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Psychological stress and eating
behaviors as interacting influences
on patient-reported disease
activity in Italian patients with
inflammatory bowel disease

Dilara Usta'?*“, Marta Acampora’3, Andresa Costa Pereira'-2, Mariarosaria Savarese’>,
Maria Stella De Rocchis*, Luisa Avedano*, Salvo Leone®, Guendalina Graffigna»? & miGut-
Health consortium*

Diet and psychological stress are recognized contributors to inflammatory bowel disease (IBD), yet
their interaction—particularly stress-induced eating—remains underexplored. This study examined
how perceived stress relates to comfort food consumption (CFC) and patient-reported outcomes
among individuals with IBD. A cross-sectional online survey was conducted with 2,254 Italian patients
recruited via a national patient organization. Participants completed the Perceived Stress Scale,
Salzburg Stress Eating Scale, IBD Symptom Inventory, Bristol Stool Chart, and ad hoc items on

CFC. Analyses included partial correlations controlling demographic and clinical covariates, group
comparisons by stress level and IBD subtype, and latent class analysis (LCA) to identify psychosocial
profiles. Participants reported moderate stress and increased CFC under stress. Those with higher
perceived stress described greater symptom burden, softer stool consistency, more frequent CFC,
and stronger emotional reliance on these foods. The LCA identified two subgroups—one low-stress/
low-symptom and another high-stress/high-symptom/high-comfort-food—highlighting a stress-
reactive behavioral phenotype. Stress-eating scores and food preferences did not differ by disease
subtype, although patients with Crohn’s disease reported higher symptom severity and softer stools.
Findings underscore perceived stress as a key psychological correlate of eating behaviors and symptom
perception in IBD, supporting the integration of patient-reported experiences into multidisciplinary,
engagement-oriented care.

Keywords Comfort food, Inflammatory bowel disease, Patient engagement, Patient-reported outcome
measures, Perceived stress, Stress—eating

Inflammatory bowel disease (IBD), encompassing Crohn’s disease and ulcerative colitis, is a chronic condition
with alternating periods of remission and flare!, affecting over five million people globally and over 0.2% of the
European population?. The relapsing inflammation of IBD leads to burdensome gastrointestinal symptoms such
as abdominal pain, diarrhea, and rectal bleeding, as well as weight loss, fatigue, and nutrient deficiencies, which
profoundly affect health-related quality of life and psychosocial well-being®*. Symptoms of IBD arise through
complex interactions involving environmental triggers, underscoring the multifactorial nature of the disease®,
and dietary habits play a critical role in modulating gut inflammation and shaping the intestinal microbiome,
drawing increasing research attention®’. Recent evidence underscores that specific dietary patterns, particularly
those high in saturated fats, cholesterol, processed foods, and artificial additives, have been implicated in the
rising incidence of IBD and symptom exacerbation®. Diets high in animal protein, particularly red and processed
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meats, have been linked to increased IBD risk and flare-ups’. In contrast, anti-inflammatory diets rich in plant-
based foods and unsaturated fats are associated with lower disease incidence and severity, positioning dietary
change as a promising adjunctive strategy°.

While biological mechanisms remain central to understanding IBD, contemporary psychosocial and health
psychology frameworks emphasize that patients’ subjective experiences, how they perceive their symptoms,
interpret disease activity, and evaluate their own quality of life, are equally crucial for comprehensive disease
assessment!!. Within this perspective, patient-reported outcome measures (PROMs) provide indispensable
insights into aspects of illness that objective biomarkers cannot fully capture, such as emotional distress, coping
strategies, and engagement in self-management. This perspective is conceptually grounded in the broader
paradigm of patient engagement, which frames patients as active agents in managing their health rather than
passive recipients of care!. Assessing PROMs thus represents a practical expression of this paradigm, enabling
the integration of patients’ voices and lived experiences into clinical decision-making and supporting a more
holistic model of IBD care®®.

In parallel, psychological stress has emerged as a significant factor influencing the onset, progression, and lived
experience of IBD. Stress contributes to mucosal inflammation through neuroendocrine activation, impaired
immune regulation, and increased intestinal permeability'*. Importantly, the relationship is bidirectional: stress
not only exacerbates disease activity but is also intensified by the psychological and social burden of chronic
illness, establishing a self-perpetuating cycle that amplifies both physical symptoms and emotional distress'.
Empirical evidence indicates that elevated stress levels are associated with increased disease flares and symptom
severity'®. However, beyond biological mechanisms, patients’ perceptions, psychological states, and self-
reported outcomes play a decisive role in shaping engagement with disease management and influencing coping,
adherence, and quality of life, even in the absence of measurable inflammatory activity.

One clinically meaningful yet understudied manifestation of this interaction is stress-induced eating
behavior, or “stress-eating”!”!8. Typically characterized by increased intake of highly palatable, energy-dense
foods rich in sugar, fat, or caffeine, stress-eating functions as an emotional strategy to alleviate discomfort
in the absence of hunger'®. While these behaviors may offer short-term emotional relief?’, they are likely to
aggravate gastrointestinal symptoms and impair well-being in individuals with IBD. Neurobiological, hedonic,
and affective mechanisms underpin these behaviors?!"?2, but they are also embedded in the subjective experience
of illness, highlighting the importance of addressing emotional and behavioral dimensions of eating within
patient-centered IBD care and research grounded in PROMs and patient engagement. Despite their clinical
relevance, the influence of stress-related dietary patterns on patient-reported outcomes and disease management
remains insufficiently explored.

Although both diet and stress are recognized as contributors to IBD, their interaction remains insufficiently
investigated. Existing studies often examine these factors in isolation, overlooking their dynamic interplay and
potential compounding effects on disease activity and daily functioning. Moreover, limited attention has been
paid to how patients themselves perceive these interconnections and translate them into coping behaviors, an
omission that constrains the development of genuinely patient-centered care models. From a patient engagement
perspective, understanding how individuals perceive and respond to their own symptoms and emotional states
is essential, as these subjective experiences often guide coping behaviors and influence adherence, regardless
of objective disease markers. Addressing this gap is crucial for advancing comprehensive, patient-centered
approaches that integrate psychological, nutritional, and experiential dimensions of IBD management.

