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Abstract: This review aims to synthesize current evidence on the association between pediatric inflammatory bowel disease (IBD)
and mental health disorders, with a focus on epidemiology, underlying pathophysiological mechanisms, and advances in screening and
intervention strategies. Pediatric IBD is increasingly recognized as a condition with substantial psychological as well as gastrointest-
inal burden. Children and adolescents with IBD have a markedly higher prevalence of mental health disorders than the general
population, most commonly depression, anxiety, and sleep disorders, with risk appearing particularly higher in adolescents and in
those with Crohn’s disease. Based on psychiatric evaluations, the prevalence of mental disorders in this population ranges from 42% to
73%. Accumulating evidence suggests a complex, bidirectional relationship between intestinal inflammation and mental health,
mediated through interacting mechanisms that include gene—environment interactions, dysregulation of the gut-brain axis, immune
imbalance, and medication-related effects. Although several validated screening tools for anxiety and depression have been introduced
into clinical practice, mental health disorders in pediatric IBD remain frequently underrecognized and undertreated. Psychological
interventions, family-centered care models, and pharmacologic treatments show potential benefit, but evidence in pediatric populations
is limited and largely extrapolated from adult studies. Greater clinical awareness, routine mental health screening, and integrated
multidisciplinary care interventions are essential to improve outcomes. Future large-scale, multi-center, and longitudinal studies are
needed to clarify underlying mechanisms and optimize prevention and treatment strategies. Unlike previous reviews that often
combine adult and pediatric populations, this review specifically focuses on pediatric-onset IBD and provides a dedicated synthesis
of mental health comorbidities in children and adolescents.
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Introduction

Inflammatory bowel disease (IBD), encompassing Crohn’s disease (CD) and ulcerative colitis (UC), is a chronic
immune-mediated disorder characterized by relapsing inflammation of the gastrointestinal tract.'> The global burden
of IBD has steadily increased over recent decades in both developed and developing countries, with more than 7 million
individuals currently affected worldwide. Pediatric-onset IBD represents a substantial and clinically important subgroup,
as up to 25% of patients are diagnosed before the age of 18.>* The etiology of IBD remains unclear and may involve
complex interactions among genetic susceptibility, environmental exposures, intestinal flora imbalance, and dysregulated
immune responses.’ Currently, there is no curative therapy, and management strategies are primarily aimed at inducing
and maintaining remission by controlling inflammation. Despite advances in pharmacologic treatment, many children fail
to achieve sustained remission or experience frequent relapses.® Pediatric patients commonly present with abdominal

pain, diarrhea, rectal bleeding, weight loss, and impaired linear growth, and frequently require biologic agents, surgery,
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or hospitalization during childhood or adolescence.”* Recent global estimates indicate a rising trend in the incidence of
pediatric-onset IBD, accompanied by an increasing recognition of its psychiatric burden. These trends underscore the
urgent need for a dedicated review focused on this vulnerable population.

Compared with other chronic diseases, pediatric IBD has an earlier onset and follows a lifelong course. Its relapsing
and unpredictable symptoms, including frequent toileting and vomiting, impose a substantial psychosocial burden during
critical periods of psychological development.” Mental health disorders are especially prevalent during active disease,
including emotional and mood disorders, psychotic disorders, and neurodevelopmental disorders.'® Children with IBD
have higher rates of suicidal ideation and are more susceptible to depression, anxiety, and eating disorders than their
peers.'"12 Psychological comorbidities are closely associated with disease severity and markedly impair the quality of
life, yet they remain frequently underrecognized and undertreated. Clinical research focusing on mental health in
pediatric IBD is still limited.'*"'* Studies based on psychiatric evaluations report a high prevalence of mental disorders
in pediatric IBD (42%-73%), whereas registry-based studies report substantially lower rates (5%—19%), suggesting
considerable underdiagnosis in clinical practice.'® In addition, children with preexisting psychological disorders have
a significantly higher risk of developing IBD, suggesting a bidirectional relationship between IBD and mental health,
although the underlying mechanisms remain unclear.'® A prospective longitudinal study of newly diagnosed pediatric
IBD patients showed that once intestinal inflammation was initially controlled, mental health status rather than intestinal
inflammation markers emerged as the strongest determinant of overall health outcomes, underscoring the central role of
mental health in this population.'’

