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Abstract

Background/Aim: [rritable bowel syndrome (IBS) is a heterogeneous
functional gastrointestinal (Gl) disorder frequently associated with psycho-
logical symptoms. Phenotypic characterisation of patients may improve
understanding of the relationship between gastrointestinal and psycholog-
ical dimensions. The aim of this pilot study was to describe gastrointestinal
and psychological phenotypic features in IBS patients and to examine their
interrelationships.

Methods: The study included 20 IBS patients (8 IBS-D, 7 IBS-M, 5 IBS-C)
and 9 healthy controls. Gastrointestinal symptoms were assessed using
the GSRS and VSI questionnaires, while psychological status was evalu-
ated with the PHQ-15 and HADS. Groups were compared using indepen-
dent samples t-tests and correlations within the IBS group were analysed
using Spearman’s correlation. Statistical analysis was performed using
SPSS.

Results: IBS patients demonstrated significantly more severe Gl symptoms
and higher somatic symptom perception compared to controls (p < 0.01).
Within the IBS group, strong correlations were observed between VSI and
PHQ-15 (p = 0.740, p < 0.001) and between GSRS and PHQ-15 (p = 0.605,
p = 0.001). Associations between HADS and Gl symptoms were weaker; the
correlation with GSRS was not statistically significant (p = 0.333, p = 0.078),
while the correlation with VSI reached statistical significance (p = 0.484,
p = 0.008).

Conclusion: Gastrointestinal symptoms in IBS patients are strongly as-
sociated with somatic symptom perception, whereas associations with
general anxiety and depression are weaker. These findings support the
heterogeneity of the IBS phenotype and highlight the importance of indi-
vidualised assessment of gastrointestinal and psychological dimensions in
clinical practice.
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Introduction

Irritable bowel syndrome (IBS) is a chronic func-  plain the symptoms.! Diagnosis is established ac-

tional gastrointestinal (GI) disorder character-

cording to the Rome IV criteria, which define IBS

ised by abdominal pain associated with changes  asa disorder of the gut-brain axis, visceral hyper-

in stool frequency and consistency, without struc-

sensitivity and altered central pain processing in

tural or biochemical abnormalities that could ex-  its pathophysiology." 2 IBS phenotypes are clas-
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sified into clinical subtypes: diarrhoea-predom-
inant (IBS-D), constipation-predominant (IBS-C)
and mixed type (IBS-M), primarily defined based
on stool consistency according to the Bristol
Stool Form Scale.®* Beyond differences in defe-
cation patterns, studies have shown that these
subtypes also differ in faecal microbiome compo-
sition and diversity, further supporting the bio-
logical heterogeneity of IBS.* Recent reviews indi-
cate that microbiota disturbances can modulate
gut function and the gut-brain axis, contributing
to IBS symptoms.® Psychological factors play an
important role in the manifestation and percep-
tion of symptoms. Numerous contemporary stud-
ies show a high prevalence of anxiety, depression
and somatisation among I[BS patients, further
supporting the concept of dysregulated inter-
actions within the biopsychosocial model of the
disease. 7 Moreover, stressful life events and
chronic psychological stress have been shown to
exacerbate GI symptoms via modulation of the
gut-brain axis, including the role of microbiota
and neuroimmune interactions.®8?

Modern models of IBS consider it a multidimen-
sional disorder in which GI symptoms interact
with central pain processing mechanisms and
emotional regulation,”® as well as with complex
communication between the central and enter-
ic nervous systems, the immune system and the
gut microbiota.'> 11 IBS symptoms significant-
ly impact work capacity, daily activities, social
functioning and quality of life and contribute to
increased healthcare utilisation.’®*? The clinical
heterogeneity of IBS has led to the emergence of
endophenotypes, allowing a more precise under-
standing of variability in clinical presentation.
Among the identified endophenotypes are cen-
tral hypervigilance, psychosocial factors, genetic
predisposition and mechanisms localised in the
GI tract.’ In this context, a multidimensional as-
sessment of IBS requires the use of validated in-
struments that allow quantification of GI symp-
toms, visceral sensitivity, somatic perception
and emotional distress. Integrating these mea-
surement tools enables more precise phenotypic
characterisation of IBS patients and a better un-
derstanding of the relationships between somatic
and psychological determinants of the disease.!*