To address this limitation, the present study employs a multidimensional framework to investigate how
perceived psychological stress affects comfort food consumption and how these behaviors are related to patient-
reported disease activity, stool consistency, and stress-eating tendencies among individuals with IBD. Drawing
on a large, well-characterized Italian patient cohort and utilizing validated psychometric instruments, along
with pilot-tested dietary assessment items, the study emphasizes patients’ own perceptions and self-reported
outcomes as key sources of insight into behavioral mechanisms linking stress, eating, and well-being. These
dynamics are further examined within the sociocultural context of Italy, where food occupies a central emotional
and social role.

Based on these premises, and grounded in empirical observations of associations between psychological
distress, disease activity, and maladaptive eating behaviors in IBD, the study proposes the following hypotheses:

H,: Higher perceived stress will be positively associated with the frequency of reported stress-related eating
behaviors and the importance attributed to comfort foods for emotional regulation.

H,: IBD patients with higher perceived stress levels will report significantly higher disease activity and softer
stool consistency compared to those with lower perceived stress.

H,: IBD patients with higher perceived stress will report significantly higher rates of increased consumption
of comfort foods, compared to those with lower perceived stress.

Methods

Study design

This study adopted a cross-sectional design. Data were collected from IBD patients via an online survey utilizing
validated questionnaires and study-specific ad-hoc items to capture context-specific eating behaviors not covered
by existing instruments. The study was conducted within the framework of the miGut-Health Project (Horizon
Europe, Grant Agreement No. 101095470), specifically under Work Package 5, which focuses on the assessment
and clustering of citizens’ health engagement risk profiles through the identification of behavioral, psychological,
and psychosocial factors that influence engagement in gut health promotion and disease prevention. The
current study adhered to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines for cross-sectional studies, ensuring transparent and comprehensive reporting.
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Participants and data collection procedure

Participants were recruited through purposive sampling via the Italian IBD patient organization, “Associazione
Nazionale per le Malattie Infiammatorie Croniche dell'Intestino” (A.M.I.C.I. ETS), which distributed a survey
link to its registered members between May 17 and August 9, 2024, thereby enabling access to a well-defined
patient population. Eligibility criteria included: (i) age 218 years, (ii) sufficient proficiency to understand and
complete the questionnaire, and (iii) provision of informed consent. Individuals who were unable to complete
the online survey independently or lacked internet access were excluded.

The required sample size (N = 1870) was estimated using G*Power 3.1.9.7 software, with an anticipated
small-to-moderate effect size (0.15), power (1-f) of 0.90, and alpha (a) level of 0.05, consistent with Cohen’s
recommendations?, and previous literature highlighting meaningful yet modest associations among study
variables®*. Of the 2,666 individuals who accessed the survey, 412 were excluded for not completing informed
consent procedures, resulting in a final analytic sample of 2,254 participants, corresponding to an 84.5%
completion rate among those who accessed the survey link. To ensure data integrity, all responses underwent
rigorous screening prior to analysis. Incomplete surveys were automatically excluded, and the median completion
time for the final analytic sample was 25 minutes. The dataset was further examined for duplicate IP addresses,
of which none were identified, and for response patterns showing multiple consecutive identical answers, which
were also not detected, to confirm the reliability of the final dataset.

Potential participants received an email outlining the study’s aims and procedures, including a secure link
to an online survey hosted on Qualtrics (Qualtrics XM, Utah, USA). Upon accessing the platform, participants
reviewed an electronic informed consent form detailing study objectives, confidentiality assurances, potential
risks and benefits, and the voluntary nature of participation. Consent was provided electronically by selecting an
“Accept” button; individuals who declined consent were automatically redirected and thanked without further
participation.

Instruments

The study was based on a self-administered online questionnaire of validated psychometric scales and ad hoc
items. The questionnaire included a demographic and disease-related information form, the Inflammatory
Bowel Disease Symptom Inventory—Short Form, the Bristol Stool Chart, the 10-item Perceived Stress Scale, the
Salzburg Stress Eating Scale, and ad hoc items regarding comfort food consumption. Survey instruments were
translated into Italian following standard cross-cultural adaptation procedures, which included forward and
backward translation by bilingual experts, reconciliation by the research team, and pre-testing for semantic and
conceptual equivalence?.

Demographics and disease-related characteristics

Sociodemographic and disease-related data included age, sex, level of education, current employment
status, and household composition. Disease-related variables included IBD type and duration, presence of
comorbidities, surgical history, regular medication use, previous psychological consultations, and engagement
with psychological services.

Inflammatory bowel disease symptom inventory — short form

Disease activity over the past seven days was assessed using the short form of the Inflammatory Bowel Disease
Symptom Inventory (IBDSI-SF), a validated 24-item instrument derived from the original 35-item IBDSI?.
The IBDSI-SF is a patient-reported, clinically validated tool that reliably detects IBD disease activity with
high sensitivity and specificity®®. Items on the IBDSI-SF have variable response options based on symptom
characteristics; most items are scored on a scale ranging from 0 (“none”) to 4 (“severe”), ensuring equal weighting.
Two exceptions are items assessing fistula activity (scored 0-5) and blood in stool (scored 0-2). Total IBDSI-SF
scores range from 0 to 95, with higher scores indicating greater disease severity. Validated cutoff scores defining
active disease are greater than 14 for Crohn’s disease and greater than 13 for ulcerative colitis. The IBDSI-SF
demonstrated good internal consistency (Cronbach’s a = 0.881) in this study.

Bristol stool chart

Participants were asked to report their average stool consistency over the past seven days using the Bristol
Stool Chart (BSC), an ordinal scale developed by Lewis and Heaton (1997) based on observations from 66
volunteers?”. The scale classifies stool types from Type 1 (hardest) to Type 7 (softest), with Types 1-2 indicating
constipation and Types 6-7 suggesting diarrhea. Stool Types 3-5 are typically regarded as “normal” and are
commonly reported among healthy adults. The BSC incorporates both descriptive and pictorial representations
to improve accuracy and usability?®.

10-item perceived stress scale

The Perceived Stress Scale (PSS), originally developed by Cohen et al. (1983), is a widely used self-report
measure that assesses the degree to which situations in oné’s life are perceived as stressful®. The short form
(PSS-10), validated in Italian by Mondo et al. (2021), consists of 10 items—six negatively phrased and four
positively phrased—each rated on a 5-point Likert scale from 0 “never” to 4 “very often”*. Items inquire about
stress-related experiences within a specified time frame; although originally focused on the previous four
weeks, the present study adapted the time frame to the past seven days to align with other measures. While this
modification ensured temporal consistency across instruments, it may affect direct comparability with studies
using the standard 4-week timeframe. After reverse-scoring positively worded items, total scores are summed,
ranging from 0 to 40, with higher scores indicating greater perceived stress. In this study, participants were
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classified into two groups based on perceived stress levels using a validated cut-off score (PSS-10: <21 “low;” 221
“high”)*. The present study yielded high internal consistency (Cronbach’s a=0.901).

