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Psychometric associations of gastrointestinal 
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Abstract
Aim: Increased prevalence and severity of gastrointestinal symptoms have been observed in schizophrenia, 
post-traumatic stress disorder, depression, and anxiety disorders. This study aimed to investigate associa-
tions between depressive, anxiety-related, and trauma-related psychometric characteristics and gastrointes-
tinal discomfort in schizophrenia.

Material and methods: Thirty-six patients with schizophrenia (SCZ) in a stable phase of the illness and 35 
healthy controls (CON), aged 18–40 years, completed the following self-report questionnaires: the Gastroin-
testinal Symptom Rating Scale (GSRS), Beck Depression Inventory-II (BDI-II), State-Trait Anxiety Inventory 
(STAI), International Trauma Questionnaire (ITQ), and Traumatic Experiences Checklist (TEC). SCZ partici-
pants additionally completed the Coping Inventory for Stressful Situations (CISS) and Childhood Trauma Ques-
tionnaire (CTQ). The Calgary Depression Scale for Schizophrenia (CDSS) was administered by a psychiatrist.

Results: SCZ and CON did not differ in any GSRS subscale scores. The groups showed different patterns of 
correlations between the GSRS and other questionnaires. In SCZ, the GSRS total score correlated positively 
with STAI trait anxiety (r = 0.55; FDR-adjusted p < 0.05), ITQ Negative Self-Concept (r = 0.61; FDR-adjusted 
p < 0.05), BDI-II (r = 0.48; p < 0.01), and ITQ Re-experiencing Trauma (r = 0.47; p < 0.01). In SCZ, GSRS In-
digestion correlated significantly with multiple ITQ parameters. In CON, the GSRS Abdominal Pain, Diarrhea, 
and Reflux subscales correlated positively with STAI state anxiety and the STAI total score. In SCZ, the CISS 
Task-Oriented Style correlated negatively with GSRS Abdominal Pain (r = −0.51; p < 0.01), while the Emotion-
Oriented Style showed trends toward positive correlations with gastrointestinal discomfort.

Discussion: This study may help inform the screening of individuals with schizophrenia who experience gas-
trointestinal discomfort. The conclusions are limited by the cross-sectional design, small sample size, and po-
tential influence of pharmacotherapy.

Conclusions: Patients with schizophrenia and healthy participants reported comparable levels of gastrointes-
tinal discomfort. In schizophrenia, significant associations were 
observed between gastrointestinal discomfort and depressive, 
anxiety-related, and trauma-related symptoms. Further research 
on associations between gastrointestinal discomfort and psycho-
metric factors in schizophrenia is warranted.
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INTRODUCTION

Schizophrenia is a severe, chronic psychiatric 
disorder characterised by cognitive impairment, 
hallucinations, and delusions. The link between 
gastrointestinal (GI) complaints and mental dis-
orders has been noted since Galen (2nd centu-
ry CE) [1]. Contemporary research indicates fre-
quent comorbidity between schizophrenia and 
GI-related conditions or symptoms (e.g., meta-
bolic syndrome, liver disease, IBS, coeliac dis-
ease, and isolated GI symptoms) [2–4]. Koizumi 
et al. found constipation in 36% of patients with 
schizophrenia, more than half of whom were 
unaware that they met the clinical criteria [5]. 
Virtanen et al. reported constipation in 30% and 
dyspepsia in 23% of patients and linked consti-
pation to clozapine use [6].

Schizophrenia-related brain pathology may 
influence the perception of GI symptoms, con-
sistent with reports of altered pain perception in 
this population [7,8]. GI symptoms are also as-
sociated with trauma and PTSD; among people 
with PTSD, the risk of developing any GI dis-
order reaches 25% [9]. Studies of PTSD preva-
lence in schizophrenia have yielded heterogene-
ous estimates (0–57%), with a pooled meta-ana-
lytic prevalence of 10.6% [10,11]. The severity of 
depressive and anxiety symptoms in schizophre-
nia varies according to illness stage and overall 
severity [12–14]. In the general population, anx-
iety and depressive symptoms are more com-
mon among individuals reporting abdominal 
pain when organic GI disease has been excluded 
by colonoscopy and laboratory tests [15]. These 
findings are particularly important given the rel-
atively high prevalence of functional gastrointes-
tinal disorders across countries. Sperber et al. re-
ported findings from an internet-based self-re-
port study involving more than 73,000 partici-
pants from over 24 countries, more than 40% of 
whom met the criteria for at least one function-
al gastrointestinal disorder [16].

