
 

 

 

 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

Quality in Sport. eISSN 2450-3118. 

 

Journal Home Page 

https://apcz.umk.pl/QS/index 
 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

PRZYBYŁ, Filip, JERCZAK, Małgorzata, POLEWKA, Mikołaj, PIOTROWSKI, Karol, PIÓRKOWSKA, Iga, 

POLAŃSKA, Aleksandra, PLUSZYŃSKI, Tomasz, PACZOSA, Kacper and PADULA, Natalia. Sleep disturbances in 

inflammatory bowel disease: mechanisms, clinical consequences, and therapeutic implications. Quality in Sport. 

2026;54:70411. eISSN 2450-3118. https://doi.org/10.12775/QS.2026.54.70411 
 

 

 

 

 
The journal has been awarded 20 points in the parametric evaluation by the Ministry of Higher Education and Science of Poland. This is according to the Annex to the announcement of the Minister of Higher 

Education and Science dated 05.01.2024, No. 32553. The journal has a Unique Identifier: 201398. Scientific disciplines assigned: Economics and Finance (Field of Social Sciences); Management and Quality Sciences 

(Field of Social Sciences). 

Punkty Ministerialne z 2019 - aktualny rok 20 punktów. Załącznik do komunikatu Ministra Szkolnictwa Wyższego i Nauki z dnia 05.01.2024 Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398. 

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk społecznych); Nauki o zarządzaniu i jakości (Dziedzina nauk społecznych). © The Authors 2026. 

This article is published with open access under the License Open Journal Systems of Nicolaus Copernicus University in Torun, Poland. Open Access: This article is distributed under the terms of the Creative 

Commons Attribution Noncommercial License, which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited. This is an open access 

article licensed under the terms of the Creative Commons Attribution Non-commercial Share Alike License (http://creativecommons.org/licenses/by-nc-sa/4.0/), which permits unrestricted, non-commercial use, 

distribution, and reproduction in any medium, provided the work is properly cited. 

The authors declare that there is no conflict of interest regarding the publication of this paper. 

Received: 30.03.2026. Revised: 05.04.2026. Accepted: 10.04.2026. Published: 16.04.2026. 
 

 

 

 

 

----------------------------------------------------------------------------------------------------------------- 

1 

Short Article 

 

Sleep disturbances in inflammatory bowel disease: mechanisms, clinical consequences, 

and therapeutic implications 

 

Filip Przybył, ORCID https://orcid.org/0009-0009-0765-1782 

E-mail f.przybyl01@gmail.com 

Medical University of Silesia in Katowice, Poland 

 

Małgorzata Jerczak, ORCID https://orcid.org/0009-0001-0545-2466 

E-mail malgosia.jerczak@gmail.com 

Medical University of Silesia in Katowice, Poland 

https://apcz.umk.pl/QS/index
https://doi.org/10.12775/QS.2026.54.70411
https://orcid.org/0009-0009-0765-1782
mailto:f.przybyl01@gmail.com
https://orcid.org/0009-0001-0545-2466
mailto:malgosia.jerczak@gmail.com


 

2 

 

 

Mikołaj Polewka, ORCID https://orcid.org/0009-0003-0721-4589 

E-mail mikpolson@gmail.com 

Medical University of Silesia in Katowice, Poland 

 

Karol Piotrowski, ORCID https://orcid.org/0009-0004-4675-5123 

E-mail karol.piotrowski2345@gmail.com 

Medical University of Silesia in Katowice, Poland 

 

Iga Piórkowska, ORCID https://orcid.org/0009-0006-2625-3593 

E-mail iga.piorkowska@gmail.com 

Medical University of Silesia in Katowice, Poland 

 

Aleksandra Polańska, ORCID https://orcid.org/0009-0001-7581-0900 

E-mail polanska.aleksandra@o2.pl 

Medical University of Silesia in Katowice, Poland 

 

Tomasz Pluszyński, ORCID https://orcid.org/0009-0005-6380-7789 

tpluszynski@gmail.com 

Medical University of Silesia in Katowice, Poland 

 

