-related variables. This approach aimed to identify patient
characteristics associated with treatment response given patient engagement during the program,
providing insights that may guide program optimization.

A significance level of p < 0.05 was applied in all regression analyses. Each regression model used a
binomial distribution with a logit link function. The statistical significance of individual predictors was
assessed using Wald tests, and corresponding p-values were reported for their associated odds ratios
(OR). For categorical predictors, ORs represent the relative odds of being classified as a responder
compared with the reference category. For continuous predictors, ORs represent the multiplicative
change in odds of response for each one-unit increase in the predictor. Odds ratios and their 95%
confidence intervals (Cls) were obtained by exponentiating model coefficients and their confidence
limits. Model calibration was evaluated using the Hosmer—Lemeshow goodness-of-fit test, with
nonsignificant results indicating adequate fit. Discrimination was assessed by the area under the
receiver operating characteristic curve (AUC) with 95% Cl estimated using the DeLong method. The AUC
reflects the model’s ability to discriminate between responders and non-responders. An AUC of 0.5
indicates performance equivalent to chance, whereas an AUC of 1.0 indicates perfect discrimination.
Nagelkerke's pseudo-R? was assessed as an indication of the proportion of variance explained by the
model with higher values reflecting greater explanatory power. Multicollinearity was assessed using
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variance inflation factors (VIF) with values > 5 considered to indicate problematic levels of collinearity.
All VIF values for the selected predictors were below this threshold.

3 Results
3.1 Descriptive statistics

Descriptive statistics for all predictor variables are shown in Table 2. In total, 350 participants were
included. The sample was predominantly female (87%), had a high educational level (70% had a college
or university education), and most participants were working or studying (79%).
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Table 2
Baseline Characteristics

Characteristic
IBS-SSS Baseline
Baseline IBS- QOL
Sex

Female

Male

Age

Education Level
Higher

Lower

Work Status
Working

Out of work
Marital

Married
Cohabitant
Single

Rome IV IBS Type

Overall (n = 350)
295.91 (73.95); 120.00-479.00
47.55 (20.63); 3.68-97.06

305 (87%)
45 (13%)
40.65 (12.72); 18.00-69.00

251 (72%)
99 (28%)

276 (79%)
74 (21%)

135 (39%)
96 (27%)
119 (34%)

Rome IV IBS negative 75 (21%)
Rome IV IBS positive 275 (79%)

Years with GI Complaints 18.38 (12.68); 0.00-65.00

IBS Subtype

IBS-M 145 (41%)
IBS-C 77 (22%)
IBS-D 128 (37%)

Mean (SD); range for continuous variables, n (%) for categorical variables; IBS = irritable bowel
syndrome; FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols;
IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-QoL = Irritable Bowel Syndrome
Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT = cognitive behavioral therapy;
IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS diarrhea
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Characteristic

Treatment Credibility

Treatment Expectancy

Anxiety Score

Depression Score

Previous or current experience with the FODMAP diet
No experience

Experienced poor effect
Experienced good effect
Adherence patient education, yes
Adherence CBT, yes

Adherence FODMAP, yes

Sent any messages, yes

Overall (n = 350)

6.05 (1.59); 1.00-9.00
5.33 (1.47
9.35(4.22); 0.00-21.00

;1.00-9.00
5.33 (3.34); 0.00-16.00

)
)
)
)

100 (29%)
74 (21%)

176 (50%)
220 (63%)
51 (15%)

31 (8.9%)
121 (35%)

Mean (SD); range for continuous variables, n (%) for categorical variables; IBS = irritable bowel
syndrome; FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols;
IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-QoL = Irritable Bowel Syndrome
Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT = cognitive behavioral therapy;
IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS diarrhea

3.2 Predictors of response defined by a = 50-point
reduction on the IBS-SSS

158 out of 350 participants (45%) experienced a clinically meaningful response, defined by a = 50-point
reduction in IBS-SSS. Results from the univariable and multivariable regression analyses are presented in
Table 3.