Given the reported associations of gastrointes-
tinal disorders and symptoms with schizophre-
nia, post-traumatic stress, depression, and anxie-
ty, investigating the relationship between GI dis-
comfort and psychometric characteristics may 
reveal patterns specific to people with schizo-
phrenia. Moreover, numerous studies have sug-
gested altered pain perception in schizophrenia, 

which may affect both the perception of gastro-
intestinal symptoms and their psychological cor-
relates. To the authors’ knowledge, no previous 
study has simultaneously examined gastroin-
testinal discomfort in relation to anxiety-relat-
ed, depressive, and trauma-related characteris-
tics in patients with schizophrenia. This study 
therefore aimed to compare gastrointestinal dis-
comfort between people with schizophrenia and 
healthy controls and to examine its associations 
with psychometric measures of anxiety, depres-
sion, childhood trauma, and complex PTSD in 
schizophrenia.

METHODS

The study included 36 patients with schizo-
phrenia (SCZ) and 35 healthy controls (CON), 
recruited at the Clinical Department of Adult, 
Child, and Adolescent Psychiatry, Universi-
ty Hospital in Krakow, Poland. SCZ partici-
pants were clinically stable and were indepen-
dently diagnosed by two psychiatrists accord-
ing to ICD-10 (F20.0–F20.3) and DSM-5 criteria 
[17]. Participants were aged 18–40 years. Con-
trols were recruited through advertisements on 
the hospital’s social media channels and through 
direct outreach. All participants were screened 
according to predefined criteria. Exclusion cri-
teria included any GI or autoimmune disorder, 
acute infection, a history of microbiota trans-
plantation, recent antibiotic use, or psychoac-
tive substance misuse within the preceding three 
months.

Patients with schizophrenia received guide-
line-concordant pharmacotherapy at optimal 
doses, consistent with American Psychiatric As-
sociation recommendations and the current lit-
erature. The complete pharmacotherapy regi-
men in the SCZ group is presented in Figure 1. 
Controls were carefully assessed to exclude any 
current psychiatric diagnosis or previous psy-
chological treatment; individuals receiving psy-
chiatric medication or with an active psychiatric 
diagnosis were excluded from the analyses. As-
sociations between positive and negative symp-
tom severity and GSRS scores were not signifi-
cant and were addressed in a separate article fo-
cusing on the biological correlates of GI symp-
toms in schizophrenia.
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All participants completed the validated Pol-
ish version of the Gastrointestinal Symptom Rat-
ing Scale (GSRS) [18,19], rated on a 7-point Lik-
ert scale (1 = no discomfort; 7 = very severe dis-
comfort), with items grouped into the Reflux, 
Abdominal Pain, Indigestion, Diarrhea, and 
Constipation subscales according to the authors’ 
recommendations. Depressive symptoms were 
assessed using the Beck Depression Invento-
ry-II (BDI-II) [20], anxiety symptoms using the 
State-Trait Anxiety Inventory (STAI) [21], and 
trauma-related symptoms using the Internation-
al Trauma Questionnaire (ITQ) [22] and Trau-
matic Experiences Checklist (TEC) [23]. In ad-
dition, participants in the SCZ group complet-
ed the Coping Inventory for Stressful Situations 
(CISS) and Childhood Trauma Questionnaire 
(CTQ) [24,25]. The Calgary Depression Scale for 
Schizophrenia (CDSS) was administered during 
the clinical evaluation by a specialist psychiatrist 
trained in its use [26]. Associations with biologi-
cal parameters and specific schizophrenia symp-
toms are described in separate articles [27,28].

Incomplete self-reports and self-reports show-
ing an obvious response pattern (e.g., the same 
response selected for every item in a question-
naire) were excluded from the analysis, result-
ing in variation in the number of observations 
across questionnaires. Statistical analyses were 
performed in R using the tidyverse, psych, and 
GGally packages [29–32]. Given the non-normal 
distributions and presence of outliers, non-par-
ametric methods (Wilcoxon tests and Spearman 
correlations) were used.

The maximum dosages of pharmacotherapeu-
tic agents were assessed according to the manu-
facturers’ recommendations and The Black Book 
of Psychotropic Dosing and Monitoring [33].

RESULTS

Demographic data are presented in Table 1. 
The median age was 31 years in the SCZ group 
(Q25 = 25; Q75 = 36) and 34 years in the CON 
group (Q25 = 25; Q75 = 37). Fisher’s exact test 

Figure 1. Pharmacotherapy of the SCZ group.
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showed significant differences between the 
groups in sex, education, and employment sta-
tus.

