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ABSTRACT 

Ulcerative colitis (UC), a chronic inflammatory bowel disease (IBD), is an autoimmune disease and is increasingly 
recognised for its bidirectional relationship with sleep disorders. Emerging evidence suggests that sleep disturbances not 
only exacerbate UC symptoms but may also influence disease activity and relapse rates. Sleep deprivation is increasingly 
recognized as a significant factor influencing the pathogenesis and progression of autoimmune diseases. This review also 
synthesizes current evidence on the bidirectional relationship between sleep disturbances and autoimmune conditions, 
focusing on underlying mechanisms, clinical implications, and potential therapeutic strategies. 
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Introduction: Autoimmune diseases, with the expansion of medical knowledge, are diagnosed more 

frequently and are still a therapeutic challenge. Even though WHO doesn’t have any specific statement, a 

cohort study from 2023 containing 22 million individuals, suggests that approximately 10% of the world's 

population may be affected by autoimmune diseases. [1] 

 

Prevalence of Sleep Disorders in UC Patients 

Studies indicate that sleep disorders are prevalent among IBD patients, including those with UC. [2][3] 

A cross-sectional study involving 208 IBD patients (58 with UC) and 199 healthy controls found that 59.6% 

of IBD patients experienced sleep disorders, a significantly higher rate than the 37.7% observed in healthy 

controls. A total of 208 patients with inflammatory bowel disease (IBD)—including 150 with Crohn’s disease 

(CD) and 58 with ulcerative colitis (UC)—along with 199 healthy controls were studied. Sleep disorders were 

identified in 59.6% of the IBD group, with a slightly higher rate in females (63.5%) compared to males (56.9%), 

though this difference was not statistically significant (P = 0.476). Sleep disorders were significantly more 

common in IBD patients than in the healthy control group, where the prevalence was 37.7% (all P < 0.01). 

Among IBD subtypes, sleep disturbances were found in 58% of CD patients and 63.8% of those with UC (P = 

0.291). Multivariate analysis indicated that older age (OR = 1.070; 95% CI: 1.035–1.105; P = 0.000), smoking 

(OR = 2.698; 95% CI: 1.089–6.685; P = 0.032), and depression (OR = 4.779; 95% CI: 1.915–11.928; P = 

0.001) were significant risk factors for sleep disturbances in IBD patients. Conversely, a higher body mass 

index appeared to be protective (OR = 0.879; 95% CI: 0.790–0.977; P = 0.017).This prevalence underscores 

the need for routine screening and management of sleep disturbances in UC patients. [4] 

The findings from 2021 meta analysis indicated that individuals with IBD experienced worse subjective 

sleep quality compared to healthy controls, with a moderate effect size (g =.49, 95% CI [.32 –.66], p <.001). 

No significant differences were observed between IBD subtypes (g = –.07, 95% CI [–.17 –.05], p =.208). 

Participants with active IBD reported significantly poorer sleep quality than those in remission, showing a 

large effect size (g =.66, 95% CI [.35 –.98], p <.001). In contrast, results from objective sleep measurements 

were inconsistent, offering no strong evidence of sleep disturbances in individuals with IBD. [5] 

A total of 519 studies were reviewed and 36 met the criteria for inclusion in the meta-analysis from 

2022, encompassing 24, 209 individuals with IBD. The combined prevalence of poor sleep among those with 

IBD was 56% (95% CI: 51–61%), with notable heterogeneity across studies. The prevalence remained 

consistent regardless of how poor sleep was defined. Meta-regression analysis showed that poor sleep 
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prevalence increased with age and with higher levels of objectively measured IBD activity, but it was not 

significantly associated with subjective IBD activity, depression, or the duration of the disease. [6] 

An article from 2020 examined disease activity according to established clinical guidelines. There was 

a significant link between disease activity and subjective sleep quality, with a pooled odds ratio of 3.52 (95% 

CI: 1.82–6.83, p < 0.001). Additionally, a significant relationship was found between disease activity and sleep 

efficiency, with a pooled odds ratio of 4.55 (95% CI: 1.92–10.75, p = 0.001). [7] 

 

 
 

Fig. 1. An example of an infographic showing correlation between disruptions  

in sleep and autoimmune flare ups. 