This review aims to clarify the complex and bidirectional relationship between IBD and mental health disorders in
children, with particular emphasis on their dynamic interactions. We synthesize current evidence on the underlying
pathological and physiological mechanisms linking IBD with psychiatric comorbidities and summarize current interven-
tion strategies for managing mental health problems in pediatric IBD. By moving beyond a purely gastroenterological
perspective, this review seeks to encourage pediatric IBD clinicians to place greater emphasis on mental health
assessment and care, thereby facilitating earlier recognition and treatment, reducing overall disease burden, and providing
a reference for future research on the integration of gastrointestinal and mental health management in pediatric IBD.
Existing reviews on mental health in IBD have largely combined adult and pediatric populations, focused primarily on
gastrointestinal outcomes, or lacked a dedicated synthesis of psychiatric comorbidities specifically in children and
adolescents. Unlike previous reviews, this narrative review specifically examines pediatric-onset IBD and provides
a dedicated synthesis of mental health comorbidities in children and adolescents. Figures 1-3 present a conceptual
framework of the review’s key domains (epidemiological characteristics, pathophysiological mechanisms, and interven-
tion strategies) to improve reader orientation. By translating current evidence into practical recommendations, this review
aims to help bridge the gap between gastroenterology and mental health care in pediatric practice.

Epidemiological Characteristics of Mental Health Disorders in Pediatric IBD

Depression and Anxiety

Depression and anxiety are the most common mental health disorders observed in patients with IBD.'®!? Depressive
disorders are characterized by persistent sad, empty, or irritable mood accompanied by cognitive and somatic symptoms
that impair daily functioning, whereas anxiety encompasses a spectrum of emotional disorders marked by excessive fear
and worry. In adult IBD populations, depression and anxiety are independent risk factors for disease onset and are
significantly associated with increased relapse rates and overall disease burden.”’?* Children and adolescents are at
a critical stage of physical and psychological development, and the diagnosis of a chronic disease may have profound
effects on their mental health.>> Questionnaire-based studies indicate that up to 20% of pediatric patients report clinically
significant symptoms of anxiety or depression.”*

Emerging evidence suggests that mental health risk may vary by IBD type. A systematic review including both adult
and pediatric populations reported no significant overall increase in anxiety risk among pediatric IBD patients (hazard
ratio [HR] 1.47, 95% CI 0.66-3.27), but a markedly elevated risk in children with Crohn’s disease (HR 2.21, 95% CI
1.98-2.47). The risk of depression in pediatric IBD was also significantly increased (HR 1.6, 95% CI 1.4-1.7). However,
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Figure | Epidemiological characteristics and mechanisms of mental health comorbidities in pediatric IBD.

only two studies specifically examined pediatric patients, limiting statistical power and generalizability.'® Consistent with
these findings, another cohort study showed that children with CD had a higher risk of developing depression (adjusted
HR [aHR] 1.41; 95% CI, 1.15-1.74; P = 0.001) and anxiety (aHR, 1.39; 95% CI, 1.11-1.74; P = 0.004), whereas these
associations were less pronounced in UC.? In contrast, a nationwide Danish cohort study demonstrated an increased risk
of anxiety disorders in patients diagnosed before age 18 with either CD (incidence rate ratio [IRR] 1.58, 95% CI
1.33-1.86) or UC (IRR 1.39, 95% CI 1.19-1.64).%° Collectively, these findings indicate that childhood- or adolescent-
onset IBD, irrespective of subtype, is associated with a sustained elevation in mental health risk.

Age at disease onset is an important modifier of mental health risk in pediatric IBD. A recent UK cohort study
examining the incidence of mental health disorders in children and young adults with IBD reported that depression was
the most common psychiatric condition (6.5% vs 4.7% in controls), followed by anxiety (5.1% vs. 3.9% in controls).
After adjustment for confounders, IBD was associated with an increased risk of any mental disorder (aHR 1.28, 95% CI
1.12-1.46, P < 0.001), including depression (aHR 1.34, 95% CI, 1.16-1.56; P < 0.001) and anxiety (aHR 1.25, 95% CI,
1.06-1.48; P = 0.007). Subgroup analyses demonstrated the highest risk of new-onset mental health disorders among
patients aged 12—17 years compared with those aged 5—11 years and 18-25 years (aHR 1.39; 95% CI, 1.14—-1.70). In both
the IBD and control cohorts, cumulative incidence of depression increased with age, reaching 6.3% versus 4.8% by age
18, and 20.6% versus 15.4% by age 25. These findings indicate that children and adolescents with IBD, particularly
adolescents and those with CD, represent a high-risk population for mental health disorders. The limitations of this study
included the absence of detailed data on disease activity, treatment adherence, family psychiatric history, and academic
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Figure 2 Pathophysiological mechanisms of co-morbid mental health disorders in pediatric IBD.