The results of the intergroup comparisons are 
presented in Table 2. The groups differed signif-
icantly in BDI-II, STAI state anxiety, STAI trait 

anxiety, ITQ total score, ITQ Negative Self-Con-
cept, ITQ Disturbance in Relationships, and ITQ 
Disturbance in Self-Organisation scores.

The results of false discovery rate (FDR)-cor-
rected Spearman rank correlation analyses ad-
justed for sex are presented in Figures 2 and 3.

Table 1. Demographic characteristics of the CON and SCZ groups, with p-values from Fisher’s exact test.

Variable Category n-CON %-CON n-SCZ %-SCZ p
Sex female 21 60.0 12 33.3

0.033male 14 40.0 24 66.7
Education primary 0 0.0 1 2.8

0.001vocational 2 5.7 5 13.9
secondary 7 20.0 20 55.6
bachelor 3 8.6 3 8.3
master 22 62.9 7 19.4
no data 1 2.9 0 0.0

Residence town/city 28 80.0 23 63.9
0.109village 6 17.1 13 36.1

no data 1 2.9 0 0.0
Professional activity not employed 0 0.0 9 25.0

0.003self-employed 5 14.3 0 0.0
full-time job 13 37.1 11 30.6
part-time job 3 8.6 3 8.3

protected employment 1 2.9 1 2.8
odd jobs 4 11.4 3 8.3

voluntary job 0 0.0 2 5.6
unemployed 2 5.7 7 19.4

no data 7 20.0 0 0.0

Table 2. Intergroup comparisons

Variable Group n Mean SD Median Q0.25 Q0.75 t p (t) W p (W)
BDI CON 35 7.9 6.7 6.0 2.0 12.5 -3.58 0.001 384 0.005

SCZ 36 17.2 14.1 13.0 5.0 26.8
STAI-total CON 34 75.9 17.1 76.5 66.5 83.8 -3.84 <0.001 316 0.001

SCZ 36 94.7 23.6 94.0 81.2 109.2
STAI-state CON 34 36.7 8.3 35.0 31.0 42.5 -3.97 <0.001 307 <0.001

SCZ 36 46.4 11.9 47.0 38.8 53.2
STAI-trait CON 34 39.2 10.5 40.0 34.2 44.0 -3.12 0.003 334 0.001

SCZ 36 48.3 13.7 49.0 40.0 56.0
ITQ-Reexp. Trauma CON 30 2.6 1.8 2.5 1.0 4.0 -0.19 0.851 521 0.963

SCZ 35 2.7 2.1 3.0 1.0 4.0
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Variable Group n Mean SD Median Q0.25 Q0.75 t p (t) W p (W)
ITQ-Avoidance CON 30 3.1 1.8 3.0 2.0 4.0 -0.61 0.545 497 0.714

SCZ 35 3.4 2.5 3.0 2.0 5.5
ITQ-Threat CON 30 3.5 2.4 3.5 2.0 5.0 -0.78 0.440 470 0.472

SCZ 35 4.0 2.5 4.0 2.0 6.5
ITQ-Affective Disregulation CON 30 3.3 1.6 3.5 2.0 4.8 -1.69 0.097 410 0.128

SCZ 35 4.1 2.1 4.0 2.0 5.5
ITQ-Negative 
Self-Concept

CON 30 2.0 1.6 2.0 1.0 3.0 -2.86 0.006 372 0.041
SCZ 35 3.6 3.0 2.0 2.0 6.5

ITQ-Disturbance  
in Relationships

CON 30 2.5 2.1 2.0 0.2 4.0 -2.60 0.012 348 0.019
SCZ 35 4.0 2.5 4.0 2.0 6.0

ITQ-PTSDFI CON 30 4.2 4.0 3.5 0.0 6.0 -1.81 0.075 384 0.061
SCZ 35 5.9 3.6 6.0 3.0 8.5

ITQ-DSOFI CON 30 4.0 2.7 3.0 2.0 5.8 -2.06 0.043 398 0.095
SCZ 35 5.6 3.8 5.0 2.5 9.0

ITQ-PTSD CON 30 9.2 4.4 9.5 6.0 12.0 -0.66 0.515 492 0.668
SCZ 35 10.1 6.4 10.0 5.5 14.5

ITQ-DSO CON 30 7.8 4.1 6.5 4.2 10.8 -2.80 0.007 367 0.038
SCZ 35 11.7 7.1 10.0 7.0 19.0

ITQ-total CON 30 25.2 9.6 22.5 19.0 34.0 -2.35 0.022 367 0.038
SCZ 35 33.4 17.8 31.0 23.0 44.0

