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Abstract

Background: Anxiety and depression are common in inflammatory bowel disease (IBD) and may be associated with disease
activity.

Objectives: This study aimed to evaluate the association between psychological factors, specifically anxiety and depression,
and disease activity in patients with IBD.

Methods: In this cross-sectional study conducted between 2022 and 2024, 307 patients with IBD from Guilan Province were
analyzed. Eligible participants were adults aged > 18 years who were registered in the Iranian Registry of Crohn’s and Colitis
(IRCC) and had diagnoses confirmed by gastroenterologists on the basis of clinical, endoscopic, and histopathological criteria.
Patients were consecutively enrolled and classified as having active or inactive disease according to recent hospitalization and
validated indices, including the Modified Truelove and Witts Severity Index (MTWSI)/Mayo score for ulcerative colitis (UC) and
the Harvey-Bradshaw Index (HBI) for Crohn’s disease (CD). Anxiety and depression were assessed using the Generalized Anxiety
Disorder 7-item (GAD-7) and Patient Health Questionnaire-9 (PHQ-9) scales.

Results: The mean age was 45.40 years; 32.90% of participants were male, and 67.10% were female. The mean disease duration
was 11.30 years, and 73.00% had at least 1 comorbidity. Each 1-point increase in the GAD-7 and PHQ-9 scores was associated with
1.38-fold higher odds of active disease (95% CI, 1.24 - 1.54 and 1.25 - 1.54, respectively; P < 0.001). These associations remained
significant after adjustment for confounders (adjusted OR for GAD-7, 1.44; 95% CI, 1.27 - 1.65; adjusted OR for PHQ-9, 1.37; 95% CI,
1.22-1.54; P < 0.001). These findings indicate that psychological distress is independently associated with IBD activity.

Conclusions: These findings highlight an association between psychological distress and IBD activity. Given the cross-
sectional design, the directionality of this association cannot be established, and reverse causation, whereby active disease may
contribute to psychological distress, remains a plausible explanation.

Keywords: Anxiety, Depression, Disease Activity, Inflammatory Bowel Disease

- J

1. Background

Inflammatory bowel diseases (IBDs), including
Crohn’s disease (CD) and ulcerative colitis (UC), are
chronic inflammatory disorders of the gastrointestinal
tract characterized by a relapsing-remitting course and
substantial morbidity (1, 2). The global prevalence of IBD
has risen steadily, with approximately 5 million

individuals currently affected worldwide (3). In Iran, the
incidence of IBD has also increased, which has been
attributed to low mortality, early-age diagnosis, and the
chronic nature of the disease (4). A national study
conducted in 2012 reported a prevalence of 35.50 cases
per 100000 for UC and 5 cases per 100000 for CD (5).
Given the chronic and disabling nature of IBD,
investigating disease activity and associated factors in

Copyright © 2026, Asgharnezhad et al. This open-access article is available under the Creative Commons Attribution 4.0 (CC BY 4.0) International License
(https://creativecommons.org|licenses/by/4.0/), which allows for unrestricted use, distribution, and reproduction in any medium, provided that the original
work is properly cited.

How to Cite: Asgharnezhad M, Maroufizadeh S, Isanazar A, Hedayatzadeh Z, Joukar F, et al. The Relationship Between Anxiety and Depression Symptoms and
Disease Activity in Patients with Inflammatory Bowel Disease. Iran ] Psychiatry Behav Sci. 2026;20(2):¢166018. doi: https://doi.org/10.5812/ijpbs-166018


https://doi.org/10.5812/ijpbs-166018
https://crossmark.crossref.org/dialog/?doi=10.5812/ijpbs-166018&domain=pdf
https://crossmark.crossref.org/dialog/?doi=10.5812/ijpbs-166018&domain=pdf
https://orcid.org/0000-0002-0409-3852
https://orcid.org/0000-0002-0409-3852
https://orcid.org/0000-0001-5794-3876
https://orcid.org/0000-0001-5794-3876
https://orcid.org/0000-0002-3425-2682
https://orcid.org/0000-0002-3425-2682
https://orcid.org/0000-0003-2871-2184
https://orcid.org/0000-0003-2871-2184
https://orcid.org/0000-0003-0102-0575
https://orcid.org/0000-0003-0102-0575
https://orcid.org/0000-0002-6264-0025
https://orcid.org/0000-0002-6264-0025
mailto:farajov@gmail.com
mailto:fmansourghanaei@gmail.com

Asgharnezhad M et al.