Salzburg stress eating scale

Stress-related eating behavior was assessed using the Salzburg Stress Eating Scale (SSES), a validated 10-item
self-report questionnaire that evaluates changes in food intake in response to stress'®. Items (e.g., “When I am
overwhelmed with things I have to do..”, “When I am under pressure..”) are rated on a 5-point scale from 1 (“I
eat much less than usual”) to 5 (“I eat much more than usual”). Higher mean scores reflect increased eating
in response to stress, whereas lower mean scores indicate reduced intake; mean scores around 3 indicate no
significant stress-induced changes in eating behavior. The scale demonstrates high internal reliability, strong
factorial validity with a unidimensional structure invariant across genders, and convergent validity with
emotional eating measures. Its lack of direct association with perceived stress supports its discriminant validity,
confirming that stress-induced eating and perceived stress represent related but distinct constructs'®. The current
study demonstrated high internal consistency, with a Cronbach’s a of 0.941.

Comfort food consumption

Comfort food consumption patterns were assessed using a set of ad hoc items developed specifically for this
study, informed by expert consensus among consortium partners and supported by existing literature on dietary
behaviors in IBD populations®. The content validity of the ad hoc items was assessed through a structured review
process involving three experts in health psychology, clinical nutrition, and gastroenterology, who independently
evaluated the relevance, clarity, and theoretical coherence of the items in relation to the study constructs. Minor
modifications were made based on inter-rater feedback prior to pilot testing with 15 IBD patients. Participants
reported the frequency of their intake of seven food and beverage categories (alcoholic beverages, chocolate,
coffee, fast food, savory snacks, sweet snacks, and sweetened beverages) over the preceding seven days, with
response options ranging from 0 “never” to 5 “2 or more times per day.” The 7-day timeframe was selected
across measures to enhance temporal alignment and reduce recall bias across constructs. They also indicated
whether their consumption of these items had increased compared to their usual intake during the past week,
specifying affected categories. Additionally, participants were asked whether they typically consumed greater
amounts of these foods during periods of heightened stress and rated the importance of consuming specific
foods or beverages as a stress-management strategy on a five-point scale from 1 “not important at all” to 5
“very important” Internal consistency of the seven-item comfort food frequency scale was acceptable, with a
Cronbach’s a of 0.767.

Statistical analysis

Statistical analyses were conducted using IBM" SPSS 29 (IBM Corp., Armonk, USA) and R version 4.5.1.
Descriptive statistics of the sample were computed to assess the composition of the sample. Scales were scored
according to theliterature!®26-28, For the descriptive data, the categorical variables were represented as frequencies
(percentages), and the continuous variables were provided as means (standard deviations). The normality of the
continuous variables (patient-reported disease activity scores, stool consistency, perceived stress scores, stress-
eating scores, and perceived importance of comfort foods) was assessed using the Shapiro-Wilk test, yielding
p-values > 0.05, indicating no significant deviation from normality. Given the large sample size (N = 2254) and
recognizing that parametric tests are robust to minor deviations from normality in large samples®!, parametric
tests were deemed appropriate for subsequent analyses.

Partial correlation analysis was conducted to examine relationships among patient-reported disease activity,
stool consistency, perceived stress, reported stress-eating behaviors, and comfort food consumption, controlling
for age, sex, duration of IBD diagnosis, IBD subtype, and presence of comorbidities. Covariates included in
the partial correlation analysis were selected based on prior literature indicating their potential influence on
disease activity, psychological distress, and dietary behaviors in IBD populations*?~*°. The correlation strength
(r) was interpreted as strong (r > 0.7), moderate (0.3 < r < 0.7), or weak (r < 0.3)%. Group differences in
categorical variables, including increased consumption of comfort food compared to usual in the past seven
days, consumption of comfort food under stress (self-reported habitual behavior under stress), and consumed
food groups, were assessed using chi-square tests. Pairwise comparisons were performed using Z-score tests and
Bonferroni corrections. Differences between continuous variables, namely the perceived importance of comfort
foods when stressed, patient-reported disease activity, stool consistency, and stress-eating scores, were examined
through independent samples t-tests. For analyses comparing differences by IBD type, only participants
diagnosed with Crohn’s disease or ulcerative colitis were included. Cases classified as indeterminate colitis or
with unspecified IBD type (n = 31) were excluded due to their small number and insufficient statistical power
for meaningful subgroup analysis. There was no missing data in the dataset; therefore, no imputation or data
handling procedures were required. Finally, a Latent Class Analysis (LCA) was performed to identify unobserved
subgroups of patients based on three categorical indicators: perceived stress, patient-reported disease activity,
and increased consumption of comfort foods during the past seven days. The analysis was conducted using the
poLCA package (version 1.6.0.1) in R. Models specifying two to five latent classes were estimated via maximum
likelihood with 10 random sets of starting values to ensure convergence to a global optimum. The optimal
number of classes was determined using information criteria, specifically the Bayesian Information Criterion
(BIC) and Akaike Information Criterion (AIC), with lower values indicating better model fit. Model stability
was verified through 50 replications of the best-fitting model. Classification quality was evaluated by calculating
entropy and the misclassification rate. Posterior probabilities were used to assign individuals to their most likely
latent class, and conditional item-response probabilities were interpreted to characterize each class. A p-value <
0.05 was considered statistically significant.
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Ethical considerations

The study was granted ethical approval by the Ethics Committee of the Department of Psychology, Universita
Cattolica del Sacro Cuore, Italy (protocol code: 72-24, date: April 22, 2024), and adhered to the principles
outlined in the Declaration of Helsinki. Permission to use validated survey instruments was obtained directly
from copyright holders via email correspondence. Study procedures were explained digitally, and participants
were explicitly informed of their right to withdraw without consequences. On the initial page of the online
survey, participants were required to provide informed consent, which was necessary to access the main survey.
Participation was voluntary, anonymous, and uncompensated, and all participants provided informed consent.