TEC CON 35 13.2 11.5 11.0 5.0 16.0 -2.42 0.019 366 0.015
SCZ 32 21.1 14.8 18.5 11.0 31.0

GSRS-TOTAL CON 35 30.8 13.1 26.0 21.5 37.0 0.18 0.855 624 0.954
SCZ 36 30.3 12.1 27.5 22.0 35.0

GSRS-REFLUX CON 35 3.6 2.5 2.0 2.0 4.5 0.12 0.906 656 0.748
SCZ 36 3.6 2.7 2.0 2.0 4.0

GSRS-ABDOMINAL CON 35 5.6 2.9 5.0 3.0 7.5 -0.23 0.822 590 0.641
SCZ 36 5.8 2.7 5.0 4.0 7.0

GSRS-INDIGESTION CON 35 10.5 5.5 10.0 6.0 14.0 0.91 0.364 684 0.537
SCZ 36 9.4 4.6 8.0 6.0 12.0

GSRS-DIARRHEA CON 35 4.9 2.7 4.0 3.0 6.0 -0.99 0.324 538 0.271
SCZ 36 5.6 3.4 4.0 3.0 6.2

GSRS-CONSTIPATION CON 35 6.2 4.4 5.0 3.0 8.0 0.26 0.797 657 0.752
SCZ 36 5.9 3.9 4.0 3.0 7.2

BDI-II – Beck Depression Inventory-II; STAI – State-Trait Anxiety Inventory; ITQ – International Trauma Questionnaire;  
Reexp. Trauma – Re-experiencing Trauma; PTSDFI – Post-Traumatic Stress Disorder Functional Impairment;  

DSOFI – Disturbance in Self-Organisation Functional Impairment; DSO – Disturbance in Self-Organisation;  
TEC – Traumatic Experiences Checklist; GSRS – Gastrointestinal Symptom Rating Scale; total – total score
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DISCUSSION

The primary finding of this study was that GSRS 
scores were comparable between patients with 
schizophrenia and healthy controls—an unex-
pected result given previous reports suggesting 
comorbidity between GI disorders and schizo-
phrenia [1–4]. Overall, the literature does not 
conclusively establish a greater GI symptom 
burden in schizophrenia, and reported associa-
tions often relate to antipsychotic treatment. Re-
search on antipsychotics and the GI system has 
focused mainly on hypomotility and the gut mi-
crobiota. Every-Palmer et al. highlighted poten-
tially life-threatening GI hypomotility associated 
with clozapine, with little effect of other antipsy-
chotics on motility [34], consistent with clinical 
observations that constipation is most prominent 

in patients treated with clozapine [6]. Interest 
in the microbiota–gut–brain axis and the anti-
bacterial properties of antipsychotics has stim-
ulated microbiome research, but Dias et al. con-
cluded that the methods are heterogeneous and 
the findings inconclusive [35,36]. One possible 
explanation for the present finding is that sec-
ond-generation antipsychotics may reduce vis-
ceral discomfort through mechanisms involving 
serotonergic (5-HT3/5-HT4) and glutamatergic 
(NMDA) modulation. Such mechanisms may 
be related to altered visceral pain perception, as 
suggested by previous research [37]. However, 
systematic reviews of pain perception in schiz-
ophrenia have yielded mixed findings, includ-
ing hypoalgesia, hyperalgesia, and no differenc-
es; consistent hypersensitivity has been report-

Figure 2. Spearman rank correlation analysis adjusted for sex

* p < 0.05; ** p < 0.01; *** p < 0.001; ! FDR-adjusted p < 0.05
TEC – Traumatic Experiences Checklist; ITQ – International Trauma Questionnaire; ReexTr – Re-experiencing Trauma;  

Avoid – Avoidance; AffDis – Affective Dysregulation; NegSC – Negative Self-Concept; DisRel – Disturbance in Relationships;  
PTSDFI – Post-Traumatic Stress Disorder Functional Impairment; DSOFI – Disturbance in Self-Organisation Functional Impairment; 

PTSD – Post-Traumatic Stress Disorder; DSO – Disturbance in Self-Organisation; STAI – State-Trait Anxiety Inventory;  
BDI-II – Beck Depression Inventory-II; total – total score. Correlation analyses with and without FDR correction were performed  

only for variables shown in the figure.
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ed only in a few studies using mechanical pain 
stimuli [7,8].