The aim of this study was to perform a pheno-
typic characterisation of IBS patients by as-
sessing Gl symptoms, visceral sensitivity and
psychological dimensions and to examine their
interrelationships.
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Methods

Participants

This pilot study included a total of 29 partici-
pants: 20 patients diagnosed with IBS according
to the Rome IV criteria and 9 healthy controls
without gastrointestinal complaints or symp-
toms overlapping with IBS. Healthy controls were
recruited among individuals attending a gastro-
enterology clinic for routine examination due to
a positive family history of colorectal cancer. All
controls were free of gastrointestinal symptoms
and had no history of IBS or other functional or
organic gastrointestinal disorders. All partici-
pants voluntarily enrolled in the study and pro-
vided written informed consent in accordance
with the Declaration of Helsinki. Demographic
and clinical data were collected using a Case Re-
port Form (CRF), including age, sex, education
level, occupation and personal and family medi-
cal history.

Assessment of gastrointestinal and
psychological characteristics

Gastrointestinal and psychological parameters
were assessed using four questionnaires: the
Gastrointestinal Symptom Rating Scale (GSRS)
for evaluation of the severity of GI symptoms
(abdominal pain, reflux, diarrhoea, constipation,
bloating);!® the Visceral Sensitivity Index (VSI) for
assessment of visceral sensitivity and GI-specific
anxiety;'® the Patient Health Questionnaire-15
(PHQ-15) for evaluation of somatic symptoms!’
and the Hospital Anxiety and Depression Scale
(HADS) for assessment of anxiety and depression
levels.’®

In this study, harmonised versions recommended
within the Cooperation in Science and Technolo-
gy (COST) Action BM1106 GENIEUR framework
were used, with scoring performed according to
the protocol for research in the IBS population.’
This approach enables standardised and compa-
rable assessment of GI and psychological dimen-
sions of IBS within European research networks.

For each questionnaire, a total score was calcu-
lated by summing the responses to individual
items. A detailed overview of the questionnaire
structure and scoring methodology is presented
in Table 1.
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Table 1: Questionnaires, dimensions and scoring methodology

: . Number . . Scoring .
Questionnaire of ltems Dimensions e Interpretation
Abdominal pain, reflux, diarrhoea, ~ Each item scored  Higher scores — greater intensity
GSRS 15 constipation, bloating 0-6 of GI symptoms
Fear of symptoms, anxiety related ~ Each item scored  Higher scores — greater visceral
val 15t Gl function 0-6 sensitivity
PHQ-15 15 Somatic symptoms Each item scored  Higher scores — greater level of
) (head, stomach, muscles...) 0-3 somatisation
HADS 14 Anxiety and depression Each item scored H|gr_1er scores — higher levels of
0-4 anxiety/depression

Note: GSRS = Gastrointestinal Symptom Rating Scale; VSI = Visceral Sensitivity Index; PHQ-15 = Patient Health Questionnaire-15;
HADS = Hospital Anxiety and Depression Scale; Gl = gastrointestinal;

Statistical analysis

Data were analysed using SPSS version 18 (IBM
Corp, Chicago, IL, USA). Descriptive statistics in-
cluded means and standard deviations (SD) for
continuous variables and absolute and relative
frequencies for categorical variables. The nor-
mality of continuous data distribution was as-
sessed using the Shapiro-Wilk test.