Results

Demographics and disease-related characteristics

The IBD patient cohort (N = 2254) had a mean age of 49.1 years (SD = 14.22) and an average disease duration
of 17.2 years (SD = 12.16). The sample was predominantly female (59.4%, n = 1339). Educational attainment
was high, with 46.9% (n = 1056) having completed high school and 42.0% (n = 947) holding a university
degree or higher. Most participants were employed (71.6%, n = 1614) and either married or cohabited (70.7%,
n = 1593). Ulcerative colitis was slightly more prevalent (53.5%, n = 1207) than Crohn’s disease (45.1%, n =
1016). Comorbid conditions were reported in 37.0% (n = 834) of cases, and 35.6% (n = 802) had undergone
surgery. A substantial majority (92.2%, n = 2079) were receiving regular pharmacological treatment. Regarding
psychological aspects, 44.5% (n = 1004) had previously consulted a psychologist or psychotherapist, and 14.7%
(n = 332) were currently receiving psychological support.

Patient-reported disease activity, perceived stress, and stress-eating scores

The mean patient-reported disease activity score, was 20.8 (SD = 14.31), indicating moderate disease activity.
Self-reported stool consistency averaged 4.5 (SD = 1.51), suggesting a mild tendency toward diarrhea-like stool
consistency. The PSS-10 yielded a mean score of 17.3 (SD = 7.74), reflecting moderate perceived stress levels.
Mean stress-related eating scores were 2.8 (SD = 0.87) on the SSES, indicating a slight tendency to eat less rather
than more in response to stress.

Consumption of comfort food/beverage groups

Table 1 summarizes participants’ self-reported consumption patterns of various comfort foods and beverages
over the preceding seven days. Coffee was the most frequently consumed item, followed by sweet snacks. Overall,
9.4% (n = 211) of participants reported increased consumption of these items during the last seven days. Among
those who reported an increased intake, sweet snacks, coffee, and chocolate were the most frequently cited.
When under stress, 35.5% reported consuming these food/beverage groups in greater quantity or frequency,
with chocolate, sweet snacks, and savory snacks being the most preferred. The mean perceived importance of
food and beverages for coping with stress was 2.5 (SD = 1.15), with 37.4% considering it “neutral” and 18.8%
rating it as “important” or “very important.”

Correlations among patient-reported disease activity, perceived stress, stress-eating, and
comfort food consumption

Table 2 presents the partial correlation analysis, controlling for age, sex, duration of IBD diagnosis, IBD subtype,
and comorbidity status, among the variables: patient-reported disease activity, perceived stress, stress-eating,
and comfort food consumption in cases of experiencing psychological stress. Disease activity was positively and
moderately associated with stool consistency (r = 0.442, p < 0.001) and perceived stress (r = 0.485, p < 0.001),
and showed only weak or non-significant links to comfort-food variables (r = 0.022-0.076, p < 0.05). Perceived
stress correlated weakly with stool consistency (r = 0.192, p < 0.001), with increased comfort-food intake over
the past week (r = 0.111, p < 0.001). Stress-eating exhibited a moderate positive correlation with comfort-food
consumption under stress (r = 0.403, p < 0.001), as well as weaker, yet still significant correlations with increased
consumption (r = 0.230, p < 0.001) and the perceived importance of comfort foods when stressed (r = 0.173,
p < 0.001). Finally, although disease activity correlated significantly with comfort-food-related variables, these
associations were weak (Table 2).

Latent class analysis of perceived stress, patient-reported disease activity, and comfort-food
consumption

The latent class analysis identified two distinct patient subgroups as the optimal solution, based on the lowest BIC
value (BIC = 6961.65; AIC = 6921.61). The model yielded a stable log-likelihood of -3453.80 across all random
starts and replications, confirming a global maximum. Classification quality indices indicated an acceptable level
of class separation (entropy = 0.72; misclassification rate = 0.16).

The latent classes reflected distinct psychological and behavioral patterns (Table 3). Class 1 comprised 55.6%
of participants and was characterized by low perceived stress, low-to-moderate disease activity, and minimal
comfort food consumption in the past seven days. This group represents a “low stress/low disease activity/low
emotional eating” profile. Class 2, including 44.4% of participants, exhibited higher perceived stress, greater
disease activity, and a higher probability of comfort food consumption. This profile reflects a “high stress/high
disease activity/higher emotional eating” pattern, suggesting a psychosocial vulnerability cluster in which stress
may contribute to maladaptive eating and higher disease burden.
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Items

Mean + SD/n (%)

How often did you consume the following food/beverage groups in the past seven days?

Alcoholic beverages 1.01 £1.27
Chocolate 1.16 £ 1.28
Coffee 3.15+1.95
Fast food 0.31+0.57
Savory snacks 1.22+1.17
Sweet snacks 1.95 + 1.57
Sweetened beverages 0.62 +1.08

Have you consumed more than usual amounts of the following food groups in the past seven days?

No

2043 (90.6)

Yes

211 (9.4)

Comfort foods consumed more than usual amounts in the past seven days'(n = 476)

Alcoholic beverages 71 (14.9)
Chocolate 75 (15.7)
Coffee 80 (16.8)
Fast-food 29 (6.1)
Savory snacks 65 (13.7)
Sweet snacks 94 (19.8)
Sweetened beverages 62 (13.0)
Do you consume these foods more than usual when you feel stressed?

No 1456 (64.6)
Yes 798 (35.4)

Comfort foods consumed more than usual amounts when feeling stressed” (n = 1825)

Alcoholic beverages 154 (8.5)
Chocolate 425 (23.2)
Coftee 220 (12.1)
Fast-food 118 (6.5)
Savory snacks 385 (21.0)
Sweet snacks 400 (22.0)
Sweetened beverages 123 (6.7)

How important is it for you that a food/beverage helps you manage your stress? | 2.54 + 1.15

Not important at all 580 (25.7)
Somewhat important 407 (18.1)
Neutral 842 (37.4)
Important 314 (13.9)
Very important 111 (4.9)

Table 1. Comfort food consumption of IBD patients (n =2254). *Multiple answers.