performance, as well as reliance on primary care coding, which may result in underdiagnosis or misclassification.?”
However, a systematic review of children and adolescents aged 6 to 18 years with IBD reported a lower prevalence of
anxiety and depressive symptoms (approximately 15-16%) compared with adults with IBD (approximately 21-35%) and
with pediatric patients affected by other chronic diseases, such as diabetes and asthma (approximately 27-33%). This
discrepancy may reflect age-related increases in psychiatric risk and the cumulative burden of disease-related complica-
tions over time. However, this review was dominated by two large studies (n = 2144 and n = 2733), whereas other studies
enrolled fewer than 150 participants, raising concerns about selection bias. In addition, nearly 70% of the studies were
conducted in North America, limiting cultural generalizability. Heterogeneity in assessment tools and diagnostic criteria
for anxiety and depression further reduces the comparability and reliability of the pooled estimates.'*

Disease activity is a key determinant of mental health outcomes in IBD and is strongly associated with anxiety and
depressive symptoms. Studies in both adult and pediatric populations have consistently reported higher rates of anxiety
and depression during active disease than during remission.”’?” A case—control study of 52 adolescents with IBD
patients and matched healthy controls found that despite 82.7% of patients being in clinical remission, adolescents with
IBD still exhibited a broad spectrum of psychological symptoms, particularly depression (P < 0.001). However, the
single-center design and small sample size limited statistical power, highlighting the need for multicenter studies,
especially those including patients with active disease.”®
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Figure 3 Interventions for pediatric IBD comorbid with mental health disorders.

Sex-based differences in mental health outcomes among children with IBD remain unclear. Most studies report no
significant association between sex and the prevalence of mental health issues in pediatric IBD,'* and several analyses
have found no clear relationship between sex and depressive symptoms.>”*® However, some evidence suggests that
female pediatric patients may experience more depressive symptoms (r = 0.21, P < 0.01) and anxiety (R* = 0.05, P =
0.02).>'? Family and psychosocial factors may also influence mental health risk. A nationwide German study found no
significant association between family structure (single-parent vs. two-parent households) and mental health diagnoses
(P = 0.06), whereas having one to two siblings was associated with a reduced risk of mental health issues (P = 0.03) and
anxiety (P = 0.005). However, the cross-sectional study design and the use of non-validated questionnaires may have
introduced sampling bias.*®> Additional factors linked to depressive and anxiety symptoms include greater abdominal pain
severity, pharmacological treatment, particularly corticosteroid use, negative illness perceptions, and internalizing
symptom patterns characterized by mutual reinforcement of depression and anxiety.** Anxiety has also been associated
with increased surgical risk, poorer treatment compliance, and reduced quality of life in pediatric IBD.***® Overall,

further well-designed studies are needed to clarify the relationship between pediatric IBD and depression and anxiety.

Sleep Disorders
Sleep disorders encompass impairments across multiple dimensions of sleep health, including sleep behavior, satisfac-
tion, duration, efficiency, and daytime sleepiness.>’ Evidence from adult IBD populations indicates that poor sleep
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quality can exacerbate inflammation, potentially worsening disease prognosis.®® Given that pediatric IBD often has
a more aggressive course and broader intestinal involvement, understanding sleep health in this population is particularly
important. A recent retrospective cohort study from the United Kingdom examined sleep outcomes in individuals aged
5-25 years and found that patients with IBD and comorbid mental health disorders had a significantly higher risk of
developing sleep disorders (aHR = 1.63, 95% CI 1.02-2.62). Although sleep risk was not analyzed separately for those
younger than 18 years, and the pediatric sample was relatively small (n = 40), an increasing trend in sleep disorder risk
was still observed in children with IBD.*® Overall, the incidence of sleep disorders in pediatric IBD (3.9%) was
significantly higher than that in controls (2.6%), making sleep disorders the third most common mental health condition
in this population after depression and anxiety. After adjustment for age, sex, socioeconomic status, and race, pediatric
IBD was independently associated with sleep disorders (aHR 1.40, 95% CI: 1.15-1.71; P = 0.001). Importantly, elevated
risk may persist for up to 10 years following IBD diagnosis. Sleep disorders frequently coexist with depression and
anxiety. However, the observational study design precludes causal inferences, and the absence of detailed data on sleep
disorder type, severity, and treatment, represents an important limitation of the current evidence.”