Importantly, the GSRS captures subjective 
bother rather than objective symptom sever-
ity (e.g., frequency or stool form). Its wording 
(“have you been bothered…”) emphasises the 
emotional burden of symptoms as well as their 
presence. This distinction is relevant because dif-
ferences in emotion processing in schizophre-
nia—such as the misclassification of emotions 
and altered brain responses to emotional stim-
uli—have been reported [38]. EEG findings also 
suggest that psychosis severity, cognition, and 
psychosocial functioning may shape emotion rec-
ognition more strongly than diagnosis alone [39].

Within the schizophrenia group only, BDI-II 
scores correlated positively with the GSRS total, 

Indigestion, and Constipation scores. Depressive 
symptoms were more severe than in controls, 
consistent with previous literature [40]. No sig-
nificant associations were found between the 
GSRS and negative symptoms [41] or between 
the GSRS and the CDSS. Although CDSS scores 
showed trends toward positive associations with 
all domains of gastrointestinal discomfort, the 
lack of significant findings contrasts with the 
significant associations observed for the BDI-II. 
These results may suggest that the BDI-II has 
greater convergent validity with the GSRS than 
the CDSS. Clinically, the BDI-II may therefore 
be more useful than the CDSS in identifying pa-
tients with schizophrenia who are likely to re-
port gastrointestinal discomfort. Anxiety lev-
els were also higher in the schizophrenia group 
(STAI trait, state, and total scores), while both 
groups showed broadly similar patterns of cor-
relations between the GSRS and STAI. The asso-
ciation between state anxiety and diarrhoea is 
consistent with findings from large population 
studies [15]. Differences between the groups in 
associations involving the GSRS Abdominal Pain 
subscale (upper abdominal discomfort, hunger 
pains, and nausea) and Indigestion subscale 
(rumbling, bloating, belching, and flatulence) 
are relevant to the interpretation of these pat-
terns [18,19]. Importantly, the positive associa-
tion between overall gastrointestinal discomfort 
and trait anxiety remained significant after FDR 
correction only in the SCZ group.

Trauma-related characteristics appear to be 
associated with gastrointestinal discomfort in 
a manner that may be specific to schizophrenia. 
In the International Trauma Questionnaire, Re-
experiencing Trauma correlated with the GSRS 
Abdominal Pain and Constipation subscales 
only in schizophrenia, despite the absence of 
a between-group difference in Re-experiencing 
Trauma scores. Negative Self-Concept showed 
the most pronounced pattern: the associations 
remained significant after FDR correction, and 
this domain correlated positively with multi-
ple GSRS subscales only in schizophrenia. Neg-
ative Self-Concept scores were also significantly 
higher and more dispersed in the schizophrenia 
group than in controls, suggesting the presence 
of a subgroup with markedly elevated scores. 
In the authors’ statistical analysis, visual trends 
in scatterplots indicated that very high Nega-

Figure 3. Spearman rank correlation analysis adjusted  
for sex – SCZ

* p < 0.05; ** p < 0.01
CISS – Coping Inventory for Stressful Situations;  

TOS – Task-Oriented Style; EOS – Emotion-Oriented Style;  
AOS – Avoidant-Oriented Style; DIS – Distraction Seeking;  

SOC – Social Diversion; CTQ – Childhood Trauma Questionnaire; 
EmAb – Emotional Abuse; PhAb – Physical Abuse;  

SexAb – Sexual Abuse; EmNeg – Emotional Neglect;  
PhNeg – Physical Neglect; MinDen – Minimisation/Denial.  

Correlation analyses with and without FDR correction  
were performed only for variables shown in the figure.
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tive Self-Concept and total ITQ scores clustered 
among participants with schizophrenia whose 
BDI-II scores exceeded 25. High Negative Self-
Concept scores were related to elevated GSRS to-
tal scores only in schizophrenia, whereas some 
controls reported elevated GSRS scores despite 
minimal ITQ and BDI-II scores. ITQ PTSD symp-
tom totals correlated with the GSRS Abdominal 
Pain, Constipation, and total scores exclusive-
ly in schizophrenia. These findings are consist-
ent with previous work demonstrating altered 
pain profiles in combat-related PTSD and asso-
ciations between pain intensity and anxiety or 
dissociation in experimental paradigms [42]. No-
tably, the ITQ Disturbance in Self-Organisation 
(DSO) score correlated with the GSRS total score 
only in schizophrenia, particularly with abdom-
inal symptoms, paralleling evidence that DSO is 
related to IBS symptom intensity in a large clin-
ical sample [43].