Univariable analyses identified two significant predictors: previous poor treatment effect of the FODMAP
diet was associated with reduced odds of improvement compared to FODMAP-naive participants, while
more severe IBS-symptoms at baseline was associated with increased odds of improvement.

The multivariable model including baseline predictors showed good calibration (x?(8) =2.4015,p =
0.9662) and moderate discrimination (AUC = 0.733; 95% CI: 0.681 to 0.785), but explained only a modest
proportion of the variance (Nagelkerke pseudo-R? = 0.22). Having higher baseline IBS-QoL and more
severe IBS-symptoms at baseline were uniquely associated with increased odds of responding, while
having longer duration of gastrointestinal symptoms and previous poor treatment effect of the FODMAP
diet were uniquely associated with decreased odds of responding.
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When treatment-related predictors were added, the same baseline predictors remained significant. In
addition, adherence to patient education was uniquely associated with increased odds of responding.
This extended model showed good calibration (x?(8) = 4.9946, p = 0. 7582) and moderate discrimination
(AUC =0.750; 95% CI: 0.699 to 0.801), but still only explained a modest proportion of variance
(Nagelkerke pseudo-R? = 0.246).
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Table 3
Results from univariable and multivariable models of predictors for > 50-point reduction in IBS-SSS

Predictor

Demographic
Sex
Female (ref.)

Male

Education level
University or college (ref.)
Primary or high school

level

Age

Work status

Part-time, full-time or
studying (ref.)

Retired or disability
pension

Marital status
Married (ref.)

Cohabitant

Univariate

OR [95%
o]

1.32
[0.70,
2.48]

0.92
[0.57,
1.47]

1.01
[0.99,
1.02]

1.05
[0.62,
1.75]

0.90
[0.53,
1.52]

p-value

0.395

0.719

0.533

0.859

0.686

Multivariate

(baseline

characteristics)

OR [95%
o]

1.27
[0.61,
2.65]

0.85
[0.49,
1.47]

1.01
[0.99,
1.04]

1.05
[0.55,
1.99]

0.73
[0.39,
1.36]

p-value

0.529

0.566

0.304

0.881

0.318

Multivariate (baseline
characteristics

and treatment-related
variables)

OR [95% p-value
(o]]|

1.27 [0.60, 0.526
2.69]

0.86[0.49, 0.581
1.49]

1.01 [0.99, 0.337
1.04]

[0.58, 0.759

0.72[0.38, 0.314
1.36]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-
QoL = Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =
cognitive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS

diarrhea
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Predictor Univariate Multivariate Multivariate (baseline
characteristics

(baseline
characteristics) and treatment-related
variables)
OR [95% p-value OR[95% p-value OR[95% p-value
cl] o] cl]
Single 0.93 0.765 0.84 0.587 0.87[0.46, 0.651
[0.56, [0.46, 1.61]
1.52] 1.55]
IBS characteristics
Baseline IBS-SSS 1.01 <0.001 1.01 <0.001 1.01[1.01, <0.001
[1.00, [1.01, 1.02]
1.01] 1.02]
Rome |V positive
No (ref.)
Yes 1.61 0.077 1.55 0.169 1.52[0.81, 0.197
[0.96, [0.84, 2.89]
2.77] 2.90]
Rome IV subtype
IBS-M (ref.)
IBS-C 1.53 0.133 1.58 0.155 1.56[0.82, 0.174
[0.88, [0.84, 2.98]
2.68] 2.98]
IBS-D 1.17 0.513 1.33 0.293 1.38[0.80, 0.247
[0.73, [0.78, 2.38]
1.90] 2.29]
Duration of 0.99 0.143 0.97 0.019 0.97[0.95, 0.014
gastrointestinal [0.97, [0.95, 0.99]
complaints 1.00] 1.00]
Psychological and
dietary characteristics
Baseline IBS-QoL 1.00 0.723 1.02 0.021 1.02[1.00, 0.014
[0.99, [1.00, 1.04]
1.01] 1.04]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS

= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,

monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-

QoL =Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =

gognri]tive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS
iarrhea
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Predictor

HADS anxiety score

HADS depression score

Credibility score

Expectancy score

FODMAP experience

No previous or current
experience (ref.)