Kacper Paczosa, ORCID https://orcid.org/0009-0000-8143-5409 

E-mail kacperpaczosa@gmail.com 

Medical University of Silesia in Katowice, Poland 

 

Natalia Padula, ORCID https://orcid.org/0009-0001-6034-5065 

E-mail nataliapadula55@gmail.com 

Medical University of Silesia in Katowice, Poland 

 

 

 

Corresponding Author 

Filip Przybył, E-mail f.przybyl01@gmail.com 

 

 

 

 

https://orcid.org/0009-0003-0721-4589
mailto:mikpolson@gmail.com
https://orcid.org/0009-0004-4675-5123
mailto:karol.piotrowski2345@gmail.com
https://orcid.org/0009-0006-2625-3593
mailto:iga.piorkowska@gmail.com
https://orcid.org/0009-0001-7581-0900
mailto:polanska.aleksandra@o2.pl
https://orcid.org/0009-0005-6380-7789
mailto:tpluszynski@gmail.com
https://orcid.org/0009-0000-8143-5409
mailto:kacperpaczosa@gmail.com
https://orcid.org/0009-0001-6034-5065
mailto:nataliapadula55@gmail.com
mailto:f.przybyl01@gmail.com


 

3 

 

 

 

 

 

Abstract 

 

Background. Inflammatory bowel disease (IBD), including Crohn’s disease and ulcerative colitis, is commonly 

associated with sleep disturbances and fatigue. Sleep disruption interacts bidirectionally with immune and 

neuroendocrine pathways, affecting disease activity, relapse risk, and long-term outcomes. 

 

Aim. This review synthesizes current evidence on the relationship between sleep disturbances and IBD, focusing 

on pathophysiological mechanisms, clinical correlations, and prognostic and therapeutic implications. It evaluates 

whether sleep disorders are secondary to inflammation or independent contributors to disease progression, 

supporting the integration of sleep assessment into IBD care. 

 

Material and methods. A narrative review of studies published between 2000 and 2025 was conducted using 

PubMed and Scopus. Search terms included “inflammatory bowel disease”, “Crohn’s disease”, “ulcerative colitis”, 

“sleep”, “circadian rhythm”, “fatigue”, and “cytokines”. Included were clinical and preclinical studies, systematic 

reviews, and meta-analyses addressing sleep and inflammatory mechanisms in IBD. Selection was based on 

relevance and methodological quality. 

 

Results. Pro-inflammatory cytokines (IL-1, IL-6, TNF-α) regulate NREM sleep, while their chronic elevation in 

IBD contributes to sleep fragmentation and systemic inflammation. Sleep deprivation worsens intestinal barrier 

function via ER stress in goblet cells, increasing mucosal inflammation. Dysregulation of the HPA axis and leptin 

signaling further enhances immune activation. Poor sleep correlates with subclinical inflammation, higher relapse 

risk, fatigue, and long-term complications. Psychological comorbidities and pharmacotherapy additionally 

influence sleep quality. 

 

Conclusions. Sleep disturbances are common in IBD, mechanistically linked to its pathophysiology, and impact 

disease course. Routine sleep assessment and targeted interventions may improve quality of life and potentially 

modify outcomes. 

 

Key words: inflammatory bowel disease, Crohn’s disease, ulcerative colitis, sleep disturbances, fatigue, circadian 

rhythm, immune dysregulation 
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1. Introduction 

Inflammatory bowel disease (IBD), which includes Crohn’s disease (CD) and ulcerative colitis (UC), comprises 

chronic, immune-mediated, relapsing inflammatory disorders of the gastrointestinal tract. Their etiology is 

multifactorial and involves a complex interaction between genetic predisposition, intestinal dysbiosis and 

environmental factors (Kucharzik et al., 2006; Khor et al., 2011). These diseases significantly reduce patients' 

quality of life, affecting not only physical health but also their psychosocial well-being (Alrubaiy et al., 2015). 