Differences between patients and controls were
evaluated using the independent samples t-test,
with Levene’s test applied to assess homogeneity of
variances. For each questionnaire variable, the total

Results

Demographic characteristics and IBS
subtypes

The patient group (n = 20) consisted of 11 men and
9 women, while the control group (n = 9) included
7 men and 2 women. The mean age of patients was
46.5 years, compared to 48.7 years in controls. The
youngest patient was 25 years old and the oldest
was 83 years old. No statistically significant dif-
ference in age was observed between the groups.
Within the patient group, the most prevalent sub-
type was IBS-D (n = 8), followed by IBS-M (n = 7)

score, mean + SD and Cohen’s d were reported to es-
timate effect size.

Within the patient group, associations between
Gl and psychological variables were analysed us-
ing Spearman’s rank correlation coefficient (p)
due to the small sample size and deviations from
normal distribution observed in some variables.
Statistical significance was set at p < 0.05. Due
to the limited number of participants, subgroup
analyses according to IBS subtype were not per-
formed.

and IBS-C (n = 5). No participants were classified
as having IBS-un-subtyped.

Comparative analysis of gastrointestinal
and psychological symptoms

Patients exhibited significantly higher GI symp-
toms, visceral anxiety and somatic perception com-
pared to controls (Table 2). The total HADS score
was also significantly higher in patients (p = 0.030),
with a moderate effect size (Cohen’s d = 0.74).

Table 2: Comparison of patients with irritable bowel syndrome (IBS) and controls

Patients Controls

Questionnaire (mean  SD) (mean + SD) p Cohen's d
GSRS 31.35+ 8.68 16.67 +3.43 < 0.001 1.97
VSI 52.90 + 15.36 2350+779  <0.001 217
PHQ-15 3.23+1.42 1.44 +1.42 < 0.001 1.25
HADS 34.95 +2.46 33.33+£1.32 0.030 0.74

Note: Cohen’s d indicates effect size; higher questionnaire scores reflect greater symptom
severity; GSRS = Gastrointestinal Symptom Rating Scale; VSI = Visceral Sensitivity Index;
PHQ-15 = Patient Health Questionnaire-15; HADS = Hospital Anxiety and Depression Scale;



610

Table 3: Spearman correlations between questionnaires in the
irritable bowel syndrome (IBS) group

GSRS VSI PHQ-15 HADS
GSRS - p=0.737"* p=0.605"* p=0.333
VSI - p=0.740" p=0.484**
PHQ-15 - p=0.284
HADS -

Note: Spearman’s rank correlation coefficient (p) is shown. **p < 0.01;
GSRS = Gastrointestinal Symptom Rating Scale; VSI = Visceral Sensitivity
Index; PHQ-15 = Patient Health Questionnaire-15; HADS = Hospital Anxiety
and Depression Scale;

Correlations within the IBS group

Within the patient group, Spearman correlations
between GI and psychological questionnaires
are shown in Table 3. Strong and statistically
significant correlations were observed between
VSI and PHQ-15 (p = 0.740, p < 0.001) and GSRS
and PHQ-15 (p = 0.605, p = 0.001). Correlations
of HADS scores with gastrointestinal symptoms
were weak to moderate (GSRS-HADS p = 0.333,
p =0.078; VSI-HADS p = 0.484, p = 0.008). While
the VSI-HADS correlation was statistically sig-
nificant, its magnitude was moderate.

Discussion

In this pilot study, IBS patients exhibited higher GI
symptom burden, increased visceral sensitivity
and elevated somatic symptom perception com-
pared to heathy controls. The most pronounced
differences were observed in the domains of vis-
ceral hypersensitivity and somatic symptoms,
while general emotional distress, as measured by
HADS, showed a more modest increase.

Although correlations were observed between GI
symptoms and psychological measures, correla-
tions with general anxiety and depression were
weaker and not consistently significant. These
findings suggest that somatic amplification and
visceral hypersensitivity may represent more
prominent components of the IBS phenotype than
general psychological distress alone. Presented
results are in line with the biopsychosocial mod-
el of IBS and the concept of disrupted brain-gut
interactions, emphasising the role of central pain
processing and somatic perception in the subjec-
tive experience of symptoms.»”’