Experienced no or small
effect

Experienced medium,
large or very large effect

Treatment-related
variables

Adherence to the patient
education

No (ref.)

Yes

Adherence to the CBT

Univariate

OR [95%
o]

1.01
[0.96,
1.06]

1.00
[0.93,
1.06]

1.11
[0.97,
1.28]

1.15
[1.00,
1.34]

0.38
[0.20,
0.70]

0.62
[0.38,
1.02]

1.54
[0.99,
2.41]

p-value

0.765

0.895

0.118

0.053

0.002

0.058

0.056

Multivariate

(baseline

characteristics)

OR [95%
o]

1.01
[0.94,
1.09]

0.96
[0.88,
1.06]

1.05
[0.87,
1.27]

1.07
[0.87,
1.32]

0.35
[0.17,
0.70]

0.60
[0.34,
1.05]

p-value

0.769

0.427

0.635

0.532

0.004

0.076

Multivariate (baseline
characteristics

and treatment-related

variables)

OR [95%
o]

1.01 [0.94,
1.08]

0.96 [0.88,
1.06]

1.05[0.87,
1.28]

1.06 [0.86,
1.31]

0.35[0.17,
0.71]

[0.37,

0o
o

2.00 [1.16,
3.48]

p-value

0.856

0.434

0.606

0.596

0.004

0.148

0.014

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-
QoL =Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =
cognitive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS

diarrhea
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Predictor Univariate Multivariate Multivariate (baseline
characteristics

(baseline
characteristics) and treatment-related
variables)
OR [95% p-value OR[95% p-value OR[95% p-value
cl] cl] cl]
module
No (ref.)
Yes 1.18 0.616 - - 1.08[0.49, 0.843
[0.61, 2.39]
2.28]
Adherence to the
FODMAP module
No (ref.)
Yes 1.06 0.892 - - 0.86[0.34, 0.757
[0.48, 2.17]
2.31]
Use of asynchronous
follow-up
No (ref.)
Yes 0.97 0.881 - - 0.69[0.41, 0.164
[0.62, 1.16]
1.51]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS

= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,

monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-

QoL =Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =

gognri]tive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS
iarrhea

3.3 Predictors of response defined by a = 30% reduction on
the IBS-SSS

86 out of 350 participants (25%) experienced a clinically meaningful response, defined by a = 30%
reduction in IBS-SSS. Results from the univariable and multivariable regression analyses are presented in
Table 4.

Univariable analyses identified two significant variables. Previous poor treatment effect of the FODMAP
diet reduced the odds of responding compared FODMAP-naive participants, while adherence to the CBT
module increased the odds of responding when examined separately.
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Only one predictor remained significant in the multivariable models. Previous poor treatment effect of
the FODMAP diet reduced the odds of responding compared FODMAP-naive participants. The
multivariable model including baseline predictors showed good calibration (x2(8) = 3.9951, p = 0.8576)
and moderate discrimination (AUC = 0.664; 95% Cl: 0.595 to 0.733), but only a small proportion of the
variance was explained (Nagelkerke pseudo-R? = 0.087). When adding the treatment-related variables,
calibration (x2(8) = 8.1647, p = 0.4175), discrimination (AUC = 0.681; 95% CI: 0.613 to 0.749) and the
explained variation remained similar (Nagelkerke pseudo-R? = 0.108).
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Table 4
Results from univariable and multivariable models of predictors for > 30% reduction in IBS-SSS

Predictor

Demographic
Sex
Female (ref.)

Male

Education level
University or college (ref.)
Primary or high school

level

Age

Work status

Part-time, full-time or
studying (ref.)

Retired or disability
pension

Marital status
Married (ref.)