Patient- Increased consumption | Comfort food | Importance of
reported of comfort food consumption | comfort food
disease | Stool Perceived compared to usual in the | when feeling | when feeling

Variables activity | consistency | stress Stress-eating | past seven days stressed stressed

Patient-reported disease activity (IBDSI-SF) -

Stool consistency (BSC) 0.442" -

Perceived stress (PSS-10) 0.485" | 0.192" -

Stress-eating (SSES) -0.122" | -0.066" 0.012 -

Increase(li consumption of comfort food compared 0.067°" 0011 011" 0.230™ .

to usual in the past seven days

Comfort food consumption when feeling stressed 0.022 -0.012 0.184" 0.403" 0.202** -

Importance of comfort food when feeling stressed | 0.076™ | —0.051" 0.118" 0.173" 0.102** 0.195" -

Table 2. Partial correlations between study variables (n =2254). IBDSI-SE, Inflammatory Bowel Disease
Symptom Inventory Short Form; BSC, Bristol Stool Chart; PSS-10, Perceived Stress Scale; SSES, Salzburg Stress
Eating Scale. "Statistically significant at the p < 0.05 level. "Statistically significant at the p < 0.001 level.
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Class 2 - High stress/High

disease activity/Higher
Class 1 - Low stress/Low disease activity/Low comfort food consumption | comfort food consumption
Variable (n =1,258; 55.6%) (n =996; 44.4%)
. 95.8% “Low” 31.9% “Low”
Perceived stress (PSS-10) 4.2% “High” 68.0% “High”
. . . 55.3% “Low” 10.7% “Low”
Patient-reported disease activity (IBDSI-SF) 44.7% “High" 89.3% “High”
Comfort food consumption 94.6% “Low” 85.7% “Low”
5.4% “High” 14.3% “High”
AIC =6921.61
Fit indices (2-class solution) BIC = 6961.65

Log-likelihood = -3453.80

Classification quality

Entropy = 0.72
Misclassification rate = 0.16

Table 3. Latent class analysis results for perceived stress, patient-reported disease activity, and comfort food
consumption in the past seven days (n = 2254). PSS-10, Perceived Stress Scale; IBDSI-SF, Inflammatory Bowel
Disease Symptom Inventory Short Form.

Differences in receiving psychological support, stress-induced eating behaviors, and patient-

reported disease activity by IBD type

Table 4 compares psychological and behavioral characteristics between individuals with Crohn’s disease and
those with ulcerative colitis. Participants with Crohn’s disease were slightly overrepresented among those who
had previously consulted a psychologist (x* = 11.750, p < 0.001). No significant differences emerged in current
psychotherapy use or stress-related eating behaviors, including comfort food consumption, between participants
with Crohn’s disease and those with ulcerative colitis (p > 0.05). Across specific food categories (e.g., chocolate,
fast food, sweet snacks), consumption patterns when stressed did not significantly differ by IBD type. Similarly,
perceived stress levels, the importance of comfort food under stress, and stress-eating tendencies did not differ
significantly by the type of IBD (p > 0.05). However, participants with Crohn’s disease reported significantly
higher disease activity (t = 4.198, p < 0.001) and softer stool consistency (t = 8.140, p < 0.001).

Differences in receiving psychological support, stress-induced eating behaviors, and patient-

reported disease activity by perceived stress level

Table 5 summarizes the differences in self-reported comfort food consumption, stool consistency, disease
activity, and eating behaviors according to participants’ perceived stress levels. Participants with high perceived
stress levels more frequently reported previous psychological consultations (x? = 81.980) and were more likely to
be currently engaged in psychotherapy or psychological support (x* = 97.882). A significantly greater proportion
of highly stressed participants reported increased comfort food consumption during stress compared to those
with low stress (x = 84.022, p < 0.001). Highly stressed participants were more likely to consume chocolate (x>
= 55.468), fast food (X2 = 14.139), coffee (x* = 27.251), sweetened beverages ()(2 = 14.147), alcoholic beverages
(x? = 10.198), savory snacks (x* = 46.050), and sweet snacks (x> = 44.874) under stress (all p < 0.001). They also
rated comfort foods as significantly more important in coping with stress (t = —4.004; p < 0.001). Additionally,
participants with high stress reported higher disease activity (t = —=21.149, p < 0.001) and softer stool consistency
(t=17.845,p < 0.001) compared to those with low stress. However, no significant difference was found in stress-
eating scores between the two groups (t = —1.347, p = 0.178).

Discussion

The present research offers novel and clinically meaningful insights into the complex interplay between
psychological stress, dietary behaviors, and patient-reported outcomes in individuals with IBD. By focusing on
perceived stress and self-reported symptoms, our study contributes to the growing literature that recognizes the
value of PROMs in capturing the lived experience of chronic illness. This approach highlights that understanding
how patients perceive and cope with stress provides an essential complement to biological indicators of disease
activity, offering a more comprehensive view of how psychological and behavioral factors shape everyday well-
being. Consistent with Hypothesis 1, individuals reporting higher levels of perceived stress also tended to report
greater reliance on energy-dense comfort foods and more severe subjective symptom burden, suggesting that
emotional distress may be intertwined with maladaptive eating patterns and perceived disease worsening.
Rather than implying physiological causation, these associations highlight the experiential dimension of IBD,
emphasizing the importance of integrating subjective perspectives into both clinical care and research.

In line with Hypothesis 2, the observed association between elevated perceived stress, worsened self-reported
disease activity, and softer stool consistency reflects patients’ subjective appraisal of how stress influences their
symptoms. This perception is consistent with biopsychological models, which propose that stress may interact
with gut physiology through mechanisms such as hypothalamic-pituitary—adrenal axis dysregulation, increased
intestinal permeability, and microbial imbalance®”. Previous studies have documented that chronic stress can
precipitate or intensify symptom experiences in IBD and impair recovery processes*®*° Our findings extend this
understanding by showing that stress may also act as a behavioral catalyst, shaping coping responses, particularly
the increased consumption of high-sugar, high-fat, and ultra-processed comfort foods. While evidence from
general gut health research suggests that such foods can negatively affect intestinal barrier function, inflammatory
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IBD type