A systematic review of 28 studies, including 3905 participants, reported that 53%—-60% of children with IBD
experienced clinically significant sleep disturbances. However, the overall prevalence of sleep disorders in pediatric
IBD was not consistently higher than that observed in healthy children. Most included studies identified a positive
correlation between disease activity and sleep disorders, particularly in CD, characterized by prolonged nocturnal
awakenings and reduced deep sleep duration. Parent-reported nighttime awakenings were also significantly correlated
with disease activity. However, interpretation of these findings is limited by methodological heterogeneity, as only nine
studies used validated sleep assessment instruments, while 15 relied on single sleep items or subscales. In addition, most
studies were cross-sectional and involved small sample sizes.*

A cross-sectional study of 53 children with IBD found that 67.9% of parents and 60% of adolescents identified sleep
disturbances. Notably, over half of patients continued to experience sleep disturbances during remission (53.12%). By
disease type, sleep disorders appeared more severe in UC than in CD. Across multiple self-reported sleep scales,
including the Pittsburgh Sleep Quality Index (PSQI, P = 0.03), Pediatric Daytime Sleepiness Scale (PDSS, P = 0.05),
and Adolescent Sleep—Wake Scale (ASWS, P = 0.04), patients with UC reported more severe sleep disturbances than CD
patients. Importantly, sleep quality was significantly associated with disease activity in both CD (P = 0.002) and UC (P =
0.04). However, interpretation is limited by the small sample size, particularly in the UC group (n = 12), necessitating
confirmation in larger cohorts.*’ These findings are supported by a larger study from Turkey, which reported sleep
disorders in 49% of pediatric IBD patients, with a higher prevalence in UC (59.2%) than in CD (40.1%). Patients with
UC exhibited later sleep onset times (P = 0.008). Disease activity was identified as an independent predictor of sleep
disorders in both CD (odds ratio [OR] 1.165, P =0.018) and UC (OR 1.247, P =0.013). However, the retrospective study
design and single-center setting limit the generalizability of findings.*? Further large, multicenter, well-designed studies
are needed to obtain more robust evidence. It should be noted, however, that most studies in this field are limited by small
sample sizes, single-center designs, and cross-sectional methodology. These limitations constrain the generalizability of
prevalence estimates and preclude definitive conclusions regarding causality.

Suicide and Self-Harm

Suicide is defined as death resulting from intentional self-inflicted injury with the intent to die, whereas self-harm refers to
deliberate injury without suicidal intent.** Several studies have examined the association between adult-onset IBD (>18 years)
and suicide risk.** Adult IBD patients have an overall higher risk of suicide (HR 1.2, 95% CI 1.1-1.4), with a particularly
higher risk in CD (HR = 1.5, P = 0.0001).*> However, there is a paucity of studies focusing on pediatric IBD.

Evidence suggests that suicide-related behaviors may be more prevalent in pediatric IBD than in other chronic
childhood conditions. Compared with adolescents with juvenile idiopathic arthritis, adolescents with IBD have a higher
prevalence of at least one mental health disorder (30% vs. 15.8%). In this cohort, 18% of adolescents with IBD reported
suicidal ideation, 6% reported self-harm behaviors, and 2% reported suicide attempts.*® In addition, female patients had
a higher prevalence of mental health problems (35% vs. 21%). However, the single-center retrospective study limits the
generalizability of the findings.
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Population-based data from the United Kingdom further indicate an increased risk of self-harm in children and young
people with IBD (aHR 1.49, 95% CI 1.00-2.21, P = 0.05). Although the risk of parasuicide (suicide-like behavior) did
not reach statistical significance, event rates were consistently higher than in controls, suggesting a potentially elevated
suicide-related risk in this population. Subgroup analyses identified adolescents aged 12—17 years, males, and patients
with CD as higher-risk groups.”> A prior systematic review reported particularly elevated suicide risk among patients
with childhood-onset IBD, young adults with IBD, and those with a short disease duration, with the highest risk observed
in childhood-onset disease. Contributing factors may include limited psychological maturity, disease-related stigma, the
vulnerability of adolescence to mental health issues, and decreased treatment adherence during transition from pediatric
to adult care.*’ Consistent with this, a study of 6,689 patients with childhood-onset IBD reported a standardized mortality
ratio (SMR) for suicide of 3.8 (95% CI 2.2-6.0).*® Another large cohort study, including 6,464 pediatric patients, found
an increased risk of suicide attempts (HR 1.4, 95% CI 1.2-1.7), with a higher incidence in IBD patients than in the
general population (1.6 vs. 1.2 per 1,000 person-years). Risk was significantly higher in CD (HR 1.5, 95% CI 1.1-2.0)
but not in UC (HR 1.2, 95% CI 0.9-1.6).*

In adult IBD outpatients, depression severity has been identified as the strongest predictor of suicidal ideation,
whereas disease activity and inflammatory markers show no significant association; use of low-dose tricyclic antide-
pressants has also been linked to increased risk.”® Whether these findings apply to pediatric populations remains unclear.
Overall, suicide and self-harm in children and adolescents with IBD remain underrecognized, highlighting the need for
systematic psychological assessment and targeted mental health support in this vulnerable population.

