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Abstract

Inflammatory bowel disease (IBD) is a multisystemic disease with a 
wide range of extraintestinal manifestations in both ulcerative colitis 
and Crohn’s disease, while increasing evidence supports the interac-
tion between gut and central nervous system, described as “gut-brain 
axis”. According to epidemiological studies, it seems that patients 
with IBD present more frequently with impaired mental status com-
pared to the general population, leading to diagnostic and manage-
ment problems in this group of patients. The association between IBD 
and mental disorders, such as dementia and autism spectrum disor-
ders, has not been fully clarified; genetic factors and the gut-brain 
axis seem to be involved. The purpose of this review is to present and 
analyze the epidemiological data about this issue, describe the possi-
ble pathogenetic mechanisms and discuss some considerations about 
the management of patients with IBD and impaired mental status.
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Introduction

Inflammatory bowel disease (IBD) is a chronic idiopathic un-
known etiology disease of gastrointestinal tract, comprising 
two main forms: Crohn’s disease (CD) and ulcerative colitis 
(UC). Both disorders may also affect other organ systems as 
well [1]. IBD has been associated with various neurological 

manifestations, such as cerebrovascular disease, demyelinat-
ing central nervous system disorder and peripheral neuropathy, 
indicating a gut-brain interaction in IBD [2]. In recent decade, 
many studies have documented a possible association between 
IBD and mental disorders, such as dementia, autism spectrum 
disorders (ASDs) and psychiatric diseases [3]. Diagnostic and 
Statistical Manual of Mental Disorders, 5th edition, character-
izes as mental disorder, a clinical significant disturbance in an 
individual’s cognition, emotion regulation or behavior that re-
flects a dysfunction in the psychological, biological or devel-
opmental processes underlying mental functioning, resulting 
usually in significant distress or disability in social, occupa-
tional or other important activities [4]. It is worth noting that 
the estimated prevalence of mental disorders among adults in 
the United States is approximately 20% [5], while the world-
wide prevalence of autism spectrum disorders is about 1% [6].

In this narrative review, we intend to analyze the available 
literature regarding IBD in patients with mental disorders and 
discuss issues of epidemiology, pathophysiology and manage-
ment in order to raise awareness and present the clinical as-
pects about this subgroup of IBD patients.

Epidemiology

In patients with IBD, several studies have described an in-
creased frequency of various mental disorders, ranging from 
mild depression to severe form of schizophrenia and serious 
dementia, while the prevalence of mental disorders depends on 
the study (Table 1) [7-21].

Psychiatric diseases

Many studies have described that IBD patients often suffer 
from anxiety and depression that may influence the course of 
disease through the gut-brain axis [22]. A recent systematic re-
view demonstrated that the prevalence of anxiety and depres-
sion is higher in patients with IBD (anxiety 19.1% versus 9.6% 
and depression 21.2% versus 13.4%), while the rates seem to 
be higher when the disease is active [7]. Risk factors of depres-
sion among patients with IBD seem to be age, severe disease, 
flares, disable or unemployed status, socioeconomic depriva-
tion [23] and coronavirus disease 2019 (COVID-19) lockdown 
[24]. Furthermore, several studies have demonstrated that the 
rate of suicidal ideation seems to be increased in IBD patients 
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and is approximately 6% [25].
Regarding the association between bipolar disorder and 

IBD, the data are conflicting. A population-based IBD cohort 
study found lower rates of bipolar disorder in IBD patients 
than in control subjects in the United States and New Zeeland 
[26]. However, a population-based cross-sectional study from 
Taiwan demonstrated that patients with IBD were more likely 
to have bipolar disorder (adjusted odds ratio (OR): 2.1; 95% 
confidence interval (CI): 1.30 - 3.38) [8], while a national co-
hort study from Denmark found higher risk of bipolar disorder 
only in patients with CD [9]. In addition, a Canadian cohort 
study demonstrated a higher incidence rate ratio of schizophre-
nia in IBD patients compared to matched-control individuals 
to age and sex, but this was not statistically significant (1.64; 
95% CI: 0.95 - 2.84) [10]. Also, a general population-based 
study from United Kingdom demonstrated no evidence of 
an increased likelihood of schizophrenia in patients with CD 
(OR: 0.74; 95% CI: 0.44 - 1.3) and UC (OR: 0.71; 95% CI: 
0.44 - 1.1) in comparison with the general population [27].