Crohn’s disease | Ulcerative colitis

(n=1016) (n=1207)
Variables® Mean + SD/n (%) | Mean + SD/n (%) | Test value®® p-value
Previous psychological consultations®
Yes (n = 992) [ 494 (48.6) [ 498 (41.4) [ =11750 [ <0001’
Current engagement in psychotherapy or psychological support®
Yes (n = 328) ‘ 149 (14.7) ‘ 179 (14.8) ‘ ¥ =0.014 ‘ 0.907
Increased consumption of comfort food compared to usual in the past seven days*
Yes (1 = 209) [9795) [11293) (¢ =0047  [0829
Consumed food/beverage groups®
Alcoholic beverages (n = 71) 30 (3.0) 41 (3.4) ¥ =0352 0.553
Chocolate (n = 75) 32(3.1) 43 (3.6) x> =0.289 0.591
Coftee (n = 79) 33(3.2) 46 (3.8) ¥ =0.510 0.475
Fast food (n = 29) 15 (1.5) 14 (1.2) ¥ =0.429 0.512
Savory snacks (n = 65) 33(3.2) 32(2.7) ¥ =0.692 0.405
Sweet snacks (n = 93) 45 (4.4) 48 (4.0) ¥ =0282 0.596
Sweetened beverages (n = 62) 30 (3.0) 32 (2.7) ¥ =0.185 0.667

Comfort food consumption when stressed (self-reported habitual behavior under stress)*

Yes (1 = 790) 367 (36.1) 423 (35.0) ‘ ¥ =0279 ‘ 0.597
Consumed food/beverage groups®

Alcoholic beverages (n = 153) 75 (7.4) 78 (6.5) ¥ =0.728 0.394
Chocolate (n = 422) 188 (18.5) 234 (19.4) 1’ =0.280 0.597
Coffee (n = 215) 107 (10.5) 108 (8.9) ¥=1584 |0.208
Fast food (n =117) 59 (5.8) 58 (4.8) ¥ =1110 0.292
Savory snacks (n = 383) 187 (18.4) 196 (16.2) ¥ =1816 0.178
Sweet snacks (1 = 396) 173 (17.0) 223 (18.5) ¥=079 |0.374
Sweetened beverages (n = 123) 65 (6.4) 58 (4.8) ¥ =2676 0.102
Importance of comfort food when feeling stressed® | 2.50 + 1.15 2.58£1.14 t=-1.708 0.088
Perceived stress®(PSS-10) 17.22 £7.66 17.32£7.84 t=-0.306 0.759
Patient-reported disease activity®(IBDSI-SF) 22.17 £ 14.12 19.61 + 14.44 t=4.198 <0.001"
Stool consistencyh(BSC) 475+ 1.55 4.23 + 1.44 t=8.140 <0.001"
Stress—eatingb(SSES) 2.78 £0.86 2.82+0.88 t=-1.186 0.236

Table 4. Comparison of psychological support, stress-related eating behaviors, and clinical characteristics
between Crohn’s disease and ulcerative colitis patients (n = 2223). "Column totals are reported. *Chi-square
test, bIndependent samples t-test, *Statistically significant. SD, Standard deviation, IBDSI-SE, Inflammatory
Bowel Disease Symptom Inventory Short Form; BSC, Bristol Stool Chart; PSS-10, Perceived Stress Scale; SSES,
Salzburg Stress Eating Scale.

cytokines, and microbial diversity*’, the present results situate these mechanisms within patients’ perceived
experiences rather than objective pathology. Notably, the cross-sectional design precludes causal inference:
heightened stress and stress-related eating may both arise as consequences of perceived symptom burden and
as coping expressions of psychological distress, thereby reinforcing a self-perpetuating cycle between emotion,
behavior, and symptom perception.

Consistent with these individual-level associations, the latent class analysis provided a complementary,
person-centered perspective on how stress-related psychological and behavioral processes coalesce within the
IBD population. Two distinct psychosocial profiles emerged: one marked by low perceived stress, lower disease
activity, and minimal comfort-food consumption, and another characterized by higher stress, more active disease,
and increased use of comfort food as a coping strategy. The latter profile, encompassing nearly half of participants,
mirrors prior evidence suggesting that stress-related emotional dysregulation and maladaptive eating frequently
co-occur in IBD and other chronic illnesses*"*2. Similar stress-reactive subgroups have been reported, where
heightened emotional distress is linked to unhealthy dietary patterns and symptom exacerbation®. These findings
reinforce biopsychological models proposing that stress serves as both a physiological activator and a behavioral
organizer, influencing symptom perception, food choice, and adherence to dietary recommendations. The
identification of a stress-reactive behavioral phenotype within the IBD population provides a useful framework
for developing tailored interventions that integrate psychological and nutritional care, particularly for patients
whose stress coping is mediated through eating behaviors.

The two-class solution demonstrated good overall classification quality (entropy = 0.72), indicating clear
yet not absolute differentiation between subgroups. Comparable entropy levels have been reported in other
psychosocial LCA studies of chronic disease populations, where the interplay of emotion, cognition, and
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Perceived stress (PSS-10)

Low High

(n=1521) (n=733)
Variables® Mean + SD/n (%) | Mean + SD/n (%) | Test value®® p-value
Previous psychological consultations®
Yes (n = 1004) 577 (38.0) 427 (58.3) [ =81980 [ <0001’
Current engagement in psychotherapy or psychological support®
Yes (n = 332) ‘ 146 (9.6) ‘ 186 (25.4) ‘ ¥ =97.882 ‘ <0.001°
Increased consumption of comfort food compared to usual in the past seven days*
Yes (n = 211) [111(73) [ 100 (13.6) [ =23467 | <0001’
Consumed food/beverage groups®
Alcoholic beverages (n = 71) 36 (2.4) 35(4.8) ¥ =9.402 | 0.002°
Chocolate (n = 75) 37 (2.4) 38 (5.2) ¥ =11642 | <0.001"
Coftee (n = 80) 41(2.7) 39 (5.3) ¥ =9.956 0.002"
Fast food (n = 29) 14 (0.9) 15 (2.0) ¥ =4937 |0.026"
Savory snacks (n = 65) 31 (2.0) 34 (4.6) ¥ =11942 | <0.001"
Sweet snacks (1 = 94) 45 (3.0) 49 (6.7) ¥ =17.185 |<0.001"
Sweetened beverages (n = 62) 30 (2.0) 32 (4.4) ¥ =10.591 | <0.001"
Comfort food consumption when stressed (self-reported habitual behavior under stress)*
Yes (1 = 798) 441 (29.0) 357 (48.7) ‘ A =84.022 ‘ <0.001"
Consumed food/beverage groups®
Alcoholic beverages (n = 154) 86 (5.7) 68 (9.3) ¥ =10.198 | <0.001"
Chocolate (n = 425) 222 (14.6) 203 (27.7) X’ =55.468 | <0.001"
Coffee (n = 220) 114 (7.5) 106 (14.5) ¥ =27.251 |<0.001"
Fast food (n = 118) 61 (4.0) 57 (7.8) ¥ =14.139 |<0.001"
Savory snacks (n = 385) 203 (13.3) 182 (24.8) X =46.050 | <0.001
Sweet snacks (n = 400) 213 (14.0) 187 (25.5) ¥ =44.874 | <0.001
Sweetened beverages (n = 123) 64 (4.2) 59 (8.0) ¥ =14.147 | <0.001"
Importance of comfort food when feeling stressed® | 2.47 + 1.14 2.68 £1.17 t =-4.004 <0.001"
Patient-reported disease activity®(IBDSI-SF) 16.77 £ 11.66 29.21 + 15.60 t=-21.149 | <0.001"
Stool consistencyb(BSC) 431 +1.45 4.80 + 1.59 t=-17.845 | <0.001"
Stress-eating®(SSES) 2.78 £0.75 2.83+1.07 t=-1.347 0.178