Cohabitant

Univariate

OR [95%
o]

1.31
[0.63,
2.60]

1.13
[0.65,
1.91]

1.00
[0.98,
1.02]

0.98
[0.53,
1.76]

0.78
[0.42,

p-value

0.445

0.657

0.891

0.955

0.416

Multivariate

(baseline

characteristics)

OR [95%
]|

1.19 [0.53,
2.55]

1.10 [0.60,
1.96]

0.99 [0.97,
1.02]

1.18 [0.58,
2.35]

0.75[0.38,
1.46]

p-value

0.657

0.757

0.577

0.639

0.398

Multivariate

(baseline
characteristics

and treatment-related
variables)

OR [95% p-value
(o]]|

1.27[0.57, 0.547
2.76]

1.05[0.57, 0.865
1.90]

0.99[0.97, 0.676
1.02]

1.16 [0.57, 0.672
2.34]

0.76 [0.38, 0.422
1.49]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-
QoL =Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =
cognitive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS

diarrhea
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Predictor

Single

IBS characteristics

Baseline IBS-SSS

Rome |V positive
No (ref.)

Yes

Rome IV subtype
IBS-M (ref.)
IBS-C

IBS-D

Duration of
gastrointestinal
complaints, years

Psychological and
dietary characteristics

Univariate

OR [95%
o]

1.42]

0.77
[0.43,
1.36]

1.00
[1.00,
1.00]

0.79
[0.45,
1.44]

1.42
[0.75,
2.66]

1.18
[0.67,
2.07]

0.99
[0.97,
1.01]

p-value

0.369

0.967

0.436

0.280

0.565

0.287

Multivariate

(baseline
characteristics)

OR [95% p-value
(o]]|
0.76[0.39, 0.422
1.48]
1.00[1.00, 0.200
1.01]
0.84[0.45 0.585
1.61]
1.51[0.77, 0.225
2.95]
1.29[0.72, 0.395
2.34]
0.99[0.96, 0.323
1.01]

Multivariate

(baseline
characteristics

and treatment-related
variables)

OR [95% p-value
(o]]|

0.77[0.39, 0.446
1.51]

1.00[1.00, 0.167
1.01]

0.83[0.44, 0.581
1.62]

1.48 [0.75, 0.254
2.92]

1.38 [0.76, 0.291
2.52]

0.98 [0.96, 0.215
1.01]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-
QoL =Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =
cognitive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS

diarrhea
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Predictor

Baseline IBS-QoL

HADS anxiety score

HADS depression score

Credibility score

Expectancy score

FODMAP experience

No previous or current
experience (ref.)

Experienced no or small
effect

Experienced medium,
large or very large effect

Treatment-related
variables

Adherence to the patient

education

No (ref.)

Univariate

OR [95%
o]

1.01
[1.00,
1.02]

0.99
[0.93,
1.05]

0.93
[0.86,
1.00]

1.13
[0.97,
1.33]

1.15
[0.97,
1.36]

0.37
[0.17,
0.78]

0.69
[0.40,
1.20]

p-value

0.056

0.670

0.071

0.116

0.115

0.011

0.186

Multivariate

(baseline

characteristics)

OR [95%
]|

1.01 [1.00,
1.03]

1.04 [0.96,
1.12]

0.92[0.83,
1.02]

1.07 [0.88,
1.32]

1.08 [0.86,
1.36]

0.42
[0.18,
0.92]

0.70[0.39,
1.25]

p-value

0.138

0.378

0.124

0.488

0.496

0.036

0.223

Multivariate

(baseline

characteristics

and treatment-related

variables)

OR [95%
cl]

1.01 [1.00,
1.03]

1.03 [0.96,
1.12]

0.92[0.83,
1.02]

1.05 [0.86,
1.30]

1.07 [0.85,
1.35]

0.42
[0.18,
0.92]

0.70 [0.39,
1.28]

p-value

0.150

0.399

0.129

0.621

0.553

0.035

0.247

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-
QoL = Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =
cognitive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS

diarrhea
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Predictor Univariate Multivariate Multivariate

(baseline (baseline
characteristics) characteristics
and treatment-related
variables)

OR [95% p-value OR[95% p-value OR[95% p-value
cl] o] cl]

Yes 1.41 0.193 - - 1.24[0.68, 0.489
[0.85, 2.28]
2.40]]

Adherence to the CBT

module

No (ref.)