Brieflands

specific geographic regions is essential. Such
investigations can enhance the understanding of
disease patterns, support health care planning, and
guide targeted interventions to improve patient care
and resource allocation (6, 7).

The pathogenesis of IBD involves a multifactorial
interplay among genetic susceptibility, environmental
influences, microbial imbalance, and immune
dysregulation; however, its precise etiology remains
unclear (810). Beyond typical gastrointestinal
manifestations, patients frequently experience
extraintestinal symptoms such as fatigue, anxiety, and
depression (11). Although IBD is primarily defined by
physical symptoms, emerging evidence indicates a
strong association between psychological comorbidities
and disease activity, particularly anxiety and depression
(12, 13). In the IBD population, depression affects
approximately 22% - 25% of patients and anxiety affects
32% - 35%, nearly double the prevalence observed in the
general population (14). These psychiatric conditions
are associated with higher rates of disease relapse,
increased health care utilization, greater
hospitalization, elevated treatment costs, and reduced
adherence to therapy (11). Importantly, patients with
active IBD report higher levels of anxiety and depression
than those in remission (15, 16).

Despite this growing body of evidence, most previous
studies have been conducted in Western populations,
have used heterogeneous measurement tools, and have
often lacked rigorous adjustment for confounding
variables such as age, sex, disease duration,
comorbidities, and lifestyle factors (17-19). Furthermore,
registry-based studies examining the association
between psychiatric symptoms and disease activity in
Iranian patients with IBD remain scarce, highlighting a
substantial gap in regional data (20). Consequently, it
remains unclear whether the associations observed in
other populations apply to Iranian patients and
whether key demographic and clinical factors influence
these relationships.

2. Objectives

This study addressed this gap by investigating the
association between symptoms of anxiety and
depression and disease activity in patients registered in
the Iranian Registry of Crohn’s and Colitis (IRCC),
adjusting for key demographic and clinical confounders
to provide culturally relevant evidence.

3.Methods

3.1. Study Design and Participants

This cross-sectional study was conducted between
2022 and 2024 by the Gastrointestinal and Liver Diseases
Research Center (GLDRC) in northern Iran. A total of 307
adult patients with IBD, including 257 with UC and 50
with CD, were recruited from the IRCC
(http://clinic.ddrc.ac.ir[IBDregistry), which is affiliated
with the GLDRC. All diagnoses were confirmed by
gastroenterologists based on clinical, laboratory,
endoscopic, and histopathological evaluations.

The study was conducted in accordance with the
ethical principles of the Declaration of Helsinki, and
written informed consent was obtained from all
participants before enrollment. Confidentiality was
strictly maintained: All registry and questionnaire data
were anonymized before analysis, personal identifiers
were removed, and access to raw data was restricted to
the research team. Nevertheless, as a cross-sectional
study, it may be subject to selection and recall bias. To
minimize these biases, validated questionnaires,
standardized data collection protocols, and trained
research personnel were used. Results were reported in
aggregate to prevent individual identification.

3.2. Sampling Method and Sample Size Calculation

Participants were selected from the IRCC using a
consecutive  sampling  approach to  ensure
comprehensive inclusion of eligible cases. The primary
objective was to compare mean anxiety, depression, and
related clinical and psychological variables between
patients with active and inactive IBD.

To determine the required sample size for
multivariable analyses, we applied the 10-events-per-
variable (EPV) principle, which recommends at least 10
outcome events for each predictor included in the
model to ensure coefficient stability and reduce
overfitting. Based on a previously reported 41%
prevalence of active disease in similar IBD cohorts (21)
and 12 independent variables planned for inclusion in
the adjusted model, the minimum required sample size
was calculated as 294 patients.

A total of 307 participants were ultimately enrolled,
exceeding the minimum requirement. This
corresponded to approximately 126 events of active
disease (41% of 307), yielding an EPV of approximately
10.5. This satisfied the recommended EPV > 10 threshold
and supported the adequacy and stability of the
multivariable logistic regression estimates.

3.3. Definition of Active and Inactive IBD
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Active IBD was defined as hospitalization for a
clinically confirmed disease exacerbation. Disease
activity was verified using validated clinical indices,
including the Modified Truelove and Witts Severity
Index (MTWSI) and Mayo score for UC and the Harvey-
Bradshaw Index (HBI) for CD. Final classification was
established by gastroenterology specialists integrating
clinical presentation, laboratory findings, endoscopy,
and histopathology according to international
guidelines.