 

Impact of Sleep Disorders on Disease Activity 

The relationship between sleep disorders and UC extends beyond mere association; poor sleep quality 

has been linked to increased disease activity and relapse rates. [7, 8] 

A prospective observational study in Japan which included 139 patients with inflammatory bowel disease 

(including 60 with chronic poor sleep), reported that patients with chronic poor sleep had a significantly higher 

relapse rate of UC (34.5%) compared to those with non-poor sleep (10.3%). Multivariate analysis identified 

chronic poor sleep as a clinical factor influencing UC relapse, with an odds ratio of 8.89. The rate of disease 

relapse was notably higher in individuals with poor sleep compared to those without sleep issues (28.3% vs. 8.9%; 

p = 0.0033). Specifically, patients with ulcerative colitis who experienced poor sleep had a significantly higher 

relapse rate than those with better sleep quality (34.5% vs. 10.3%; p = 0.031). Further analysis revealed that 

chronic poor sleep was a significant clinical factor associated with increased risk of relapse in inflammatory 

bowel disease (odds ratio [OR] = 6.69, 95% confidence interval [CI]: 2.23–20.0; p = 0.0007) and in ulcerative 

colitis (OR = 8.89, 95% CI: 1.57–50.2; p = 0.014). Additionally, Kaplan-Meier analysis demonstrated that 

patients with poor sleep had significantly lower cumulative treatment retention rates compared to those without 
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sleep issues (all patients: p = 0.0061; ulcerative colitis: p = 0.025).[9] Health-related QoL in IBD is influenced 

by aspects of sleep quality irrespective of IBD activity and mental health conditions. A total of 553 responses 

were analyzed, with 62.2% of participants diagnosed with Crohn’s disease and over half (53.1%) receiving 

biologic therapy. Poor sleep and clinically significant insomnia were linked to reduced quality of life, as reflected 

in lower EQ-5D-5L scores (EQVAS and utility scores, all p < 0.001). Sleep quality was significantly correlated 

with the EQ-5D-5L domains of”pain" (ρ = 0.35, p < 0.001), ”usual activities" (ρ = 0.32, p < 0.001), 

and”depression-anxiety" (ρ = 0.37, p < 0.001). Even after controlling for demographic factors, IBD activity, and 

mental health symptoms in multivariate regression, the”pain" domain remained significantly associated with 

PSQI components:”sleep quality, "“sleep disturbance, " and”sleep duration" (all p < 0.001). Clinically significant 

insomnia was independently linked to decreased quality of life (EQVAS, utility score), with an impact 

comparable to that of active IBD, regardless of disease activity (p < 0.001).[10, 11] 

 

Mechanisms Linking Sleep and UC 

Sleep disturbances have been linked to a higher risk of serious health issues, financial impacts, and 

notably, increased overall mortality. Research increasingly supports a connection between sleep, immune 

system function, and inflammation. However, the interplay between disrupted sleep and inflammatory 

conditions remains complex and not fully understood. Lack of sleep can raise levels of inflammatory markers 

such as interleukin (IL)-1β, IL-6, tumor necrosis factor-α, and C-reactive protein, which may further stimulate 

the body’s inflammatory response. Interest has grown around the role of sleep in inflammatory bowel disease 

(IBD)—a chronic inflammatory condition of the digestive tract driven by immune dysfunction. Studies have 

found that individuals with both active and inactive IBD commonly report sleep disturbances. [12, 13] Recently, 

growing attention has been directed toward the potential influence of sleep, circadian rhythms, and melatonin 

in regulating inflammation within the gastrointestinal (GI) tract. Disruption of circadian rhythms has been 

shown to significantly worsen colitis in animal studies, and early research in humans suggests that individuals 

with IBD are more likely to experience disturbed sleep patterns. For example melatonin is present throughout 

various parts of the body, including the entire gastrointestinal tract (GIT). Although the pineal gland is the 

primary source of nighttime melatonin, the levels found in the GIT are approximately 400 times higher than 

those in the pineal gland. Melatonin functions as a potent antioxidant and free radical scavenger, and it has 

also been shown to reduce levels of tumor necrosis factor-alpha (TNF-α), both of which are pathways known 

to play significant roles in the development and progression of IBD. [14] 

 

Risk Factors for Sleep Disorders in UC 

Several factors contribute to the high prevalence of sleep disorders among UC patients. A study 

identified older age, smoking, and depression as significant risk factors, while a higher body mass index was 

associated with a lower risk of sleep disturbances. Addressing these modifiable risk factors may offer avenues 

for improving sleep quality and, by extension, disease outcomes in UC patients. [4, 15] 