Yes 2.30 0.025 - - 2.26[0.97, 0.058
[1.10, 5.27]
4.76]

Adherence to the

FODMAP module

No (ref.)

Yes 1.26 0.604 - - 1.03[0.38, 0.955
[0.51, 2.66]
2.92]

Use of asynchronous

follow-up

No (ref.)

Yes 1.09 0.743 - - 0.86[0.48, 0.597
[0.65, 1.50]
1.80]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS

= irritable bowel syndrome; FODMAP = fermentable oligosaccharides, disaccharides,

monosaccharides, and polyols; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Score; IBS-

QoL = Irritable Bowel Syndrome Quality of Life; HADS = Hospital Anxiety and Depression Scale; CBT =

gognri]tive behavioral therapy; IBS-M = IBS mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS
iarrhea

3.4 Predictors of response defined by a = 14-point
reduction on the IBS-QoL

77 out of 350 participants (22%) experienced a clinically meaningful response defined by a = 14-point
reduction in IBS-QoL. Results from the univariable and multivariable regression analyses are presented in
Table 5.
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Univariable analyses identified five significant predictors: higher baseline IBS-QoL reduced the odds of
responding, while more severe IBS-symptoms at baseline, higher baseline anxiety, previous good
treatment effect of the FODMAP diet, and higher perceived credibility of the intervention pretreatment all
increased the odds of responding when examined separately.

However, in both multivariable models only baseline IBS-QoL remained significant. The multivariable
model including baseline predictors showed good calibration (x2(8) = 8.478, p = 0.3882) and moderate
discrimination (AUC =0.732; 95% Cl: 0.668 to 0.796), but only a moderate proportion of the variance was
explained (Nagelkerke pseudo-R? = 0.19). When adding the treatment-related variables, calibration (x2(8)
= 8.1249, p = 0.4214), discrimination (AUC = 0.750; 95% Cl: 0.687 to 0.814) and the explained variation
remained similar (Nagelkerke pseudo-R? = 0.214).
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Table 5
Results from univariable and multivariable models of predictors for > 14-point reduction in IBS-QoL

Predictor

Demographic
Sex
Female (ref.)

Male

Education level
University or college (ref.)
Primary or high school

level

Age

Work status

Part-time, full-time or
studying (ref.)

Retired or disability
pension

Marital status
Married (ref.)

Cohabitant

Univariate

OR [95%
o]

1.05
[0.47,
2.18]

0.80
[0.44,
1.41]

0.99
[0.97,
1.01]

0.49
[0.23,
0.97]

0.92
[0.46,
1.80]

p-value

0.898

0.457

0.410

0.054

0.804

Multivariate

(baseline

characteristics)

OR [95%
cl]

1.46
[0.59,
3.39]

0.66
[0.33,
1.27]

1.00
[0.97,
1.03]

0.51
[0.22,
1.12]

p-value

0.395

0.228

0.978

0.107

0.889

Multivariate (baseline
characteristics

and treatment-related
variables)

OR [95% p-value
(o]]|

1.51 [0.61, 0.357
3.58]

0.61[0.30, 0.168
1.21]

1.00[0.97, 0.843
1.03]

0.47[0.20, 0.077
1.05]

0.99 [0.45, 0.972
2.13]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; IBS-SSS =
Irritable Bowel Syndrome Symptom Severity Score; IBS-QoL = Irritable Bowel Syndrome Quality of
Life; HADS = Hospital Anxiety and Depression Scale; CBT = cognitive behavioral therapy; IBS-M = IBS
mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS diarrhea
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Predictor Univariate Multivariate Multivariate (baseline
characteristics

(baseline
characteristics) and treatment-related
variables)

OR [95% p-value OR[95% p-value OR[95% p-value
ci] o]]] cl]

Single 1.68 0.083 1.53 0.238 1.65[0.80, 0.174
[0.94, [0.76, 3.41]
3.04] 3.11]

IBS characteristics

Baseline IBS-SSS 1.00 0.046 1.00 0.927 1.00[1.00, 0.979
[1.00, [1.00, 1.00]
1.01] 1.00]

Rome |V positive

No (ref.)