Childhood trauma measures yielded less pro-
nounced findings. Total TEC scores did not cor-
relate significantly with gastrointestinal dis-
comfort in either group. On the CTQ, Emotion-
al Abuse was associated with the GSRS total and 
Indigestion scores. Previous research using the 
Adverse Childhood Experiences questionnaire 
has shown that the odds of IBS increase with 
greater adversity, with emotional abuse and cer-
tain household stressors identified as predictors 
[44]. Other research has found a higher preva-
lence of traumatic experiences among people 
with inflammatory bowel disease [45].

The analysis of the CISS results indicates po-
tential associations between particular coping 
styles and gastrointestinal discomfort. A Task-
Oriented coping style was negatively associat-
ed with GSRS Abdominal Pain, suggesting that 
individuals who use problem-solving strate-
gies may experience less abdominal discomfort. 
Conversely, an Emotion-Oriented coping style 
showed positive correlations with the GSRS to-
tal and Indigestion scores, indicating a trend to-
ward greater gastrointestinal discomfort among 
individuals who use this coping approach. 
These findings may be consistent with previ-
ous research linking Emotion-Oriented coping 
to heightened stress responses and poorer qual-
ity of life [46].

The main clinical implication of this study 
is that patients with schizophrenia who have 

a pronounced negative self-concept and persis-
tent anxiety may be particularly likely to expe-
rience substantial subjective gastrointestinal dis-
comfort. This group may benefit from proactive 
screening for GI symptoms by healthcare pro-
fessionals, including psychiatrists and psycho-
therapists. The findings also suggest a potential 
benefit of supporting a shift from emotion-ori-
ented coping towards alternative strategies, such 
as task-oriented coping. Although the explorato-
ry nature of this study does not permit conclu-
sions about medical interventions, addressing 
gastrointestinal discomfort during psychother-
apy sessions, psychiatric consultations, or hos-
pitalisation may potentially improve treatment 
adherence among patients with schizophrenia.

LIMITATIONS

Both the control (CON) and schizophrenia (SCZ) 
groups were relatively small, which likely lim-
ited statistical power. The correlational design 
also precludes causal inference: although some 
variables (e.g., childhood trauma) may suggest 
directional effects, most findings cannot estab-
lish cause-and-effect relationships. For exam-
ple, the association between ITQ Negative Self-
Concept and GSRS scores may be bidirection-
al, as frequent and distressing GI symptoms 
could worsen perceived well-being. The results 
may also have been influenced by significant 
between-group differences in sex, employment, 
and education. Adjusting the correlation analy-
ses for sex helped account for the potential in-
fluence of sex differences. The authors did not 
include employment or education as covariates 
because meta-analyses and nationwide stud-
ies indicate that lower educational attainment 
and high unemployment rates commonly follow 
a diagnosis of schizophrenia [47,48].

Another limitation is the reliance on self-re-
port measures of psychological factors and GI 
discomfort. More objective assessments—such 
as neuropsychological testing of cognition, col-
lateral interviews with family members to as-
sess trauma history, and clinical evaluation of GI 
symptoms—could strengthen the conclusions. 
Finally, because the GSRS measures subjective 
“bother” rather than symptom frequency or ob-
jective severity, future studies could include ob-
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jective symptom indices, such as stool charac-
teristics, and diagnostic frameworks such as the 
Rome criteria for IBS to improve the accuracy 
of assessments of GI–psychological associations.

CONCLUSIONS

Individuals diagnosed with schizophrenia re-
port gastrointestinal discomfort of an intensi-
ty similar to that reported by healthy controls. 
In schizophrenia, gastrointestinal discomfort is 
associated with symptoms of depression, anxi-
ety, and trauma, as well as with particular emo-
tion-oriented coping strategies. In contrast, 
healthy participants show mainly an association 
between gastrointestinal discomfort and anxie-
ty, although this relationship is less pronounced 
than that observed in people with schizophrenia. 
Future research involving larger clinical samples 
may provide more definitive insights into these 
associations.

The authors are willing to provide the complete 
statistical dataset upon request, together with 
supplementary material including scatterplots, 
histograms, and a detailed account of the phar-
macotherapy administered to the patient group.

The research was conducted in accordance 
with the Declaration of Helsinki. The Jagiellon-
ian University Bioethics Committee issued a fa-
vourable opinion on the project (approval nos. 
1072.6120.252.2021 and 1072.178.2022).
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