Some case reports and case series have suggested a possi-
ble association between eating disorders, such as bulimia ner-
vosa and anorexia, and IBD; however, the evidence is scarce 
and most studies are required in order to support this causal 
association [28].

ASDs

According to the Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition, ASDs are characterized by deficits in 
social communications and the presence of restricted interests 
and repetitive behaviors, including four separate disorders: 
autistic disorder, Asperger’s syndrome, childhood disintegra-
tive disorder and the catch-all diagnosis of pervasive devel-
opmental dis order not otherwise specified [29]. Many studies 
have demonstrated that children with ASD suffer frequently 
from gastrointestinal symptoms, such as diarrhea, constipa-

tion, abdominal pain or gaseousness, mainly children with 
ASD and increased problem behaviors, such as social with-
drawal, sleep problems and self-injuries [30, 31]. According 
to a meta-analysis, children with ASD have three times higher 
risk of gastrointestinal symptoms compared to children with-
out ASD [32].

Recently, four case-control study populations have docu-
mented higher prevalence of IBD among patients with ASD 
than that of their respective controls [11]. Furthermore, a pop-
ulation-based study of more than 48,000 children with ASD 
demonstrated a higher prevalence of CD and UC in children 
with ASD compared to controls (0.18% vs. 0.11%). Also, this 
study demonstrated that children with ASD and IBD received 
more frequently second-tier biological agents, such as adali-
mumab and certolizumab, compared to pediatric IBD popu-
lation without ASD. These findings may have two possible 
explanations. Children with ASD and IBD may suffer from 
more severe IBD or IBD refractory to first-line biological 
agents, such as infliximab. The second explanation is that 
children with ASD due to their behavior present less compli-
ance and adherence to oral and intravenous treatment, mak-
ing subcutaneous treatment more feasible [12]. In addition, 
a retrospective study documented an increased prevalence of 
IBD in hospitalized patients with ASD compared to the over-
all hospital population in four hospitals in Boston (0.83% vs. 
0.54%) [13].

Dementia

Dementia is a heterogeneous syndrome that may be caused by 
many different neurological diseases. The major cause of de-
mentia is neurodegenerative disorders, such as Alzheimer dis-
ease, Lewy bodies dementia and Parkinson’s disease, while the 
estimated global prevalence is approximately 7% of individu-
als 65 years or older [33]. A recent population-based cohort 
study demonstrated an overall higher incidence of dementia 
among patients with IBD (5.5% vs. 1.4% among controls). In 
addition, dementia was diagnosed at an earlier age among pa-
tients with IBD (76.24 years vs. 83.45 years) and the risk ratio 
of developing dementia among patients with IBD was 2.54 
(95% CI: 1.91 - 3.37). Furthermore, the risk for dementia was 
associated with the chronicity of IBD diagnosis and dementia 
risk seems to accelerate over time correlating with the chronic-
ity of IBD diagnosis, while no significant differences in the 
risk for dementia were demonstrated between patients with 
UC and CD [14].