The MTWSI comprises 8 clinical items: number of
daily stools, nocturnal diarrhea, percentage of stools
with visible blood, fecal incontinence, abdominal pain
or cramping, general well-being, abdominal tenderness,
and the need for antidiarrheal or narcotic medication.
The total MTWSI score ranges from 0 to 21, with higher
scores indicating greater disease severity. Many studies
define clinical remission as < 4 and severe disease as
scores > 10 (22, 23). The Mayo score evaluates stool
frequency, rectal bleeding, endoscopic findings, and the
physician’s global assessment. Each subscore ranges
from 0 to 3, yielding a total score between 0 and 12, with
higher scores reflecting greater disease severity (24). The
HBI consists of 5 clinical domains: general well-being,
abdominal pain, number of liquid stools per day,
presence or extent of abdominal mass, and
complications, such as arthralgia, uveitis, erythema
nodosum, aphthous ulcers, anal fissures, fistulas, or
abscesses. Common severity thresholds categorize
remission as < 5, mild disease as 5 - 7, moderate disease
as 8-16, and severe disease as >16 (25).

Inactive IBD was defined as the absence of disease-
related hospitalization and sustained clinical and
biochemical remission for at least 3 months.
Participants in remission were systematically selected
from the IRCC and matched by age and sex to reduce
confounding. Disease inactivity was verified through
clinical follow-up and laboratory parameters to ensure
the stability of remission.

3.4. Data Collection and Variables

Data were collected using structured questionnaires
and face-to-face interviews conducted by a trained
doctoral researcher to ensure consistency and minimize
measurement bias. Demographic and clinical variables
included age, sex, marital status, education level, body
mass index (BMI), smoking status, alcohol consumption,
type and duration of IBD, comorbidities including
tuberculosis (TB), hepatitis, HIV/AIDS, diabetes, kidney
disease, liver disease, cardiovascular disease, lung
disease, depression, anemia, blood disorders, cancer,
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appendectomy, peptic ulcers, and chronic back pain,
family history of IBD, and age at diagnosis.

3.5. Assessment of Anxiety and Depression

Psychological symptoms were assessed using 2
widely validated selfreport questionnaires: the
Generalized Anxiety Disorder 7-item scale (GAD-7) and
the Patient Health Questionnaire-9 (PHQ-9). The GAD-7 is
a brief instrument comprising 7 items that capture the
frequency of core anxiety symptoms during the
preceding 2 weeks (26). Each item is rated on a 4-point
Likert scale ranging from 0 ("not at all") to 3 ("nearly
every day"), producing a cumulative score between 0
and 21. Higher scores denote greater symptom severity,
with a threshold of > 10 commonly applied to identify
clinically relevant anxiety (27). The Persian adaptation of
the GAD-7 has been validated with robust psychometric
performance in Iranian populations, and its internal
consistency in the current cohort was high (Cronbach a
=0.830).

The PHQ9 was used to evaluate depressive
symptoms. This tool consists of 9 items reflecting DSM-
IV criteria for major depressive disorder (28), also rated
on a 0 - 3 Likert scale according to symptom frequency
over the previous 2 weeks. The total score ranges from 0
to 27, with higher values corresponding to more severe
depressive symptomatology; scores > 10 are indicative
of probable depressive disorder (29). The Persian version
of the PHQ-9 has been shown to be reliable and valid
across diverse Iranian samples, and reliability in our
study was acceptable (Cronbach a = 0.847).

3.6. Inclusion and Exclusion Criteria

Eligible participants were adults aged > 18 years with
a confirmed diagnosis of UC or CD by a board-certified
gastroenterologist and registered in the IRCC.
Participants were required to be able to understand and
complete the study questionnaires and provide written
informed consent.

Individuals were excluded if they were pregnant, had
a severe mental illness, were unable to complete the
questionnaires, or had concurrent severe medical
conditions such as respiratory or renal failure or
malignancy. Additional exclusion criteria included
conditions or circumstances known to influence sleep,
mood, or circadian rhythms, such as restless legs
syndrome or engagement in rotating or shift work, as
well as the use of medications that could affect mood,
cognition, or sleep patterns (eg, antiallergics,
corticosteroids at psychiatric doses, anesthetics, or
central pain-modulating agents). Participants taking
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medications known to alter psychological status or
those who declined participation were also excluded
from the study.