A 2025 systematic review compiled studies involving adults (aged 18 and over) diagnosed with inflammatory 

bowel disease—including Crohn’s disease, ulcerative colitis, or indeterminate colitis—where fatigue and sleep were 

assessed using either validated self-report questionnaires or objective measurement tools. A total of 22 studies met 

the inclusion criteria, encompassing 16, 927 participants—58.7% (n = 9, 937) of whom had Crohn's disease, and 

66.3% (n = 11, 226) were female. Among the participants, 56.1% reported experiencing fatigue, while 66.3% 

reported poor sleep. Fatigue was consistently linked to poor sleep quality and insomnia. Individuals with initially 

poor sleep were more likely to experience ongoing or worsening fatigue over a period of 12 to 24 months. Greater 

fatigue severity was also associated with clinically assessed (but not objectively measured) disease activity, as well 

as anxiety, depression, female sex/gender, and younger age. [16] 

 

The impact on autoimmune diseases of sleep deprivation 

Sleep deprivation is increasingly recognized as a critical environmental factor influencing the onset and 

progression of autoimmune diseases, which involve the immune system attacking the body's own tissues. [17] 

Genetic predisposition remains important; however, sleep disturbances have been shown to alter immune 

responses significantly. Sleep loss promotes a proinflammatory state by elevating cytokines such as IL-1β, IL-

6, TNF-α, and CRP, thereby disrupting immune homeostasis and exacerbating autoimmune pathogenesis. [18, 

19, 20] Additionally, disruption of the circadian rhythm, often caused by irregular sleep patterns, impairs 

immune regulation and increases susceptibility to autoimmune diseases. [7, 21, 22, 23, 24, 25] Sleep 

deprivation also affects the hypothalamic-pituitary-adrenal (HPA) axis, resulting in elevated cortisol levels, 
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which can both suppress immune defenses and promote chronic inflammation, further contributing to 

autoimmune disease development. [26] Experimental studies have even demonstrated that prolonged sleep 

deprivation can induce a cytokine-storm-like syndrome in mammals, underlining the profound immunological 

impact of insufficient sleep. [20] 

Epidemiological and clinical studies have established associations between sleep deprivation and 

various autoimmune disorders. Women with chronic short sleep duration have been found to possess nearly a 

threefold increased risk of developing systemic lupus erythematosus (SLE). [27] Rheumatoid arthritis (RA) 

patients commonly experience sleep disturbances, which correlate with heightened disease activity and pain. 

[17, 24] Similarly, poor sleep quality in multiple sclerosis (MS) patients is linked to increased fatigue and 

disease severity, suggesting that sleep loss impairs immune regulation and exacerbates disease progression. 

[27] Other autoimmune conditions, including Hashimoto’s thyroiditis, Graves’ disease, and alopecia areata, 

have also been associated with sleep disturbances influencing immune modulation. [24] Clinical management 

should incorporate assessment and treatment of sleep disorders through cognitive behavioral therapy for 

insomnia (CBT-I), pharmacological treatments, and lifestyle modifications, which have shown promise in 

improving disease outcomes and patient quality of life. [19, 28] Future research should focus on elucidating 

precise mechanisms linking sleep deprivation with autoimmunity, supported by longitudinal studies and 

clinical trials. Such efforts may pave the way for personalized medicine approaches targeting sleep and 

immune function to prevent or mitigate autoimmune disease progression. [20] 

 

Implications for Clinical Practice 

Given the significant impact of sleep disorders on UC disease activity and patient quality of life, 

healthcare providers should routinely assess sleep quality in UC patients. Implementing interventions such as 

cognitive behavioural therapy for insomnia (CBT-I), pharmacological treatments, and lifestyle modifications 

may help mitigate sleep disturbances and improve disease management. It’s worth noting that]the findings 

indicate that individuals with IBD experience notable sleep disturbances even during periods of disease 

remission. These sleep issues may negatively impact quality of life, exacerbate gastrointestinal symptoms, 

impair coping mechanisms, and potentially influence disease severity or increase the likelihood of flare-ups. 