Yes 0.91 0.775 0.64 0.217 0.60[0.29, 0.162
[0.50, [0.32, 1.25]
1.73] 1.32]

Rome IV subtype

IBS-M (ref.)

IBS-C 1.40 0.301 1.21 0.592 1.15[0.56, 0.709
[0.73, [0.59, 2.33]
2.66] 2.49]

IBS-D 0.90 0.725 0.77 0.432 0.79[0.41, 0.493
[0.49, [0.40, 1.53]
1.62] 1.47]

Duration of 1.00 0.871 1.01 0.559 1.00 [0.98, 0.751

gastrointestinal [0.98, [0.98, 1.03]

complaints, years 1.02] 1.04]

Psychological and

dietary characteristics

Baseline IBS-QoL 0.97 <0.001 0.97 0.003 0.97[0.95, 0.003
[0.96, [0.95, 0.99]
0.98] 0.99]

HADS anxiety score 1.10 0.003 1.05 0.292 1.05[0.96, 0.276
[1.03, [0.96, 1.15]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; IBS-SSS =
Irritable Bowel Syndrome Symptom Severity Score; IBS-QoL = Irritable Bowel Syndrome Quality of
Life; HADS = Hospital Anxiety and Depression Scale; CBT = cognitive behavioral therapy; IBS-M = IBS
mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS diarrhea
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Predictor

HADS depression score

Credibility score

Expectancy score

FODMAP experience

No previous or current
experience (ref.)

Experienced no or small
effect

Experienced medium,
large or very large effect

Treatment-related
variables

Adherence to the patient
education

No (ref.)

Yes

Adherence to the CBT
module

No (ref.)

Univariate

OR [95%
o]

1.17]

1.06
[0.99,
1.15]

1.19
[1.01,
1.40]

1.12
[0.94,
1.33]

0.81
[0.33,
1.88]

2.16
[1.17,
4.15]

1.31
[0.77,
2.28]

p-value

0.111

0.042

0.213

0.627

0.017

0.322

Multivariate

(baseline

characteristics)

OR [95%
cl]
1.14]

0.99
[0.89,
1.10]

1.14
[0.91,
1.42]

1.00
[0.78,
1.27]

0.65
[0.25,
1.62]

1.81
[0.93,
3.66]

p-value

0.806

0.263

0.984

0.359

0.090

Multivariate (baseline
characteristics

and treatment-related
variables)

OR [95% p-value
(o]]|

0.99 [0.89, 0.894
1.10]

1.10 [0.88, 0.388
1.39]

0.98[0.77, 0.885
1.25]

0.57[0.21, 0.248
1.46]

1.74[0.88, 0.121
3.57]

1.10[0.57, 0.775
2.15]

Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; IBS-SSS =
Irritable Bowel Syndrome Symptom Severity Score; IBS-QoL = Irritable Bowel Syndrome Quality of
Life; HADS = Hospital Anxiety and Depression Scale; CBT = cognitive behavioral therapy; IBS-M = IBS
mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS diarrhea
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Predictor Univariate Multivariate Multivariate (baseline
characteristics
(baseline
characteristics) and treatment-related
variables)
OR [95% p-value OR[95% p-value OR[95% p-value
ci] o]]] cl]
Yes 1.96 0.071 - - 1.83[0.75, 0.183
[0.93, 4.44]
4.06]
Adherence to the
FODMAP module
No (ref.)
Yes 2.12 0.080 - - 1.96[0.70, 0.190
[0.89, 5.32]
4.90]
Use of asynchronous
follow-up
No (ref.)
Yes 1.27 0.367 - - 1.17[0.63, 0.611
[0.75, 2.14]
2.14]
Note: All models adjusted for treatment arm. Predictors significant at P < 0.05 are shown in bold. IBS
= FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; IBS-SSS =
Irritable Bowel Syndrome Symptom Severity Score; IBS-QoL = Irritable Bowel Syndrome Quality of
Life; HADS = Hospital Anxiety and Depression Scale; CBT = cognitive behavioral therapy; IBS-M = IBS
mixed/unclassified; IBS-C = IBS constipation; IBS-D = IBS diarrhea

4 Discussion

This secondary analysis aimed to explore baseline characteristics and treatment-related variables
associated with clinical meaningful improvements in IBS symptoms and IBS-QoL. Using data from an
RCT of a multidisciplinary internet-delivered intervention for patients with IBS, several associations were
observed between predictors and treatment response. However, only previous poor treatment effect of
the FODMAP diet was consistently associated with reduced odds of improvement in IBS-SSS, and higher
baseline IBS-QoL was consistently associated with reduced odds of improvement in IBS-QoL. Across all
models, overall predictive power was low.