3.7. Statistical Analysis

Continuous variables were summarized as mean (SD)
or median (IQR), and categorical variables were
summarized as n (%). The normality of GAD-7 and PHQ-9
scores was tested using the Kolmogorov-Smirnov test.
Because of non-normality, the Mann-Whitney test was
applied to compare scores between the active and
inactive groups. The Cochran-Armitage test for trend
was used to compare the severity of depression and
anxiety. Logistic regression models estimated the
association of active disease with anxiety and
depression symptoms, reporting crude and adjusted
odds ratios (ORs) with 95% confidence intervals (Cls) per
1-point increase in GAD-7 and PHQ-9 scores.

Data analysis was performed using SPSS for Windows,
version 16.0 (SPSS Inc, Chicago, IL, USA), and figures were
generated with GraphPad Prism, version 8.0.1 (GraphPad
Software Inc, San Diego, CA, USA). A 2-tailed P value <
0.050 was considered statistically significant.

4.Results

4.1. Patient Characteristics

The mean age was 45.40 years in the overall IBD
group, with mean ages of 45.80 and 43.70 years in the
UC and CD groups, respectively. Overall, 32.90% of
patients were male and 67.10% were female. With respect
to marital status, 19.20% were single and 80.80% were
married. Regarding education, 30.30% were illiterate,
40.10% had primary or secondary education, and 29.60%
had university-level education. The mean BMI was 25.00

kg/m? (SD, 4.40). Approximately 83.10% of patients had
never smoked, and 5.20% reported alcohol
consumption. The mean disease duration was 11.30
years, and the mean age at diagnosis was 34.10 years. A
family history of IBD was reported in 6.20% of cases, and
comorbidities were present in 73.00% of patients (Table

1).

4.2. Distribution of GAD-7 and PHQ-9 Scores by Disease
Activity

As shown in Table 2, among patients with IBD, the
prevalence of anxiety was 12.10% in active patients and
0.70% in inactive patients, with a significant difference
(P < 0.001). Active patients were also more likely than
inactive patients to meet the criteria for depressive
disorder (16.60% vs 2.60%; P < 0.001). Similar findings

were observed for total scores and severity cutoff scores
for both the GAD-7 and PHQ-9 (Table 2 and Figure 1).
Similar results were also obtained when analyses were
conducted separately for patients with UC and CD.

4.3. Anxiety and Depression Symptoms and Disease Activity

In the unadjusted model, the GAD-7 score was
significantly associated with active disease among all
patients with IBD. The odds ratio for a 1-point increase in
the GAD-7 score was 138 (95% CI, 1.24 - 1.54). This
association remained significant after adjustment for
selected demographic and clinical variables (OR, 1.44;
95% CI, 1.27 - 1.65). Similar ORs were observed separately
for patients with UC and CD in both adjusted and
unadjusted analyses, although the association for
patients with CD in the adjusted analysis was not
statistically significant (Table 3).

In the overall study population, a 1-point increase in
the PHQ-9 score was associated with 1.38-fold increased
odds of active disease (95% CI, 1.25 - 1.54). In the adjusted
analysis, the OR remained statistically significant (OR,
137; 95% CI, 1.22 - 1.54). Similar ORs were observed
separately for patients with UC and CD in both adjusted
and unadjusted analyses, although the association for
patients with CD in the adjusted analysis was not
statistically significant (Table 3).

5. Discussion

This study, involving 307 patients with IBD, found
that 12.80% experienced moderate-to-severe anxiety and
19.20% experienced depression. These prevalence
estimates are generally consistent with reports from
other populations, although rates vary by geography
and the measurement instruments used. Lewis et al.
reported anxiety in 30.60% and depression in 40.10% of
242 patients with IBD, underscoring the substantial
psychiatric burden in this population (30). Similarly, a
study of 2478 Chinese patients with IBD found that
25.50% and 29.70% met criteria for moderate-to-severe
anxiety and depression, respectively (31). Importantly,
multiple studies consistently demonstrate that patients
with active disease have higher rates of psychiatric
symptoms than those in remission (21, 32).