Concerning Parkinson disease, dementia occurs in 30% of 
patients with Parkinson’s disease [15], while several epidemio-
logical studies have demonstrated an association between Par-
kinson’s disease and IBD [34]. A recent meta-analysis found 
an overall increased risk of Parkinson’s disease development 
compared to control individuals (risk ratio (RR): 1.41; 95% 
CI: 1.19 - 1.66). Patients with CD had a 28% increased risk of 
Parkinson’s disease (RR: 1.28; 95% CI: 1.08 - 1.52) and UC 
patients had a 30% increased risk of Parkinson’s disease (RR: 
1.30; 95% CI: 1.15 - 1.47) [16]. In addition, many studies have 
demonstrated that IBD treatment seems to decrease the subse-
quent risk of Parkinson’s disease development [35]. Instead, 

Table 1.  Mental Disorders Associated With Inflammatory Bow-
el Disease

Psychiatric diseases
  Depression [7]
  Bipolar disorder [8, 9]
  Schizophrenia [10]
Dementia
  Alzheimer’s disease [14, 15]
  Parkinson’s disease [16]
  Vascular dementia [20, 21]
Autism spectrum disorders [11-13]
Genetic syndromes
  Down syndrome [17]
  Turner syndrome [18]
  Williams syndrome [19]
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patients with Parkinson’s disease seem to have no higher risk 
for either CD or UC [36].

Genetic syndromes with impaired intellectual ability

Several case reports have described IBD development in pa-
tients with genetic syndromes that cause intellectual disability, 
such as Down syndrome [17], Turner syndrome [18] and Wil-
liams syndrome [19]; however, data are very limited and no 
association has been documented.

Pathogenesis

Although the pathogenetic mechanisms between IBD and 
mental disorders have not been fully elucidated, genetic factors 
and the gut-brain interaction seem to contribute to the elevated 
prevalence of mental disorders in patients with IBD (Fig. 1).

Psychiatric diseases

Several inflammatory diseases, including IBD, have been as-

sociated with anxiety and depression development. Clinical 
studies have demonstrated that cytokine release may affect 
neurobehavioral functions and cause negative effects on emo-
tional and memory effects [37, 38]. Also, animal models have 
shown that inflammation induction may cause hypothalamic-
pituitary-adrenal axis dysregulation and changes in blood-
brain barrier integrity. The disruption of blood-brain barrier 
leads to increased inflammatory mediators in central neural 
system (CNS), affecting the neurotransmitter metabolism, 
in brain regions associated with emotional regulation, such 
as the nucleus accumbens, amygdale and hippocampus [39]. 
Furthermore, some authors have suggested that depression in 
inflammatory conditions is a form or a consequence of sick-
ness behavior and it is an adaptive response that enhances re-
covery by conserving energy to combat acute inflammation 
[40].

On the other hand, it should be mentioned that psychologi-
cal factors may affect the course of IBD and several studies 
have described the role of psychological factors on the course 
of IBD, demonstrating that psychological stress may cause dis-
ease relapse or exacerbation [41]. Stress may induce changes 
in gastrointestinal function, such as increased intestinal motil-
ity and permeability, and activation mucosal mast cells, from 
which the course of IBD may be influenced [42, 43].

Figure 1. Inflammatory bowel disease-associated pathogenetic mechanisms of mental disorders. CD: Crohn’s disease; PD: 
Parkinson’s disease; IBD: inflammatory bowel disease; ASD: autism spectrum disorder.
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ASDs

Genetic and immunological factors are included to the pos-
sible explanations of the epidemiological association between 
IBD and ASD. A study demonstrated that two losses of func-
tion mutations previously implicated in IBD on the autophagy 
pathway (ATG16L1 and GABARAPL1) may play a role in 
ASD development, while one ASD-associated loss of function 
mutation (ATG7) may contribute to IBD [44]. Furthermore, 
identification of an overlap gene expression in gastrointestinal 
tissue in pediatric patients with IBD and in children with ASD 
has been described [45]. In addition, gut microbiome may par-
ticipate in association between IBD and ASD, as individuals 
with ASD seem to have an altered gut microbiota [46] and mi-
crobiota dysbiosis may contribute to IBD development [47]. 
Further studies are required due to the lack of data about this 
topic.