Sleep is a fundamental physiological process essential for maintaining homeostasis, immune function, and overall 

quality of life. Its regulation relies on two interacting mechanisms, described in the dual-process model of sleep: 

the homeostatic process, which accumulates sleep pressure during wakefulness, and the circadian process, 

controlled by the suprachiasmatic nucleus (SCN), which synchronizes the sleep-wake rhythm with the light-dark 

cycle (Borbély et al., 2016; Bathory & Tomopoulos, 2017). 

Normal sleep architecture is defined by a dynamic and cyclical progression between non-rapid eye movement 

(NREM) and rapid eye movement (REM) sleep. The NREM-REM cycle lasts approximately 90 minutes and 

repeats four to six times per night, providing both body regeneration and optimizing metabolic processes within 

the circadian rhythm (Carley & Farabi, 2016; Bathory & Tomopoulos, 2017). 
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IBD is associated with a high prevalence of sleep disturbances, affecting up to 56% of patients (Barnes et al., 2022). 

Routine assessment of sleep quality remains insufficient, partly due to organizational constraints and the lack of 

systematic incorporation of sleep evaluation tools into standard clinical care. Importantly, sleep disturbances may 

serve as a sensitive, non-invasive marker of subclinical inflammatory activity and a predictor of hospitalization, 

surgical intervention, and disease relapse (Ali et al., 2013). Systematic sleep evaluation and the implementation of 

behavioral or pharmacological interventions may improve health-related quality of life and potentially influence 

disease course through modulation of neuroimmune pathways (Qazi & Farraye, 2019a). 

 

 

2.1. Pathophysiological mechanisms 

 

The Immune-Inflammatory and Mediator Axis 

Pro-inflammatory cytokines, specifically interleukin-1 (IL-1), interleukin-6 (IL-6), and tumor necrosis factor-

alpha (TNF-α), serve as primary humoral regulators within the complex, bidirectional interplay between sleep 

physiology and the immune system. Under physiological conditions, systemic concentrations of TNF-α and IL-1 

follow a distinct diurnal rhythm, accumulating progressively during wakefulness and declining during sleep. These 

mediators function as potent promoters of NREM sleep and enhancing both the intensity and duration of slow-

wave sleep (SWS). The regulatory significance of these cytokines is underscored by experimental data showing 

that pharmacological inhibition of IL-1 or TNF-α reduces spontaneous sleep and attenuates the compensatory sleep 

“rebound” observed after deprivation. Other cytokines, including interleukin-2 (IL-2), interleukin-8 (IL-8), and 

interleukin-18 (IL-18), have also been implicated in promoting NREM sleep, potentially via direct neural pathways 

or secondary mechanisms such as nitric oxide production, which further supports SWS (Kapsimalis et al., 2005). 

Experimental endotoxin administration, producing dose-dependent increases in TNF-α and IL-6, has been shown 

to prolong NREM sleep duration in healthy adults (Mullington et al., 2000). Furthermore, genetic analyses reveal 

that multiple loci governing sleep regulation concurrently modulate inflammatory cytokine expression (Tafti et al., 

1999). 

In chronic inflammatory conditions such as IBD, sustained pathological elevation of these mediators disrupts sleep 

architecture, leading to fragmentation, increased nocturnal awakenings, and reduced overall sleep efficiency. This 

interaction forms a self-perpetuating feedback loop: inflammation alters sleep patterns, while sleep deprivation 

further amplifies IL-1, IL-6, and TNF-α release, potentiating systemic inflammatory cascades (Qazi & Farraye, 

2019a, 2019b). Prolonged sleep restriction additionally shifts cellular immunity toward a Th2-dominant profile, 

which is particularly relevant to the pathogenesis and exacerbation of ulcerative colitis (Swanson et al., 2011; 

Axelsson et al., 2013). 

Collectively, pro-inflammatory cytokines act as critical signaling molecules integrating central sleep-wake 

regulation with systemic immune homeostasis, linking disrupted sleep directly to disease activity in IBD. 