Table 5. IBD patients grouped by high and low levels of perceived stress (n = 2254). TColumn totals are
reported. *Chi-square test, "Independent samples t-test, "Statistically significant. SD, Standard deviation,
IBDSI-SE, Inflammatory Bowel Disease Symptom Inventory Short Form; BSC, Bristol Stool Chart; PSS-10,
Perceived Stress Scale; SSES, Salzburg Stress Eating Scale.

behavior often produces partially overlapping latent profiles*#*>. This moderate class overlap aligns with
theoretical models of stress and coping?®, which conceptualize stress responses as fluid processes rather than
fixed traits. From this perspective, entropy reflects the natural variability of psychological adaptation in chronic
illness: individuals may shift between adaptive and maladaptive states depending on symptom severity, fatigue,
and environmental stressors. Thus, rather than indicating measurement imprecision, the entropy value observed
here underscores the ecological validity of the identified profiles, capturing the dynamic continuum of stress-
related behavior within everyday disease management. Longitudinal studies using latent transition analysis
could further clarify how patients move between these profiles over time, offering valuable insight into the
temporal plasticity of stress-related eating and disease perception.

Notably, while Crohn’s disease patients reported significantly higher disease activity and softer stool
consistency compared to those with ulcerative colitis, stress levels, stress-eating tendencies, and comfort
food consumption did not differ across disease subtypes. This finding supports the view that emotional and
behavioral dysregulation under stress constitutes a transdiagnostic vulnerability across the IBD spectrum?’, and
suggests that the psychological sequelae of chronic inflammation, such as emotional distress, loss of control, and
maladaptive coping, may manifest similarly regardless of anatomical disease localization or clinical phenotype®.
This convergence aligns with evidence from research indicating shared burdens of psychopathological
comorbidity, mood disorders, impaired quality of life, and altered stress processing among all IBD patients*S.
However, these findings contrast with meta-analytic evidence suggesting that patients with Crohn’s disease
exhibit slightly higher odds of anxiety and depression symptoms compared to those with ulcerative colitis®.
One possible explanation for this discrepancy is that while trait-level affective symptoms may differ slightly
by disease subtype, acute stress-induced behavioral responses (e.g., stress-eating, comfort food use) may be
more uniformly distributed across patients due to shared experiences of unpredictability, symptom burden, and
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stigma. Taken together, these findings underscore the importance of addressing stress-related emotional and
behavioral processes as core therapeutic targets in IBD care, irrespective of disease subtype.

One of the most compelling findings of this study is the mismatch between behavioral indicators and self-
reported measures of stress-eating. Although individuals with high perceived stress reported greater consumption
of comfort foods and rated them as more important for emotional coping, in line with Hypothesis 3, their mean
stress-eating scores did not differ significantly from those of less-stressed participants. This discrepancy may
reflect the limitations of self-report tools in capturing the episodic and context-sensitive nature of stress-related
eating, particularly in IBD, which may function more as a state-driven response to disease flares, fatigue, or
emotional exhaustion than as a stable trait'®. Another plausible explanation may involve the impaired emotional
awareness, which is common in both healthy and chronic disease populations and might limit accurate self-
assessment of affect-driven behaviors®. Individuals may underreport or misinterpret their own stress-eating
tendencies due to difficulties in recognizing or attributing emotions to eating behaviors, especially when such
behaviors are normalized or culturally sanctioned®!. This pattern may also reflect measurement ceiling or floor
effects in the SSES, particularly in a sample where emotional eating is widespread and socially accepted. In such
contexts, group differences may be obscured by uniformly elevated baseline responses, masking subtle variability
better captured through context-sensitive tools, such as ecological momentary assessment!®. Moreover, self-
report instruments often assess stress-eating as a monolithic construct, without distinguishing between food
quantity, type, context, or timing; factors that can influence gut responses and symptom exacerbation in IBD2,

The distinctiveness of the Italian sociocultural context adds an important interpretative dimension to our
findings. Participants reporting high levels of stress also emphasized the heightened importance of comfort
food during such periods, an association that may reflect Italy’s deeply rooted cultural relationship with food.
In the Italian context, eating practices extend beyond nutrition to encompass symbolic, affective, and relational
meanings; food serves as a primary medium for expressing care, belonging, and emotional expression®?. Shared
meals and ritualized food traditions foster social cohesion and emotional exchange®, linking food consumption
with affect regulation at both interpersonal and individual levels. Previous ethnographic and psychological
studies have shown that Italians often associate specific foods with emotional comfort and familial warmth,
suggesting that eating under stress may activate these culturally reinforced affective associations rather than
representing a purely individual coping response®>. This perspective situates comfort eating within a broader
cultural model of emotional expression, rather than treating it solely as maladaptive behavior. Hence, the
Italian context may provide a valuable setting for understanding how cultural meanings of food intersect with
psychological processes in chronic disease management.

The implications of these findings are particularly relevant for behavioral interventions, clinical nutrition,
and multidisciplinary IBD management. According to the recent ECCO Consensus on Dietary Management of
IBD?, current evidence remains insufficient to recommend specific anti-inflammatory or exclusionary diets for
inducing or maintaining remission in IBD. Nevertheless, many patients attempt to modify their diet in hopes
of symptom control, and adherence to restrictive dietary patterns may be further complicated by psychological
stress. This underscores the importance of integrating psychologists and behavioral scientists into IBD care to
address the emotional, cognitive, and motivational factors that influence eating behaviors. Psychological support
in IBD care should extend beyond mood management to encompass the behavioral and emotional dimensions
of food-related coping, which are often underrecognized in standard practice.