Other Mental Health Issues

Adolescents with IBD have a markedly higher risk of eating disorders (EDs). A study comparing adolescents aged 13—18
years with IBD and those with restrictive eating disorders (REDs), including anorexia nervosa and avoidant or restrictive
food intake disorder, found that 15.8% of adolescents with IBD screened positive for ED risk, substantially higher than
the prevalence in the general adolescent population (approximately 2.7%). Adolescents with IBD at high risk for EDs
demonstrated psychological profiles that closely overlapped with those of patients with diagnosed REDs, suggesting
shared underlying mechanisms. Female sex (OR 0.133) and longer disease duration (OR 1.055) were identified as risk
factors for ED in adolescents with IBD.>' However, the relatively small sample size and possible exclusion of more
complex cases may have introduced selection bias.

Neurodevelopmental disorders, primarily attention-deficit/hyperactivity disorder (ADHD) and autism spectrum disorder
(ASD), have also been reported at higher rates in pediatric IBD. A single-center retrospective study found that 21.4% of
children with UC had comorbid neurodevelopmental disorders, significantly exceeding population estimates (8.8%). The
prevalence of ASD was particularly elevated at 8.2%, approximately threefold higher than in the general pediatric population.
Children with UC and comorbid neurodevelopmental disorders exhibited more extensive endoscopic involvement, with E3—4
disease in 94.6% of cases, compared with 78.2% in those without comorbidity. Paradoxically, overall endoscopic severity
scores were lower in the comorbidity group, suggesting a clinical-endoscopic dissociation that may reflect altered pain
perception or communication difficulties, potentially leading to underreporting of symptoms and misestimation of disease
activity. Limitations include reliance on medical history and behavioral observation for diagnosis, without standardized
neuropsychological assessments. The potential contribution of the gut microbiota to these associations warrants further
investigation.”> Consistent with a bidirectional relationship, a systematic review reported that individuals with ASD have an
overall 1.66-fold higher risk of subsequently developing IBD, with a stronger association for UC (1.91-fold) than for CD
(1.47-fold). These findings emphasize the importance of considering IBD in children with ASD who present with non-specific
gastrointestinal symptoms such as abdominal pain, diarrhea, or weight loss.” Overall, available evidence suggests meaningful
interactions between neurodevelopmental abnormalities and IBD, although further large-scale, mechanistic studies are
needed. Importantly, evidence on neurodevelopmental comorbidities in pediatric IBD is derived predominantly from small,
single-center retrospective studies that often lack standardized neuropsychological assessments.

Although post-traumatic stress disorder (PTSD) is not a predominant psychiatric condition in pediatric IBD, and the
absolute number of affected individuals is small, the relative risk is markedly increased. Among children and young
adults with IBD, the odds ratio for PTSD is 4.5 (95% CI: 4.21-4.81, P < 0.001), indicating an approximately fourfold
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higher risk compared with peers without IBD. These findings support the inclusion of PTSD in routine mental health
screening for pediatric and young adult IBD patients. However, the retrospective design of this study precludes definitive
causal inference.”® A large Swedish cohort study reported a 20% increased risk of ADHD among children with IBD (HR
1.20, 95% CI 1.10-1.40).>°> However, a more recent population-based cohort study found no statistically significant
increase in ADHD diagnoses in pediatric IBD and suggested a decreasing trend (HR 0.77, 95% CI 0.56—1.06). Compared
with matched controls, children with IBD also had a significantly lower likelihood of methylphenidate use (a commonly
prescribed medication for ADHD) (HR 0.75, 95% CI 0.58-0.98), a pattern that was particularly pronounced in UC,
where both the risk of methylphenidate use and ADHD diagnosis were markedly decreased (HR 0.63, 95% CI 0.43-0.93;
HR 0.63, 95% CI 0.39-1.03, respectively). The reduced risk may reflect lifestyle changes following IBD diagnosis,
symptom overlap between IBD and ADHD (such as fatigue and poor concentration), or underdiagnosis in this popula-
tion. As this study was conducted within the Danish healthcare system, caution is warranted when extrapolating these
results to other settings.’® A schematic illustration of the epidemiological characteristics and mechanisms of mental
health comorbidities in pediatric IBD is presented in Figure 1.