Taken together, these findings suggest that neither currently measured baseline characteristics, nor
treatment-related variables assessed in this study, provided meaningful predictive utility for identifying
responders to a multidisciplinary internet-delivered intervention for patients with IBS. This highlights the
complexity of forecasting treatment response in IBS and suggests that factors not captured in the
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current analysis may be relevant to understanding who benefits from digital interventions. Based on our
interpretation of the findings, we will highlight several important implications for clinical practice and
future research.

4.1 The role of previous experiences

Previous poor treatment effect of the FODMAP diet was the only predictor that remained consistently
among models for improvement in IBS symptoms. This finding suggests that previous treatment effects
matter and aligns with research indicating that patient reactions to self-management interventions are
shaped by previous successes and failures in managing their condition (44).

It is not possible to draw firm conclusions from the current study, but several mechanisms may explain
this association. First, previous poor treatment effect of a highly structured intervention, such as the
FODMAP diet, may undermine self-efficacy for future behavioral change. Self-efficacy is shown both to
increase during internet-delivered interventions and to mediate treatment outcomes of mental health
interventions (44). Second, participants with previous poor dietary treatment effect may have thought of
the internet-delivered intervention as one of the few remaining avenues for symptom management,
resulting in expectations that could not be fully realized. Notably, in line with previous research on
internet-delivered treatments for IBS, baseline expectancies and perceived credibility were not identified
as predictors in our study (18). However, these dimensions were assessed only before participants
accessed their treatment, meaning they were unaware of the content of the treatment when responding.
Third, previous poor treatment effect of the FODMAP diet may indicate greater clinical complexity and a
more extensive treatment history. IBS patients commonly describe repeated treatment attempts, with
one study in tertiary care reporting an average of 12 different treatment modalities tried (45). In addition,
longer symptom duration was associated with reduced odds of improvement in our study. The pattern of
long-standing symptoms and previous treatment failure may reflect a subgroup that could need
additional attention or more intensive treatment approaches.

While internet-delivered interventions represent a promising and scalable option, our findings indicate
that they may not be sufficient for a subgroup of IBS patients with previous treatment failure. Clinically,
these findings highlight the importance of acknowledging the complex interplay between previous
treatment experiences, self-efficacy, and expectancies. They also underscore the potential value of
offering evidence-based internet-delivered interventions as an early treatment option, thereby reducing
the risk of repeated unsuccessful self-management attempts. Given the considerable individual and
societal burden associated with IBS, earlier access to effective internet-delivered treatment may help
improve patient trajectories while easing pressure on already strained healthcare systems.

4.2 Predictors of symptomatic improvement

Higher baseline IBS severity was associated with improvement when defined as an absolute = 50-point
reduction in IBS-SSS, consistent with previous research on IBS interventions (21-23, 28). This
association did not remain significant when response was defined as a relative = 30% reduction in IBS-

Page 28/36



SSS, suggesting that the initial finding reflects greater potential for absolute change among those with
higher baseline scores rather than a true differential treatment effect (46).

Consistent with previous research on IBS interventions, higher baseline IBS-QoL was associated with
symptomatic improvement when defined as an absolute > 50-point reduction in IBS-SSS (20, 25). One
possible explanation is that patients with better quality of life at baseline may have been less burdened
by their symptoms, enabling greater engagement with behavioral strategies and treatment content.
However, this interpretation should be made cautiously, as the association did not remain significant
when response was defined as a relative = 30% reduction in IBS-SSS.