Dementia

The pathogenic mechanism of the increased risk of dementia 
in patients with IBD may be multifactorial and involves chron-
ic inflammation, atherosclerosis acceleration and hypercoagu-
lopathy. In particular, Alzheimer’s disease is the most frequent 
cause of dementia and the major pathogenetic mechanisms 
include the development of amyloid β plaques and neurofibril-
lary tangles [48]. Several studies have suggested that systemic 
chronic inflammation may accelerate the progression of Alz-
heimer’s disease via alterations of the blood-brain barrier and 
the microglial activation [49], indicating that IBD as a chronic 
inflammatory condition may contribute to Alzheimer’s disease 
progression.

Regarding Parkinson’s disease, mutations of leucine-rich 
repeat kinase 2 (LRRK-2) seem to cause disrupted autophagy 
and participate in Parkinson’s disease development [50], as 
a recent study identified shared genetic variants of LRRK-2 
between Parkinson’s disease and CD [51]. Furthermore, gut-
brain axis may contribute to Parkinson’s disease development 
in patients with IBD, as animal studies have suggested that 
alterations of gut microbiota may trigger Parkinson’s disease 
[52], while a recent study demonstrated that gastrointestinal 
infections are associated with a higher risk of Parkinson’s dis-
ease [53].

In addition, IBD has been associated with a higher risk 
of thromboembolic events and stroke development due to 

thrombocytosis, coagulation abnormalities, hyperlipidemia 
and hyperhomocysteinemia [20], thus contributing to the de-
velopment of vascular dementia. It is worth mentioning that 
vascular dementia seems to cause approximately 15% of de-
mentia cases [21].

Furthermore, dysbiosis of the gut microbiome seems to 
be present in patients with IBD [54] and many studies have 
suggested that dysregulation of the gut microbiota may play a 
role in the progression of dementia through alterations of the 
gut barrier, production of microbial neurotoxic metabolites in 
systemic circulation and increased inflammation [55, 56].

Management

Treatment and management of patients with IBD and mental 
illness poses many serious problems and is often a challenge 
due to difficulties in compliance, communication problems 
and non-cooperation in the physical examination of this group 
of patients (Table 2). We suggest that collaboration between 
gastroenterologists, psychiatrists and patient’s family mem-
bers may be beneficial and helpful in treatment compliance and 
monitoring of these patients. For the aforementioned reasons, 
diagnosis of IBD in patients with mental disorders may be dif-
ficult, while endoscopy may be a complex process or even not 
feasible, especially in patients with severe dementia or major 
psychiatric disorders. Deep sedation may be mandatory during 
endoscopy, while adequated bowel preparation for colonos-
copy remains a significant issue. In addition, the choice of the 
appropriate treatment should take into account several aspects. 
The use of intravenous biological agents requires inpatient 
treatment, while azathioprine use requires close monitoring 
due to frequent adverse events, mainly within the first weeks. 
Furthermore, we would recommend avoiding the frequent use 
of corticosteroids in patients with psychiatric disorders. Many 
studies have demonstrated corticosteroid-induced psychiat-
ric side effects, including disturbances of cognition, mood, 
sleep and behavior through implication of the hypothalamic-
pituitary-adrenal axis. The estimated prevalence of psychiatric 
side effects ranges from 1% to 10%, while dosage and dura-
tion of corticosteroids administration are directly related to the 
frequency of adverse effects [57, 58]. In a recent prospective 
study, the rate of corticosteroid-induced mood changes in IBD 
patients after 2 weeks of prednisone 40 mg daily was 49.1% 
[59]. In the last decade, second generation of topical active 
corticosteroids, such as budesonide and beclomethasone, are 

Table 2.  Management of Patients With Inflammatory Bowel Disease and Mental Disorder

Collaboration between gastroenterologists, neurologists, psychiatrists and patient’s family members
Deep sedation during endoscopy
Subcutaneous biological agents might be preferred due to better compliance
Avoid corticosteroid treatment
Second-generation corticosteroids could be preferred
Physical activity
Avoid alcohol and narcotics use
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often used in UC and CD treatment and have been associated 
with high efficacy, presenting fewer adverse events through 
their low systemic bioavailability and approximately 90% 
first-pass metabolism in liver [60]. On the other hand, accord-
ing to available data, treatment with biological agents does not 
seem to be associated with an increased risk of anxiety, depres-
sion, suicidality and psychosis [61]. Thus, the use of subcuta-
neous biological agents, such as adalimumab, golimumab and 
ustekinumab, in patients with mental illness may be a safe, 
effective and feasible treatment.