Whether sleep disturbances are a primary condition or secondary to IBD, they should be recognized and 

managed as part of routine clinical care for IBD patients. [29][30] 

 

Conclusions 

The bidirectional relationship between sleep disorders and ulcerative colitis (UC) underscores the 

necessity of adopting an integrated, multidisciplinary approach to patient care. Individuals with UC frequently 

experience sleep disturbances, which may include insomnia, poor sleep quality, fragmented sleep, and 

increased sleep latency. These disturbances not only diminish quality of life but also have the potential to 

exacerbate intestinal inflammation, contributing to disease flares and increased symptom severity. Conversely, 

active UC symptoms such as abdominal pain, diarrhea, and nocturnal urgency can significantly disrupt sleep 

patterns, creating a self-perpetuating cycle that may hinder disease management. Given this complex interplay, 

it is essential that clinicians consider sleep health as a core component of UC management. Addressing both 

gastrointestinal and sleep-related symptoms in tandem—rather than treating them in isolation—could enhance 

treatment efficacy and improve patient-reported outcomes. Integrating sleep assessments into routine clinical 

evaluations for individuals with UC may allow for earlier identification of sleep disorders and facilitate timely 

interventions, such as behavioral therapy, sleep hygiene education, or pharmacological support when 

appropriate. Furthermore, additional research is urgently needed to better characterize the specific types and 

patterns of sleep disturbances that affect patients with inflammatory bowel disease (IBD), including both UC 

and Crohn’s disease. A more nuanced understanding of these disturbances could enable the development of 

targeted therapeutic strategies that simultaneously address inflammation and sleep dysfunction. Research 

should also investigate how various IBD treatments—such as biologics, immunosuppressants, and dietary 

interventions—impact sleep quality, and whether improving sleep can lead to measurable improvements in 

disease activity and long-term outcomes. Ultimately, recognizing and managing sleep disturbances as 

modifiable risk factors in UC could represent a valuable strategy for influencing the course of the disease. In 

doing so, healthcare providers can move toward a more holistic model of care—one that not only controls 

intestinal inflammation but also supports overall well-being and quality of life. 

 

 



3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 6 

 

Disclosure: 

Declaration of generative AI and AI-assisted technologies in the writing process. 

In preparing this work, the author(s) used ChatGPT for the purpose of improving the language and 

verifying the styles of citations. After using this tool/service, the author(s) have reviewed and edited the content 

as needed and accept full responsibility for the substantive content of the publication. 

Author's contribution: 

For full transparency, all submitted manuscripts must include an Author Contribution Statement stating 

the work of each author. For research articles with multiple authors, a short paragraph must be provided stating 

their individual contributions. 

The following statements should be used: Conceptualization, AB, WG, IR, IL, JM, WT, AS, ML, BM 

and BT; methodology, AB, WG; software, AB, IR; check, AB, JM, WT and AS; formal analysis, AB, BM; 

investigation, AB, BT; resources, AB; data curation, AB; writing - rough preparation, AB; writing - review 

and editing, AB, WG; visualization, AB, ML; supervision, AB; project administration, AB. All authors have 

read and agreed with the published version of the manuscript. 

 

Funding Statement: The study did not receive any particular financial support from public, commercial, 

or nonprofit funding organisations. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: https://pubmed.ncbi.nlm.nih.gov/ 

Acknowledgments: Not applicable. 

Conflict of Interest Statement: Authors declare no conflict of interest. 

 

REFERENCES 

 
1. Incidence, prevalence, and co-occurrence of autoimmune disorders over time and by age, sex, and socioeconomic 

status: a population-based cohort study of 22 million individuals in the UK Conrad, Nathalie et al. The Lancet, 

Volume 401, Issue 10391, 1878 - 1890.  

2. Salwen-Deremer JK, Smith MT, Haskell HG, Schreyer C, Siegel CA. Poor Sleep in Inflammatory Bowel Disease 

Is Reflective of Distinct Sleep Disorders. Dig Dis Sci. 2022 Jul;67(7):3096-3107. doi: 10.1007/s10620-021-07176-

y. Epub 2021 Jul 30. PMID: 34331174. 

3. Leal T, Gonçalves M, Antunes P, Costa D, Mendes S, Soares JB, Rebelo A, Gonçalves B, Arroja B, Gonçalves R. 

Sleep Disturbance in Inflammatory Bowel Disease Is Associated with Disease Activity and Adverse Outcome. Dig 

Dis. 2021;39(5):496-501. doi: 10.1159/000515218. Epub 2021 Feb 15. PMID: 33588416.  

4. Zhang JZ, Song XZ, Song XN, Shen YL, Tang H, Li H. Prevalence and risk factors of sleep disorders in 

inflammatory bowel disease: a cross-sectional study. Int J Colorectal Dis. 2024 Sep 13;39(1):140. doi: 

10.1007/s00384-024-04712-w. PMID: 39266810; PMCID: PMC11393029. 