The observed association between perceived stress and comfort food consumption warrants a
reconceptualization of the dietitian’s role: not only as a provider of dietary plans, but as a facilitator of behavior
change. Integrating psychoeducational techniques, motivational interviewing, and self-regulation strategies into
dietary counseling may enhance patients’ ability to manage stress without resorting to maladaptive eating™.
These approaches are most effective when implemented collaboratively with mental health professionals, whose
expertise in stress regulation and behavioral adaptation is critical to sustaining dietary adherence and improving
quality of life. Cognitive behavioral therapy and mindfulness-based interventions have shown particular promise
in this context>0, Gastroenterologists, often the first point of contact in IBD care, are well-positioned to
identify psychological distress and maladaptive eating patterns. Their active role in recognizing and addressing
these issues can facilitate timely multidisciplinary referrals and foster holistic care. From a systems perspective,
recognizing stress-eating and emotional dysregulation as cross-cutting therapeutic targets may streamline
psychosocial assessment and intervention, although implementation may be constrained by time and resource
limitations in routine practice. Overall, these findings underscore the importance of embedding mental health
professionals as integral members of the IBD care team. Future research should investigate whether specific
profiles of stress vulnerability or emotion-driven eating help identify patients who may benefit most from
integrated psychological and behavioral support.

What sets this study apart is its integrative lens, which bridges psychological, nutritional, and clinical
dimensions to uncover the behavioral mechanisms underlying disease progression. While the individual roles
of diet and psychological distress in IBD are well-documented”'8, the interaction between these domains
remains underexplored. By demonstrating that comfort food consumption is more frequent during stress
and that this behavior is modestly associated with greater self-reported disease activity, our findings suggest a
potential behavioral pathway linking stress-related eating patterns with symptom perception rather than direct
disease outcomes. Furthermore, the large sample size, recruitment through a national patient organization,
the use of validated psychometric instruments, and the incorporation of carefully developed and pilot-tested
dietary behavior items strengthen both the internal consistency and ecological validity of the findings. Beyond
its empirical findings, the study can be situated within the broader framework of patient engagement, which
conceptualizes patients as active participants in managing their health rather than passive recipients of care.
By emphasizing subjective perceptions and self-reported outcomes, this work operationalizes a key principle of
the patient engagement paradigm: integrating the patient’s voice and lived experience into the understanding
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of disease mechanisms and management strategies. Through the use of PROMs, the study highlights that
patients’ experiential knowledge provides valuable insights into the psychological and behavioral processes
that accompany IBD. Strengthening engagement-oriented approaches in clinical practice may foster greater
emotional awareness, self-regulation, and adherence, ultimately enhancing patients’ capacity to manage stress
and make health-promoting choices in daily life.

Several limitations should be acknowledged when interpreting these findings. The cross-sectional design
precludes causal inference regarding the directionality of associations among perceived stress, comfort food
consumption, and disease activity; longitudinal or experimental studies are needed to clarify these temporal
relationships. All variables were self-reported, introducing potential recall and social desirability biases,
particularly relevant for stress and dietary behaviors. Although validated instruments and pilot-tested ad hoc
items were used, the assessment of comfort food consumption did not include portion size, caloric content, or
contextual factors such as meal timing or social setting. Future studies incorporating ecological momentary
assessment, 24-hour dietary recalls, or food diaries could enhance precision and ecological validity. The sample,
though large and geographically diverse, was recruited through a patient association, which may have led to
selection bias favoring more health-engaged individuals, thereby limiting generalizability. Confounding factors
such as medication use, sleep quality, physical activity, and socioeconomic status were not assessed, constraining
the ability to isolate the observed associations. Further, the PSS-10 was adapted to assess perceived stress over
the preceding seven days to align with other measures, which may reduce comparability with studies using the
standard four-week timeframe.

Disease-related variables also carry essential limitations. Stool consistency, measured via the Bristol Stool
Chart, may have been influenced by prior surgical interventions (e.g., ileocecal resection, J-pouch formation)
that were not systematically documented. Although surgical history was collected, it was recorded only as a
binary variable, without details regarding disease subtype, surgery type, or timing. As these factors may
differentially affect both clinical symptoms and stool consistency, we did not conduct subgroup analyses, as
such comparisons would not yield clinically interpretable results. Furthermore, the lack of objective biomarkers
of inflammation (e.g., C-reactive protein, fecal calprotectin) and the absence of clinical remission data limit
the interpretation of gastrointestinal symptoms, which could reflect either inflammatory activity or stress-
related functional responses. Likewise, the absence of a non-IBD control group prevents comparison with
stress-induced gastrointestinal symptoms in the general population. Given that stress can elicit gastrointestinal
disturbances such as loose stools and abdominal discomfort even in individuals without IBD, the observed
associations should be interpreted with caution and understood as correlational rather than indicative of active
inflammation.

Finally, the study did not include a baseline assessment of habitual dietary patterns, restricting the ability
to distinguish momentary stress-related eating from long-term dietary behaviors that more strongly influence
disease activity. The cultural specificity of the Italian sample also presents both a strength and a limitation:
while offering a unique context to explore the emotional and symbolic meanings of food, it constrains the
generalizability of findings to other sociocultural settings. Future cross-cultural and longitudinal studies
incorporating biological, behavioral, and contextual measures are warranted to elucidate the complex interplay
between psychological stress, eating behavior, and IBD activity.

Conclusion

In conclusion, this study contributes to a more comprehensive understanding of how psychological stress and
dietary behaviors may relate to clinical outcomes in individuals with IBD. The findings suggest that higher levels
of perceived stress are associated with greater consumption of comfort foods and increased symptom burden,
including higher disease activity and softer stool consistency. While the associations observed were modest, they
point to the relevance of considering both emotional and behavioral factors in the context of chronic disease
management. These insights highlight the importance of holistic care approaches that help patients navigate
the emotional and dietary challenges of living with IBD. Further research employing longitudinal designs
and including culturally diverse populations may help disentangle the temporal relationships between stress,
dietary behaviors, and symptom patterns to inform the development of context-sensitive support strategies for
individuals with IBD.
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