The elevated VSIand GSRS scores in presented pa-
tient group are in line with the previous findings,
which identify visceral hypersensitivity as a key
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pathophysiological mechanism in IBS.”2° Both ex-
perimental and clinical studies have demonstrat-
ed a reduced pain threshold to visceral stimuli in
IBS patients, supporting the concept of altered
peripheral and central sensitivity.” Furthermore,
contemporary reviews emphasise visceral hy-
persensitivity as an important neurophysiologi-
cal feature of the disorder.*2!

The observed associations between visceral
sensitivity and somatic symptoms in presented
study supports the concept of somatic amplifi-
cation, characterised by increased awareness
and interpretation of bodily sensations. Previous
studies have shown that IBS patients may report-
ed elevated somatic symptoms scores even in
the absence of clinically significant anxiety and
depression.® These findings suggest that mea-
sures of somatisation, such as PHQ-15, may more
specifically reflect IBS-related psychological fea-
tures compared to general measures of emotion-
al distress.® %2

Although HADS scores were significantly higher
in IBS patients, the effect size was moderate and
correlations with GI symptoms were weaker com-
pared to those observed with somatic measures.
This may indicate that emotional distress plays
modulatory rather than primary role, potentially
influencing symptom perception and severity in
predisposed individuals.??

The clinical relevance of IBS is reflected in its
substantial impact on quality of life and health-
care utilisation.® 1! Although quality of life as-
sessment was not a primary aim of this study, the
high GSRS and VSI scores indicate a substantial
subjective symptom burden among patients.

These findings support the importance of a multi-
dimensional and individualised approach to IBS,
integrating gastrointestinal, somatic and psycho-
logical dimensions. Identifying increased visceral
sensitivity and somatic symptom perception may
contribute to more targeted diagnostic and thera-
peutic strategies in line with the biopsychosocial
model of the disorder.”7 A recent meta-analysis
documented consistent alterations in microbiota
composition in IBS patients compared to healthy
controls, suggesting that dysbiosis may represent
an additional component of the disorder’s patho-
physiological spectrum.? Furthermore, emerg-
ing evidence indicates that personalising thera-
peutic strategies by integrating gastrointestinal
symptoms, somatic complaints and psychological
factors may improve treatment outcomes across
different IBS phenotypes.?*
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However, several limitations should be consid-
ered. The small sample size and pilot design limit
the generalisability of the findings. The control
group was recruited from individuals undergo-
ing clinical evaluation due to a positive family
history of colorectal cancer, which may introduce
selection bias and limit generalisability. Controls
were not formally matched to patients by age and
sex, which may represent a potential source of
bias. Furthermore, the cross-sectional nature of
the study precludes conclusions about causality
between gastrointestinal and psychological vari-
ables. Subgroup analyses according to IBS sub-
type were not performed due to limited statis-
tical power, which may have obscured potential
phenotype-specific differences.

Future studies with larger, well-characterised co-
horts are needed to further clarify the relationships
between gastrointestinal symptoms, somatic per-
ception and psychological factors and to validate
these findings in different clinical contexts.?

Conclusion

( 7
IBS patients exhibited increased gastrointes-
tinal symptom burden and elevated somatic
symptom perception, with visceral hypersen-
sitivity emerging as an important feature of
the patient phenotype. The observed associa-
tions suggest a stronger link between gastro-
intestinal symptoms and somatic amplifica-
tion that with general anxiety and depression
measures. These findings support the biopsy-
chosocial model of the irritable bowel syn-
drome and highlight the relevance of multidi-
mensional patient assessment in the clinical
practice. However, given the small sample size
and pilot design of the study, the results should
be interpreted with caution and require con-
firmation in larger, well-powered cohorts.
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