Pathophysiological Mechanisms of Mental Health Disorders Comorbid with
Pediatric IBD

Gene—-Environment Interactions
Gene—environment interactions play a central role in linking pediatric IBD with mental health disorders. The immune-
related gene PTPN2 (protein tyrosine phosphatase non-receptor type 2) regulates T-cell receptor signaling, cytokine
pathways, and intestinal epithelial homeostasis, and has been implicated in IBD susceptibility and progression. In PTPN2
knockout mouse models, reduced brain levels of norepinephrine, dopamine, and serotonin have been observed, accom-
panied by anxiety-like behaviors, suggesting a mechanistic link between PTPN2 dysfunction, intestinal inflammation,
and anxiety phenotypes.’’”® Genome-wide association studies (GWAS) have also identified shared genetic risk loci
between IBD and depression, including RHOA (Ras homolog family member A). RHOA is a stress response-related gene
involved in neuronal dendritic remodeling and regulation of social stress responses and depression-like behaviors.>

Beyond shared susceptibility genes, several inflammation-related genes implicated in IBD, such as /L-6R, P2RX7,
NOD2, and IL23R, contribute to immune activation, cytokine signaling, and microbial recognition. These genes also
exhibit altered expression in specific brain regions and have been associated with depressive phenotypes, suggesting that
inflammatory pathways may serve as a biological bridge between IBD and depression.®

Environmental stressors such as chronic pain, frequent medical visits, and disease-related social restrictions can also
cause psychological stress in children with IBD, thereby triggering or exacerbating depression and anxiety.”” In addition,
maternal history of mental illness has been associated with an increased risk of emotional disorders in children with UC,
highlighting the potential contribution of familial and heritable factors to mental health comorbidity in pediatric IBD.*®

Dysregulation of the Gut—Brain Axis
Bidirectional communication between the gastrointestinal tract and the central nervous system, known as the gut-brain
axis, plays a critical role in both IBD pathogenesis and the development of mental health disorders. Intestinal
inflammation can influence brain function through neural, endocrine, and immune mechanisms, thereby contributing to
anxiety, depression, and other psychiatric symptoms.®"®> Chronic intestinal inflammation may disrupt epithelial and
vascular barriers, promoting systemic inflammation and neuroimmune signaling. In this context, brain-resident macro-
phages, particularly microglia, may play a key role in mediating inflammatory effects on the central nervous system.®®
Experimental studies in germ-free mice have demonstrated that the gut microbiota regulates the set point of the
hypothalamic—pituitary—adrenal (HPA) axis and behavioral stress responses. Conversely, sustained psychological stress
can induce HPA axis dysfunction and colonic cortisol deficiency, potentially triggering chronic intestinal inflammation in
genetically susceptible hosts.®* 7 Clinically, up to 50% of patients with depression exhibit HPA axis overactivation,
characterized by persistently elevated cortisol levels, impaired glucocorticoid receptor sensitivity, and weakened negative
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feedback. These alterations may further compromise intestinal barrier integrity, reshape the gut microbiota, and
dysregulate mucosal immune responses, thereby promoting IBD development or exacerbation.®”:*®

Gut microbiota dysbiosis, typified by an expansion of pro-inflammatory taxa and depletion of anti-inflammatory
bacteria, has been observed in both IBD and depression, supporting a shared microbial signature in these conditions.®””°
Clinical interest in microbiota-based interventions has therefore increased. A systematic review reported improvements
in depressive and anxiety-like symptoms following fecal microbiota transplantation (FMT) in diverse populations.”’ In
addition, probiotics such as Lactobacillus and Bifidobacterium have been shown to alleviate depressive symptoms, and
fecal microbiota from patients with comorbid IBD and depression can induce both depression-like behaviors and
intestinal inflammation in animal models.”*”* Collectively, these findings support the concept of the microbiota—gut—
brain axis (MGBA) as a mechanistic link between IBD and neuropsychiatric disorders. The MGBA represents
a complex, multi-directional network integrating neural, immune, and endocrine signaling between the gut microbiota,
intestine, and brain.”* However, most available evidence is indirect and is derived largely from observational studies or
small experimental cohorts. Robust mechanistic and longitudinal studies are still needed to define the precise role of the
gut microbiota in the pathogenesis of mental health disorders comorbid with pediatric IBD. Although adult studies have

extensively characterized microbiota alterations in IBD-associated depression, pediatric data remain scarce.

Immune Dysregulation

Immune imbalance, particularly increased T helper 17 (Th17) cells and reduced regulatory T (Treg) cells, has been
documented in both IBD and depression. In mouse models, probiotic and prebiotic interventions targeting group 3 innate
lymphoid cells (ILC3) promote the expansion of Treg cells in the intestinal mucosa and enhance behavioral responses
under sustained and recurrent stress. Conversely, disruption of the Th17/Treg equilibrium has been implicated in stress-
induced behavioral alterations, suggesting that intestinal immune dysregulation may affect emotional function through
central nervous system pathways.”