 

Intestinal barrier integrity and cellular stress 
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Sleep disturbances directly impair intestinal mucosal barrier function, representing a critical intersection between 

disrupted sleep and the pathogenesis of IBD (Ananthakrishnan et al., 2014). Emerging evidence indicates that 

sleep deprivation and circadian misalignment act as potent triggers for mucosal barrier dysfunction, primarily 

through the induction of localized cellular stress and the disruption of epithelial homeostasis. Preclinical murine 

models consistently show that sleep deprivation aggravates chemically induced intestinal inflammation, 

compromises epithelial barrier integrity, and delays mucosal repair (Tang et al., 2009; Irwin et al., 2016; Li et al., 

2024). 

At the cellular level, insufficient or fragmented sleep induces endoplasmic reticulum (ER) stress in goblet cells, 

which are specialized epithelial cells responsible for the synthesis and secretion of the protective mucus layer. 

Activation of ER stress pathways in these cells diminishes their capacity to produce and secrete mucin, leading to 

thinning or depletion of the mucus layer. This breakdown of the physical barrier facilitates translocation of 

bacterial antigens and lipopolysaccharides from the intestinal lumen into the lamina propria, thereby amplifying 

the colonic inflammatory cascade (Li et al., 2024). 

In patients with IBD, failure to achieve adequate and synchronized sleep may lead to persistent subclinical barrier 

dysfunction, increasing the risk of disease relapse and impairing the recovery of the mucosal lining. 

 

Neuroendocrine and circadian regulation 

The circadian system, orchestrated by the suprachiasmatic nucleus (SCN), serves as the central pacemaker 

coordinating sleep-wake cycles, gastrointestinal function, and immune responses (Plautz et al., 1997). The SCN 

synchronizes peripheral oscillators across organ systems - including the gut and immune tissues - with the external 

24-hour light-dark cycle, primarily via light perception. In IBD, disruption of this temporal coordination reflects a 

state of molecular desynchronization extending beyond local inflammation (Rosselot et al., 2016; Liu et al., 2017). 

The hypothalamic-pituitary-adrenal (HPA) axis and sympathetic nervous system (SNS) exhibit pronounced 

circadian rhythms, reaching a nadir before sleep onset and a peak prior to awakening. Restorative NREM sleep 

actively inhibits HPA activity, reducing corticotropin and cortisol secretion, and thereby promoting tissue repair 

and immune homeostasis (Jawabri & Raja, 2025). Sleep deprivation disrupts this inhibitory control, resulting in 

HPA overactivity, elevated nocturnal cortisol, and a shift toward systemic pro-inflammatory states (Irwin, 2019). 

Leptin, a metabolic hormone with a nocturnal peak, integrates energy metabolism with immune regulation. Sleep 

restriction perturbs leptin secretion, enhancing pro-inflammatory cytokine production - particularly IL-6 and TNF-

α - by macrophages and other immune cells (Bruno et al., 2005; Park & Ahima, 2014). Dysregulated leptin also 

inhibits regulatory T cell proliferation and promotes natural killer (NK) cell activation, further driving gut immune 

activation (Zhao et al., 2003). 

 

This neuroendocrine-cytokine imbalance highlights the need to restore circadian and hormonal rhythms as part of 

comprehensive IBD management. Targeting sleep and chronobiological regulation may therefore represent a 

complementary therapeutic strategy aimed at mitigating inflammatory activity and improving clinical outcomes. 

 

2.2. Epidemiological and clinical data 
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Accumulating epidemiological and clinical evidence demonstrates a markedly elevated prevalence of sleep 

disturbances and fatigue among patients with IBD, substantially exceeding rates observed in the general population. 

These disturbances are not merely epiphenomena of active inflammation but appear to influence disease trajectory, 

relapse risk, and long-term systemic outcomes. 