Hospitalization and active disease are particularly
associated with an elevated psychiatric burden. Patients
with IBD who experience anxiety or depression are at
greater risk of hospitalization, emergency department
visits, readmission, and increased outpatient utilization
than those without psychiatric comorbidity (33, 34). This
is further supported by a systematic review and meta-
analysis confirming that patients with IBD are more
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Table 1. Demographic Characteristics of Patients with Inflammatory Bowel Disease *

Variables Total IBD (n=307) Ulcerative Colitis (n =257) Crohn's Disease (n=50)
Age(y) 45.40 £13.10 45.80 £13.20 43.70 £12.10
Gender

Male 101(32.90) 85(33.10) 16 (32.00)

Female 206 (67.10) 172 (66.90) 34(68.00)
Marital status

Single 59 (19.20) 48(18.70) 11(22.00)

Married 248(80.80) 209 (8130) 39(78.00)
Ethnicity

Guilak 264 (86.00) 222(86.40) 42(84.00)

Other 43(14.00) 35(13.60) 8(16.00)
Education

Iliterate 93(30.30) 80 (31.10) 13(26.00)

Primary/secondary 123 (40.10) 103 (40.10) 20(40.00)

University 91(29.60) 74(28.80) 17(34.00)
BMI (kg/m?) 25.00 £4.40 2530+4.30 2330 +4.40
Smoking status

Never 255 (83.10) 212(82.50) 43(86.00)

Former 24(7.80) 21(8.20) 3(6.00)

Current 28(9.10) 24(9.30) 4(8.00)
Hookah use 12(3.90) 10 (3.90) 2(4.00)
Alcohol consumption 16 (5.20) 15(5.80) 1(2.00)
Disease duration (y) 1.30+£7.90 11.40 £ 8.10 10.60+7.00
Age at diagnosis (y) 34.10 £12.70 33.30£12.80 33.10 £12.20
Family history of IBD 19 (6.20) 17(6.60) 2(4.00)
cgmorbidityb 224(73.00) 185 (72.00) 39(78.00)

2values are expressed as No. (%) or mean + SD. Abbreviations: BMI, Body Mass Index; IBD, inflammatory bowel disease; SD, standard deviation.

b Tuberculosis, hepatitis, HIV/AIDS, diabetes, kidney disease, liver disease, heart disease, lung disease, depression, anemia, blood disorders, cancer, appendectomy, peptic ulcers,

and chronic back pain.

likely to develop anxiety and depression than the
general population. Moreover, individuals with a history
of depression appear to have an increased risk of
subsequently developing IBD, suggesting a potential
bidirectional relationship (35). Consistent with these
findings, our study showed that active IBD was
significantly associated with higher GAD-7 and PHQ-9
scores. However, because of the cross-sectional design,
the causal direction cannot be established, which
represents an important limitation.

Emerging research highlights the microbiota-gut-
brain (MGB) axis as a plausible mechanism linking
psychiatric symptoms and IBD activity. Certain gut
microbiota are associated with alterations in brain
function and depressive symptoms in major depressive
disorder (36), and disruption of gut-brain pathways in
IBD may contribute to psychiatric comorbidities
through immune, neural, and inflammatory
mechanisms (37). Recognition and management of

Iran ] Psychiatry Behav Sci. 2026; 20(2): e166018

anxiety and depression remain important for overall
patient care and quality of life (38). However, our cross-
sectional design does not permit inference that treating
these symptoms would directly reduce IBD activity.
Prospective and interventional studies are required to
determine causal effects.

Psychiatric comorbidities are associated with a worse
clinical course in IBD. Prospective cohort studies have
shown that depressive symptoms predict an increased
risk of symptomatic relapse and shorter remission
intervals and that anxiety symptoms are linked to a
higher likelihood of flare, the need for corticosteroids,
and escalation of therapy (39, 40). Depressive symptoms
are associated with a higher likelihood of UC and CD
exacerbation, whereas anxiety appears to be more
strongly associated with flare activity in CD (41). One
potential explanation is that patients with depression
may have reduced medication adherence, directly
affecting disease control. Additionally, corticosteroid
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Table 2. Distribution of Patients with Active and Inactive IBD Across GAD-7 and PHQ-9 Severity Ratings