A study prospectively examined the associations between immune biomarkers, including C-reactive protein (CRP),
albumin, and the CRP-to-albumin ratio, and symptoms of anxiety, depression, and insomnia in children with IBD treated
at an Italian outpatient clinic between September 2021 and March 2022. The cortisol awakening response showed
a positive correlation with anxiety symptoms (p = 0.591, P = 0.026), whereas albumin levels showed a negative
correlation with both anxiety (p = —0.687, P = 0.007) and insomnia (p = —0.648, P = 0.012). No significant correlation
was observed with depressive symptoms. These findings suggest that albumin and CAR may serve as potential
biomarkers of anxiety and sleep disturbance risk in pediatric IBD. However, the small sample size precluded multi-
variable analyses, limiting interpretability. Larger multicenter, longitudinal studies incorporating repeated assessments
and integrated biological, psychological, and social variables are required to validate these associations.”® In-depth
comprehension of the interactions among the gastrointestinal tract, immune system, and central nervous system, as well
as clarification of disease-specific mechanisms in UC and CD, will be essential for improving the prediction and
management of mental health comorbidities in pediatric IBD and other inflammatory disorders.

Medication Effects
Small-scale studies have reported the emergence of neuropsychiatric symptoms within months of initiating TNF-a
inhibitor therapy, even as gastrointestinal symptoms improve, suggesting partially shared or interacting pathogenic
mechanisms.”””® Psychiatric adverse effects typically appear within 2—8 weeks after initiation of biologic agents and
most commonly include depression, anxiety, irritability, insomnia, suicidal ideation, and manic symptoms. Notably, many
affected patients have no prior psychiatric history. However, evidence in pediatric IBD populations remains sparse.
Infliximab, in addition to its association with depression and suicidality in adults, has also been linked to similar
effects in adolescents. One case report described a 16-year-old boy with a 2-year history of CD who developed
depressive symptoms shortly after starting infliximab and attempted suicide by hanging after the fourth infusion. His
psychiatric symptoms resolved with fluoxetine, melatonin, and psychotherapy, and did not recur with subsequent
infusions, highlighting the importance of pre-treatment mental health screening, close monitoring during biologic
therapy, and timely intervention in adolescents receiving biologic agents.”® Adalimumab has likewise been associated
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with insomnia, emotional lability, depressed mood, impaired attention, and suicidal ideation in pediatric patients with
other inflammatory diseases, indicating that similar risks should be considered in the management of pediatric IBD.”**%
Although TNF-a is considered a key molecule linking inflammation, major depressive disorder, and suicidal behavior,
the mechanisms by which pharmacological suppression of endogenous TNF-a may precipitate neuropsychiatric symp-
toms remain unclear.®' To date, most evidence on medication-related psychiatric effects in IBD derives from adult
studies, with limited and heterogeneous pediatric data. Well-designed randomized controlled trials are needed to better
define the relationship between the two in pediatric populations. A schematic illustration of the pathophysiological

mechanisms of co-morbid mental health disorders in pediatric IBD is presented in Figure 2.

Interventions for Mental Health Disorders in Pediatric IBD
Established and Evidence-Based Approaches

Screening

Children and adolescents with IBD are at an increased risk for anxiety and depression, yet these conditions remain frequently
underdetected. Failure to identify mental health disorders can compromise treatment adherence, increase relapse risk, and raise
healthcare utilization and costs. A recent consensus statement from the Crohn’s & Colitis Foundation (New York, NY, USA)
advocates routine assessment of anxiety and depression in patients with IBD, including children and adolescents, using the
Patient-Reported Outcomes Measurement Information System (PROMIS). Several age-appropriate tools are endorsed,
including the Child Depression Inventory for children and adolescents aged 7-17 years, the Moods and Feelings
Questionnaire for individuals aged 6-19 years, the Patient Health Questionnaire (PHQ-2 and PHQ-9) for those aged 12
years and older, and the Generalized Anxiety Disorder-7 (GAD-7) for anxiety screening in individuals aged 12 years and older.
Interpretation of screening results should be performed by appropriately trained professionals.®” In line with these recom-
mendations, some experts advocate integrating depression screening into routine pediatric IBD care. Specifically, annual
screening is recommended for all patients aged 12 years and older, using the short form of the Moods and Feelings
Questionnaire (MFQ-SF) at age 12 and the PHQ-9 from age 13 onwards.*

The feasibility of implementing Patient-Reported Outcome Measures (PROMs) in pediatric IBD practice has been
demonstrated in a real-world outpatient setting. In one study, patients aged 8—18 years and their parents received
automated PROMs questionnaires via a patient portal every three months, administered seven days before scheduled
visits. The assessments covered anxiety, depression, fatigue, pain, and quality of life. High satisfaction with the patient
portal and clinician communication was reported, supporting the practicality of PROMs-based screening. However, the
authors noted that questionnaire results required more systematic discussion during clinic visits and suggested that
extending the screening interval to six months might further improve patient acceptability.*