 

Sleep Duration and Risk of Disease Onset 

Prospective cohort studies involving more than 150,000 participants have identified a non-linear association 

between habitual sleep duration and the risk of incident UC. Short sleep duration (≤6 hours/day) is associated with 

a significantly increased risk of UC, whereas prolonged sleep (>9 hours/day) confers an even greater risk . In 

contrast, similar associations have not been consistently demonstrated for CD, suggesting subtype-specific 

differences in the relationship between sleep patterns and disease susceptibility (Ananthakrishnan et al., 2014). 

These findings support the concept of sleep duration as a potentially modifiable epidemiological risk factor, 

particularly in UC. 

 

Disease Activity and Sleep Parameters 

Assessment using the Pittsburgh Sleep Quality Index (PSQI) consistently demonstrates significantly higher scores 

in patients with active IBD compared with patients in remission and healthy controls (Sobolewska-Wlodarczyk et 

al., 2018; Xu et al., 2021). Threshold values of an Inflammatory Bowel Disease Questionnaire (IBDQ) score <168 

and a PSQI score >7,5 have been shown to distinguish patients with active IBD from those in remission (Xu et al., 

2021). 

 

Fatigue and Extraintestinal Consequences 

Fatigue constitutes one of the most debilitating extraintestinal manifestations of IBD. It affects approximately 60% 

of patients overall and more than 86% of patients during active flares (Minderhoud, 2007; Hashash et al., 2018). 

Sleep disturbances are more prevalent in Crohn’s disease (64,4%) than in ulcerative colitis (46,2%), with rates in 

both groups significantly exceeding those of healthy controls. Their severity correlates closely with inflammatory 

activity, depressive and anxiety symptoms, and impaired quality of life (Hashash et al., 2018). 

Beyond its impact on daily functioning, chronic sleep disruption and persistent systemic inflammation may 

contribute to long-term cardiovascular complications. Large-scale epidemiological analyses demonstrate that 

patients with IBD carry a moderately increased risk of heart failure (HF) compared with the general population. 

In one population-based cohort, 5,582 incident HF cases were identified among individuals with IBD versus 

20,343 cases in reference individuals over a median follow-up of 12,4 years. Notably, this elevated risk persisted 

for ≥20 years after IBD diagnosis, translating to approximately one additional HF case per 130 patients during that 

period. Increased risk was observed across IBD subtypes, including Crohn’s disease, ulcerative colitis, and IBD-

unclassified. Although sibling-controlled analyses modestly attenuated the association, the risk remained 

statistically significant, suggesting that shared familial factors do not fully explain the observed relationship (Sun 

et al., 2024). 
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Collectively, these data underscore the necessity of systematically evaluating sleep quality and fatigue as integral 

components of comprehensive IBD care. Sleep parameters not only reflect disease activity but also serve as 

valuable markers of subclinical inflammation and predictors of relapse. 

 

2.3. Psychological and pharmacological factors 

The interplay between psychological and pharmacological factors is a key determinant of sleep architecture and 

the chronic fatigue burden in patients with IBD. 

 

Comorbid psychological conditions, particularly depression and anxiety, critically influence sleep quality in IBD. 

The prevalence of these disorders is notably high, with depressive symptoms reported in up to 80% and anxiety in 

60% of patients during active disease phases. Clinical studies employing the Hospital Anxiety and Depression 

Scale (HADS) and the Pittsburgh Sleep Quality Index (PSQI) consistently demonstrate a strong positive 

correlation between psychological distress and sleep dysfunction. Depression has emerged as an independent 

predictor of poor sleep, exerting a significant effect even after controlling for nocturnal clinical symptoms such as 

pain or diarrhea. 

This relationship is mediated by the bidirectional gut-brain axis. Intestinal inflammation and dysbiosis can alter 

central processes regulating mood and sleep, whereas psychological stress exacerbates intestinal permeability and 

may precipitate symptomatic flares. Perceived stress and psychological distress are directly associated with sleep 

fragmentation and prolonged sleep latency. Notably, pediatric patients with CD and depression exhibit 

significantly more disturbed sleep compared to healthy peers, underscoring the relevance of psychological factors 

across the lifespan. 