5. Ballesio A, Zagaria A, Baccini F, et al. A meta-analysis on sleep quality in inflammatory bowel disease. Sleep Med 

Rev. 2021;60:101518. doi:10.1016/j.smrv.2021.101518 

6. Barnes A, Mountifield R, Baker J, et al. A systematic review and meta-analysis of the prevalence of poor sleep in 

inflammatory bowel disease. Sleep Adv. 2022;3:zpac025. doi:10.1093/sleepadvances/zpac025 

7. Hao G, Zhu B, Li Y, Wang P, Li L, Hou L. Sleep quality and disease activity in patients with inflammatory bowel 

disease: a systematic review and meta-analysis. Sleep Med. 2020 Nov;75:301-308. doi: 10.1016/j.sleep.2020.08.032. 

Epub 2020 Sep 3. PMID: 32947172.  

8. Qazi T, Farraye FA. Sleep and Inflammatory Bowel Disease: An Important Bi-Directional Relationship. Inflamm 

Bowel Dis. 2019 Apr 11;25(5):843-852. doi: 10.1093/ibd/izy334. PMID: 30388243.  

9. Oyama H, Moroi R, Sakuma A, Shimoyama Y, Nagai H, Naito T, Shiga H, Kakuta Y, Kinouchi Y, Masamune A. 

Chronic Poor Sleep is Associated with Increased Disease Activity in Patients with Ulcerative Colitis: Prospective 

Observational Study in Japan. J Crohns Colitis. 2025 Jan 11;19(1):jjae116. doi: 10.1093/ecco-jcc/jjae116. PMID: 

39052880. 

10. Barnes A, Bryant RV, Mukherjee S, et al. Sleep quality is associated with reduced quality of life in inflammatory 

bowel disease through its interaction with pain. JGH Open. 2024;8(8):e70021. doi:10.1002/jgh3.70021 

11. Chang JY. The impact of sleep quality on the prognosis of inflammatory bowel disease commonly overlooked by 

gastroenterologists. Intest Res. 2024;22(1):5–7. doi:10.5217/ir.2023.00193 

12. Kinnucan JA, Rubin DT, Ali T. Sleep and inflammatory bowel disease: exploring the relationship between sleep 

disturbances and inflammation. Gastroenterol Hepatol (N Y). 2013 Nov;9(11):718-27. PMID: 24764789; PMCID: 

PMC3995194. 



3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 7 

 

13. Barnes A, Mountifield R, Baker J, Spizzo P, Bampton P, Mukherjee S. Systematic review and meta-analysis of sleep 

quality in inactive inflammatory bowel disease. JGH Open. 2022 Sep 29;6(11):738-744. doi: 10.1002/jgh3.12817. 

PMID: 36406652; PMCID: PMC9667405. 

14. Swanson GR, Burgess HJ, Keshavarzian A. Sleep disturbances and inflammatory bowel disease: a potential trigger 

for disease flare? Expert Rev Clin Immunol. 2011 Jan;7(1):29-36. doi: 10.1586/eci.10.83. PMID: 21162647; PMCID: 

PMC3046047. 

15. Gong G, Xu C, Zhang Z, Zheng Y. Association between depression and anxiety with the risk and flare of 

inflammatory bowel disease: a systematic review and meta-analysis. Intern Emerg Med. 2025 Jan;20(1):35-46. doi: 

10.1007/s11739-024-03764-8. Epub 2024 Oct 3. PMID: 39361221. [L] 

16. Conley S, Hwang Y, Al-Saleh S, Kamp K, Cahalan A, Redeker NS. Sleep Deficiency and Fatigue in Adults with 

Inflammatory Bowel Disease: A Systematic Review. Western Journal of Nursing Research. 2025;47(4):292-307. 

doi:10.1177/01939459251314941  

17. Hsiao YH, Chen YT, Tseng CM, Wu LA, Lin WC, Su VY, Perng DW, Chang SC, Chen YM, Chen TJ, Lee YC, 

Chou KT. Sleep disorders and increased risk of autoimmune diseases in individuals without sleep apnea. Sleep. 

2015 Apr 1;38(4):581-6. doi: 10.5665/sleep.4574. PMID: 25669189; PMCID: PMC4355897. 

18. Garbarino S, Lanteri P, Bragazzi NL, Magnavita N, Scoditti E. Role of sleep deprivation in immune-related disease 

risk and outcomes. Commun Biol. 2021 Nov 18;4(1):1304. doi: 10.1038/s42003-021-02825-4. PMID: 34795404; 

PMCID: PMC8602722.  