Beyond baseline characteristics, adherence to the general patient education was associated with
increased odds of improvement when defined as an absolute > 50-point reduction in IBS-SSS. This
finding resonates with psychological literature, where adherence is consistently identified as a predictor
of treatment success in internet-based interventions (29). Interestingly, we did not identify adherence to
the CBT module or the FODMAP module as predictors. This may be related to the more intensive content
of those interventions implying that adherence, measured as module completion, may not have fully
captured meaningful engagement with these modules.

Taken together, neither baseline IBS symptoms nor baseline IBS-QoL was consistently associated with
treatment response across outcome definitions. These findings suggest that patient selection should
not be based on currently measured baseline characteristics and highlight the need for identifying more
robust predictors. The mixed adherence results further indicate that module completion may not
adequately capture meaningful patient engagement. Future research should therefore focus on exploring
how to enhance engagement, support active participation, and clarify mechanisms of change in internet-
delivered interventions for patients with IBS.

4.3 The importance of looking beyond symptom change

While symptom improvement is often reported as the primary outcome of treatment success in IBS
trials, it is important to acknowledge that improvement in quality of life is a meaningful outcome itself.
Previous research in integrated care has shown that quality of life may improve independently of
symptom reduction (47). In the present study, higher baseline IBS-QoL was the only variable associated
with reduced odds of improvement in IBS-QoL. This aligns with previous research showing baseline
quality of life as the most prominent predictor of subsequent improvement (25). The findings for IBS-QoL
diverge from the predictors of symptomatic improvement, suggesting that independent processes may
underly improvement in IBS-QoL.

Clinically, this pattern indicates that patients who may be less likely to experience symptomatic benefit
still can achieve meaningful improvements in quality of life. This highlights the importance of managing
expectations for both clinicians and patients by recognizing that improvements in IBS-QoL represent a
valuable treatment outcome, particularly within integrated care approaches.

4.4 Limitation
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In the interpretation of the results from this study, several limitations should be considered. First, this
was a secondary analysis of data from an RCT, which was not designed a priori as study of predictors.
Consequently, the results should therefore be interpreted with caution and considered explorative.
Second, the current study did not impute missing data, and thus caution should be taken in generalizing
the findings to participants who do not provide data following internet-delivered interventions. Third, the
exploratory power of all our models was small to moderate, indicating that the variables accounted for in
our models accounted for little variability in the treatment response. This suggests that factors that were
not measured in our study may pose as more robust predictors of treatment effect. Notably, the only
measure of previous treatment experiences in our study was experiences with the FODMAP diet. As this
was the only consistent predictor of symptomatic effect, it would be of interest to know if treatment
experiences with psychological or pharmacological treatments shared the same associations. Fifth, the
current study focused on symptomatic improvement and IBS-QoL as outcomes. Although these are key
outcomes in IBS research, the study did not examine other clinically relevant outcomes, among others
intervention satisfaction, potential negative effects, and changes in healthcare or medication use. Future
research should therefore explore predictors of a wider range of outcomes. As more trials of internet-
delivered IBS interventions are published, individual patient data meta-analytic approaches may also be
valuable to identify more robust predictors across studies. Taken together, the limitations of the current
study highlights the need for more research exploring the predictors of response to complex and
multidisciplinary internet-delivered interventions for patients with IBS.

5 Conclusion

This study is the first to explore predictors of clinical meaningful improvements in IBS symptoms and
IBS-QoL from a multidisciplinary internet-delivered intervention for adults with IBS. Although no predictor
was consistently identified across all outcomes, previous poor treatment effect of the FODMAP diet was
consistently associated with reduced odds of symptomatic improvement, suggesting that previous
treatment experiences may influence symptomatic improvement and highlighting the potential benefit of
offering internet-delivered interventions as an early treatment option.

Overall, these results highlight the limited utility of the assessed variables for forecasting individual
treatment response and underscore the need for future research to identify more robust predictors and
explore mechanisms of change in internet-delivered interventions for patients with IBS.
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Figure 1

Description of study groups. Reproduced from Thuen et al (30), licensed under CC BY 4.0.
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