Emerging and Experimental Approaches
Treatment

Similar to adults, adolescents with anxiety or depression demonstrate poorer adherence to medical therapy, underscoring
the particular challenges of managing mental health comorbidities in pediatric IBD.** To mitigate the long-term
psychological consequences of childhood-onset IBD, disease narrative training has been proposed to help patients
develop a more adaptive understanding of their illness, which may help ameliorate depressive symptoms.®
Strengthening family support is also crucial, as family functioning strongly influences treatment adherence and psycho-
logical outcomes in affected children and adolescents.*® Psychotherapeutic interventions have shown potential benefits.
A prospective randomized trial evaluated short-term psychodynamic psychotherapy combined with standard medical
treatment in adolescent and young adults with IBD and found a significant reduction in depressive symptoms compared
with standard treatment alone (PHQ-9 score reduction, P = 0.014), although no significant improvement in anxiety was
observed (P = 0.288).%” However, interpretation is limited by the small sample size and the absence of inflammatory
marker assessment, precluding mechanistic insights. Disease-specific cognitive behavioral approaches, such as primary
and secondary control enhancement therapy, have also been proposed for adolescent depression in IBD, but robust
evidence supporting their efficacy remains limited.*?
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A patient- and family-centered multidisciplinary care model has been proposed for pediatric IBD, integrating
psychologists into the core care team. In this model, psychologists conduct early and annual screening for depression,
anxiety, and quality of life, deliver targeted psychological interventions, and coordinate referrals. Joint consultations
involving psychologists and clinicians are recommended to facilitate comprehensive assessment and early intervention.®®
Despite its conceptual appeal, this model has not yet been widely implemented in clinical practice.

Pharmacologic management of psychiatric symptoms in pediatric IBD requires particular caution. A case series
involving four adolescents reported frequent gastrointestinal adverse effects with fluoxetine during active IBD, leading to
treatment discontinuation in three patients, whereas tolerability improved during remission. Mirtazapine and sertraline
were better tolerated in some cases. These findings highlight the need to individualize antidepressant selection based on
disease activity, symptom profiles, and psychological status, although the small sample size and lack of controls limit
generalizability.*

Biologic therapies, which target dysregulated inflammatory cytokines, are now central to pediatric IBD management.
However, evidence regarding their effects on mental health outcomes remains limited and is largely extrapolated from
adult studies. In adults with active IBD, anti-TNF therapy has been associated with improvements in depressive and
anxiety symptoms alongside reduced disease activity.”® However, a randomized, controlled trial in treatment-resistant
depression found no overall antidepressant effect of anti-TNF therapy, with benefits confined to patients with high
inflammatory burden.”’ Anti-a4/p7 integrin therapy has shown comparable and potentially more sustained improvements
in mood symptoms in IBD populations.”® Importantly, psychiatric adverse effects have also been reported with biologic
agents, with depression ranking among the most common psychiatric events associated with anti-p40 IL-12/1L-23
antibodies and vedolizumab.’® These observations highlight the need for careful mental health monitoring, particularly
during the early phases of biologic therapy’® The interventions for pediatric IBD comorbid with mental health disorders
are illustrated in Figure 3.

Summary

The incidence of pediatric IBD has shown a progressive increase. Its chronic, relapsing course is closely linked with
various mental health disorders. Children and adolescents with IBD are at an elevated risk of developing depression,
anxiety, sleep disorders, suicidal and self-harming behaviors, eating disorders, neurodevelopmental disorders (such as
ASD), and PTSD. The wide variability in the reported rates of mental comorbidities suggests substantial underdiagnosis.
The relationship between pediatric IBD and mental health issues arises from complex, interacting mechanisms involving
gene—environment interactions, gut-brain axis dysregulation, immune imbalance, and medication effects. Disease
activity, adolescent onset, Crohn’s disease subtype, and biologic therapy, particularly anti-TNF-a agents, may further
influence psychiatric risk. Despite increasing recognition, evidence-based strategies for preventing and managing mental
comorbidities in pediatric IBD remain limited. Routine mental health screening using validated tools (PROMIS, PHQ-9,
and GAD-7) should be integrated into pediatric IBD care, including regular outpatient assessment and at least annual
universal screening. Multidisciplinary teams comprising psychologists, gastroenterologists, nurses, and social workers
are essential for early identification and coordinated intervention. Future research should prioritize large-scale, prospec-
tive, mechanism-oriented studies, including longitudinal pediatric cohorts, randomized controlled trials of psychological
and pharmacologic interventions, and validation of pediatric-specific screening tools and biomarkers across multicenter

and cross-cultural settings, to clarify causal pathways and optimize prevention and treatment strategies.
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