19. Feuth T. Interactions between sleep, inflammation, immunity and infections: A narrative review. Immun Inflamm 

Dis. 2024 Oct;12(10):e70046. doi: 10.1002/iid3.70046. PMID: 39417642; PMCID: PMC11483929. 

20. Sang D, Lin K, Yang Y, Ran G, Li B, Chen C, Li Q, Ma Y, Lu L, Cui XY, Liu Z, Lv SQ, Luo M, Liu Q, Li Y, 

Zhang EE. Prolonged sleep deprivation induces a cytokine-storm-like syndrome in mammals. Cell. 2023 Dec 

7;186(25):5500-5516.e21. doi: 10.1016/j.cell.2023.10.025. Epub 2023 Nov 27. PMID: 38016470.  

21. Ballesio A, et al. A meta-analysis on sleep quality in inflammatory bowel disease. Sleep Med Rev. 2021;60:101518. 

doi:10.1016/j.smrv.2021.101518 

22. Barnes A, et al. A systematic review and meta-analysis of the prevalence of poor sleep in inflammatory bowel 

disease. Sleep Adv. 2022;3:zpac025. doi:10.1093/sleepadvances/zpac025  

23. Shi X, Chen Q, Wang F. The Bidirectional Association between Inflammatory Bowel Disease and Atopic Dermatitis: 

A Systematic Review and Meta-Analysis. Dermatology. 2020;236(6):546-553. doi: 10.1159/000505290. Epub 2020 

Jan 17. PMID: 31955167.  

24. Liu X, Su Y, Huang Z, Lv J, Gu C, Li Z, Tao T, Liu Y, Jiang Q, Duan R, Chen B, Ju R, Wang X, Zheng Y, Su W. 

Sleep loss potentiates Th17-cell pathogenicity and promotes autoimmune uveitis. Clin Transl Med. 2023 

May;13(5):e1250. doi: 10.1002/ctm2.1250. PMID: 37132178; PMCID: PMC10154899. 

25. Choi MY, Malspeis S, Sparks JA, Cui J, Yoshida K, Costenbader KH. Association of Sleep Deprivation and the 

Risk of Developing Systemic Lupus Erythematosus Among Women. Arthritis Care Res (Hoboken). 2023 

Jun;75(6):1206-1212. doi: 10.1002/acr.25017. Epub 2022 Dec 29. PMID: 36094865; PMCID: PMC10008454.  

26. Al-Abri MA, Al-Yaarubi S, Said EA. Circadian Rhythm, Sleep, and Immune Response and the Fight against 

COVID-19. Oman Med J. 2023 Mar 31;38(2):e477. doi: 10.5001/omj.2023.38. PMID: 37009205; PMCID: 

PMC10031746. 

27. Choi MY, Malspeis S, Sparks JA, Cui J, Yoshida K, Costenbader KH. Association of Sleep Deprivation and the 

Risk of Developing Systemic Lupus Erythematosus Among Women. Arthritis Care Res (Hoboken). 2023 

Jun;75(6):1206-1212. doi: 10.1002/acr.25017. Epub 2022 Dec 29. PMID: 36094865; PMCID: PMC10008454.  

28. Singh KK, Ghosh S, Bhola A, Verma P, Amist AD, Sharma H, Sachdeva P, Sinha JK. Sleep and Immune System 

Crosstalk: Implications for Inflammatory Homeostasis and Disease Pathogenesis. Ann Neurosci. 2024 Sep 

20:09727531241275347. doi: 10.1177/09727531241275347. Epub ahead of print. PMID: 39544655; PMCID: 

PMC11559494.  

29. Barnes A, Mukherjee S, Andrews JM, Spizzo P, Mountifield R. Active Inflammatory Bowel Disease Is Associated 

with Short Sleep Duration via Objective Measures. Dig Dis Sci. 2024 Aug;69(8):2937-2943. doi: 10.1007/s10620-

024-08485-8. Epub 2024 Jun 6. PMID: 38842741; PMCID: PMC11341642. 

30. Ranjbaran Z, Keefer L, Farhadi A, Stepanski E, Sedghi S, Keshavarzian A. Impact of sleep disturbances in 

inflammatory bowel disease. J Gastroenterol Hepatol. 2007 Nov;22(11):1748-53. doi: 10.1111/j.1440-

1746.2006.04820.x. PMID: 17914945. 

 

https://doi.org/10.1177/01939459251314941