Regarding the impact of thiopurine on clinical course of 
mental disorders in IBD patients, there are conflicting data. 
Thiopurines seem to inhibit the Ras-related C3 botulinum 
substrate (Rac 1), which has been implicated in Alzheimer’s 
disease development via increased amyloid precursor pro-
tein [62]. A recent national cohort study from United States 
described that IBD patients receiving thiopurine have a lower 
risk of Alzheimer’s disease compared with IBD patients with-
out thiopurine exposed, demonstrating an adjusted hazard ratio 
(HR) per additional year of thiopurine exposure 0.917 (95% 
CI: 0.851 - 0.989) for comorbidities and medications [63]. On 
the other hand, a retrospective cohort study demonstrated that 
IBD patients exposed to thiopurine less than 1 year had a 67% 
higher risk of depression (HR: 1.667; 95% CI: 1.501 - 1.805) 
compared to IBD patients without thiopurine exposure [64]. 
However, prospective studies and further researches into the 
effect of thiopurines in IBD patients on neuro-psychiatric dis-
orders are required.

As mentioned above, patients with IBD appear to have a 
higher risk of dementia, which is prevalent in the elderly. It is 
estimated that 10-30% of patients with IBD are > 60 years old. 
Elderly patients may have less complicated clinical course; 
however, they have higher or similar rates of surgery [65]. In 
addition, elderly patients tent to have more frequent comorbid-
ities, such as heart disease and diabetes, which may affect the 
management and clinical course of disease. IBD patients with 
diabetes may have an increased risk of flare and IBD-related 
hospitalization [66], while anti-TNF agents are contraindicat-
ed in patients with severe heart failure [67]. Consequently, an 
individualized care of IBD patients with dementia is required.

Furthermore, it is worth mentioning that increased clini-
cians’ awareness for the development of dementia and psychi-
atric disorders in patients with IBD is warranted to facilitate 
an early diagnosis and prompt the appropriate treatment initia-
tion. In addition, because of high prevalence of irritable bowel 
syndrome (IBS) in patients with psychiatric disorders and 
ASDs [68], clinicians should distinguish IBD from IBS. IBS is 
a functional disorder, characterized by chronic abdominal pain 
and altered bowel habits. Patients with IBS report at least once 
weekly abdominal pain in association with a change in stool 
form, frequency and/or abdominal pain related to defecation, 
while IBS diagnosis requires exclusion of disorders, such as 
IBD and celiac disease [69]. Likewise, symptoms indicating 
IBD, such as bloody stools, malabsorption, chronic diarrhea 
and iron deficiency, in patients with mental disorders should 
be evaluated in detail and endoscopy should be considered.

Lifestyle modifications may have a significant role in IBD 
and mental disorders. Patients with IBD should be encouraged 
to exercise because physical activity may improve psycho-

logical well-being, reducing anxiety and depression, as well 
as having a preventative or mitigated role against Alzheimer’s 
disease [70], Parkinson’s disease [71] and ASD [72]. Also, 
IBD patients should avoid alcohol consumption and narcotics 
use that have been correlated with comorbid mental illnesses 
and worsening of IBD course [73].

Conclusions

The prevalence of disorders with impaired mental status, such 
as psychiatric diseases, ASDs and dementia seems to be high-
er in patients with IBD compared to the general population. 
The pathogenetic mechanisms may be multifactorial, includ-
ing alteration of gut microbiota, genetic factors and chronic 
inflammation. The diagnosis of IBD and management of this 
group of IBD patients is often challenging due to poor compli-
ance and a close collaboration between a team of gastroenter-
ologists, neurologists, psychiatrists and family members of the 
patient is required.
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