Ulcerative Colitis Crohn's Disease Total IBD
Variables Inactive (n= Active(n=" . Inactive(n=  Active (n= P- Inactive(n= Active(n= .
130) 127) -value 20) 30) Value 150) 157) value
GAD-7
vty < 0[.)001 0.041° < 0[.)001
No anxiety (0 - 4) 122(93.80) 78 (61.40) 19 (95.00) 22(73.30) 141(94.00) 100 (63.70)
Mild (5-9) 7(5.40) 35(27.60) 1(5.00) 3(10.00) 8(5.30) 38(24.20)
Moderate (10 -14) 1(0.80) 10(7.90) 0(0.00) 4(13.30) 1(0.70) 14 (8.90)
Severe (15 - 21) 0(0.00) 4(3.10) 0(0.00) 1(3.30) 0(0.00) 5(3.20)
Mean (SD) 1.00 (1.67) 3.74 (4.27) 0.75(1.58) 3.30 (4.57) 0.97(1.66) 3.66(4.32)
. 3.00(0.00-  <0.001 1.00 (0.00 - b  0.00(0.00- 2.00(0.00-  <0.001
Median (IQR) 0(0.00-2.00) 6.00) e 0(0.00-0.75) 5.25) 0.025 2.00) 6.00) c
PHQ-9
. <0.001 b <0.001
Severity b 0.019 b
None-minimal (0-4) 123(94.60) 79 (62.20) 17(85.00) 17(56.70) 140 (93.30) 96 (61.10)
Mild (5-9) 5(3.80) 29 (22.80) 3(15.00) 6(20.00) 8(5.30) 35(22.30)
Moderate (10-14) 2(1.50) 10(7.90) 0(0.00) 4(13.30) 2(1.30) 14 (8.90)
fvllg)deramy severe (15 4.00) 8(6.30) 0(0.00) 1(3.30) 2(130) 9(5.70)
Severe (20 -27) 0(0.00) 1(0.40) 0(0.00) 2(6.70) 0(0.00) 3(1.90)
Mean (SD) 1.04 (1.85) 4.44 (4.91) 1.55(2.33) 5.50 (6.66) 1.11(1.92) 4.64 (5.28)
; . 3.00(0.00- <0.001 . 2.00(0.00- ¢ 0.00(0.00- 030(0.00-  <0.001
Median (IQR) 0(0.00-1.25) 7.00) ¢ 0(0.00-3.50) 8.50) 0.018 2.00) 750) ¢

Values are expressed as No. (%) unless indicated. Abbreviations: GAD-7, Generalized Anxiety Disorder-7; IBD, inflammatory bowel disease; IQR, interquartile range; PHQ-9, Patient
Health Questionnaire-9; SD, standard deviation.

b Cochran-Armitage test for trend.

€ Mann-Whitney tes

€.

259

P<0.001

20+ |

GAD-7 score

30 _ -
P=0.025 P<0.001 Disease severity IP < O'OOII Ip — 0'01? IP 0.00|1 Disease severity
I I | 3 Inactive ] . . ® o [ Inactive
®* [ Active v 20 ®* 3 Active
. L . .
2 15 -
. o
Siw- e .
&
eese .
n 128 &l §
o E
T 1 L) )
Total IBD uc CD Total IBD

Figure 1. Anxiety and depression scores in patients with active and inactive IBD. Abbreviations: CD, Crohn's disease; GAD-7, Generalized Anxiety Disorder-7; IBD, inflammatory
bowel disease; PHQ-9, Patient Health Questionnaire-9; UC, ulcerative colitis. Note: The box plot shows the minimum, first quartile, median, third quartile, and maximum values.
Outliers are shown by black dots. The plus sign represents the mean. P values are based on the Mann-Whitney test.

treatment commonly used in IBD can influence mood,
further complicating the management of psychiatric
symptoms (42). Psychological distress is associated with
an increased likelihood of disease activity in IBD

alterations

through activation of the hypothalamic-pituitary-
adrenal axis, disruption of intestinal barrier function,
in gut microbiota composition,
enhanced mucosal immune and inflammatory

and
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Table 3. Relationship Between Anxiety and Depression Symptoms and Disease Activity in Patients with Inflammatory Bowel Disease *
Active Disease
Variables Unadjusted Analysis Adjusted Analysis
OR (95% CI) P-Value OR(95% CI) b P-Value
GAD-7 score
Ulcerative colitis 1.40 (1.24 - 1.58) <0.001 1.48 (128 -1.71) <0.001
Crohn's disease 134 (1.01-1.79) 0.049 1.41(0.82-2.43) 0.220
Total IBD 138 (1.24-1.54) <0.001 1.44 (1.27-1.65) <0.001
PHQ-9 score
Ulcerative colitis 1.43(1.27-1.62) <0.001 1.40 (1.23-1.59) <0.001
Crohn's disease 1.23(1.02-1.49) 0.029 1.28(0.88-1.85) 0.198
Total IBD 138 (1.25-1.54) <0.001 137(1.22-1.54) <0.001