 

Pharmacological therapies commonly used in IBD can exert profound effects on sleep homeostasis and the overall 

fatigue burden. Systemic corticosteroids, frequently administered to control acute disease flares, are well-

established to induce insomnia, reduce slow-wave sleep, and fragment normal sleep architecture, often leading to 

clinically significant disturbances as reflected by elevated PSQI scores. In contrast, biologic therapies, including 

vedolizumab and anti-TNF agents, may have a beneficial impact on sleep quality by attenuating systemic 

inflammation, particularly the levels of proinflammatory cytokines such as TNF-α, which are known to disrupt 

normal sleep patterns. Evidence suggests that vedolizumab therapy is associated not only with improvements in 

sleep disturbance survey scores but also with concurrent enhancement of mood parameters, highlighting the 

interplay between inflammation control and neuropsychological well-being. Meanwhile, the use of psychotropic 

medications, such as antidepressants and benzodiazepines, as well as opioid analgesics for pain management, can 

paradoxically worsen sleep quality and exacerbate daytime fatigue. Opioid therapy, in particular, has been linked 

to decreased sleep efficiency, increased nocturnal arousals, and greater subjective reports of tiredness, illustrating 

the delicate balance between therapeutic benefit and side effect burden. 

Collectively, these findings indicate that psychosocial and pharmacological factors often account for a larger 

proportion of variance in fatigue and sleep disruption than traditional inflammatory markers. This underscores the 

necessity for a multidisciplinary approach to patient care that integrates careful pharmacological management, 



 

9 

routine monitoring of sleep quality, and psychological support, ensuring optimal control of both physical and 

neurobehavioral dimensions of IBD. 

 

3. Discussion 

The growing body of evidence linking sleep disturbances with IBD pathophysiology has important clinical and 

therapeutic implications. Sleep dysfunction should no longer be considered merely a secondary consequence of 

active inflammation but rather a potentially modifiable factor influencing disease activity, relapse risk, and long-

term outcomes. 

From a clinical perspective, routine assessment of sleep quality should be incorporated into standard IBD care. 

Validated tools such as the PSQI may serve as practical screening instruments, while objective methods, including 

actigraphy or polysomnography, should be considered in selected patients with severe or refractory symptoms. 

Early identification of sleep disturbances may allow for timely intervention and improved overall disease 

management. 

Behavioral interventions and structured sleep hygiene programs, represent first-line strategies with a favorable 

safety profile. In parallel, optimization of anti-inflammatory therapy remains essential, as effective control of 

systemic inflammation may directly improve sleep architecture. Careful consideration of pharmacological agents 

is also warranted, given the well-documented negative impact of corticosteroids and opioids on sleep quality. 

Emerging therapeutic approaches targeting circadian regulation and the gut-brain axis offer promising avenues for 

future research. Chronotherapy, light-based interventions, and microbiota-modulating strategies may provide 

additional benefit by restoring physiological rhythmicity and reducing inflammatory burden. 

Despite these advances, several important limitations persist in the current literature. Most studies rely on 

subjective sleep assessments, with limited use of objective methodologies. Heterogeneity in study design, patient 

populations, and outcome measures further complicates interpretation. Additionally, causality between sleep 

disturbances and IBD activity remains incompletely established. 

Future research should prioritize well-designed longitudinal and interventional studies to determine whether 

targeted sleep optimization can modify disease course. Integration of objective sleep monitoring and personalized 

therapeutic approaches may ultimately lead to more comprehensive and effective management strategies in IBD. 

 

4. Conclusions 

Sleep disturbances are highly prevalent across all stages of IBD. 

Experimental and clinical evidence supports a bidirectional interaction between sleep regulation and intestinal 

inflammation. 

Impaired sleep is associated with subclinical inflammation, relapse risk, and adverse long-term outcomes. 

Systematic sleep assessment should be incorporated into routine IBD management. 

Future interventional studies are needed to determine whether sleep-targeted therapies modify disease course. 
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