@ ORs were calculated for a 1-point increase in GAD-7 and PHQ-9 scores. Abbreviations: CI, confidence interval; GAD-7, Generalized Anxiety Disorder-7; IBD, inflammatory bowel

disease; OR, odds ratio; PHQ-9, Patient Health Questionnaire-9.

b Adjusted for age, sex, marital status, ethnicity, education, BMI, smoking status, alcohol consumption, disease duration, family history of IBD, and comorbidities.

signaling (43). Nevertheless, the presence of these
associations does not indicate directionality in our
dataset, and reverse causation, whereby disease activity
drives psychological symptoms, remains a highly
plausible explanation.

Our study also found that, as anxiety severity
increased, its correlation with disease activity
strengthened in both UC and CD patients, consistent
with recent studies demonstrating that higher anxiety
and depression scores predict greater clinical disease
activity in both UC and CD (31, 38). In multivariable
models, depressive symptoms were associated with a
1.78-fold higher risk of disease exacerbation. These
results align with a Swiss study of 2870 patients, which
found that elevated depressive symptoms predicted
symptomatic relapse using the Crohn’s Disease Activity
Index for CD and MTWSI for UC, whereas anxiety
predicted relapse in CD (41). Similarly, a US-based online
cohort demonstrated that baseline Patient Health
Questionnaire-8 depression scores predicted an
increased risk of flare, hospitalization, and surgery over
22 months in patients with CD (44).

Nevertheless, the cross-sectional design of our study
precludes causal inference, leaving the temporal
relationship between psychological distress and disease
activity unresolved. Active IBD is frequently
accompanied by  abdominal  pain, fatigue,
hospitalization, dietary limitations, treatment burden,
and other disease-related stressors, all of which may
exacerbate anxiety and depressive symptoms. Moreover,
factors such as corticosteroid use, biologic therapy,
chronic pain, and sleep disturbances may further
modulate both psychological distress and disease
activity. Consequently, although a robust association
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was observed, the potential for reverse causation,
whereby disease activity drives psychological
symptoms, cannot be discounted.

This study has several strengths, including its
relatively large and well-characterized cohort, the use of
validated psychiatric and clinical indices, and
adjustment for a broad range of demographic and
clinical confounders, such as age, sex, marital status,
education, BMI, smoking, alcohol use, disease duration,
family history, and comorbidities. However, the cross-
sectional design is a key limitation that precludes causal
inference and prevents clarification of whether
psychological symptoms precede, accompany, or result
from disease activity. Although multiple demographic
and clinical factors were adjusted for, some treatment-
related variables, such as corticosteroid or biologic
therapy, were not consistently available and could not
be modeled independently of disease activity.
Additional sources of potential residual confounding,
such as socioeconomic status, psychiatric history, sleep
disorders, and medication adherence, cannot be
excluded. Registry-based data may also be subject to
occasional entry inconsistencies.  Furthermore,
psychiatric  assessments relied on self-report
instruments, and the single regional setting may limit
generalizability. In addition, the small number of
patients with CD (n = 50) limits the statistical power for
subgroup analyses; therefore, all CD-specific findings
should be interpreted as exploratory. Collectively, these
considerations emphasize the need for multicenter
longitudinal studies incorporating  objective
biomarkers and comprehensive psychiatric evaluation
to better establish the directionality of the observed
associations.
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5.1. Conclusions

This study highlights the intricate interplay between
anxiety, depressive symptoms, and disease activity in
patients with IBD. The findings demonstrate that
anxiety and depressive disorders are markedly more
prevalent among patients with active disease than
among those in remission, indicating a robust
association between psychological distress and clinical
disease status. The strong and consistent associations
between GAD-7 and PHQ-9 scores and IBD activity, even
after adjustment for key demographic and clinical
variables, underscore the clinical relevance of
incorporating psychological assessment into routine
IBD management. These associations suggest that
patients with elevated psychological distress may be at
higher risk of active disease; however, these
relationships must be interpreted with caution because
of the study design. Early identification and
management of anxiety and depression may improve
patient well-being, but longitudinal studies are needed
to clarify causal pathways.
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