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Inflammatory bowel disease (IBD), including ulcerative 
colitis (UC) and Crohn’s disease (CD), is associated with 
a marked reduction of health-related quality of life, severe 
fatigue, and work impairment, as well as with depression, 
anxiety, and somatization [1]. Although several studies 
reported about sleep disturbance in IBD patients and its 
interaction with disease activity, results of such studies 
differed to the point of being, in some cases, discordant. 
A recent study by Marinelli et al. [2] evaluated sleep dis-
turbance in 166 IBD patients, observing that two-thirds of 
patients with IBD suffer from sleep disturbance. In particu-
lar, poor sleep quality is associated with low quality of life, 
greater disability, and the presence of extraintestinal mani-
festations, whereas it does not appear to be associated with 
disease variables such as subtype, disease activity, or type of 
therapy taken. Conversely, Iskadar et al. [3] found that sleep 
disturbance was more frequently reported by CD patients 
(n = 61) than in controls (n = 60) and in patients with active 
CD compared to those in remission. Likewise, Sobolewska 
et al. [4] observed that poor sleep can be found in 78% of 
clinically active patients (n = 40/51) in contrast to 35% of 
patients in remission (n = 5/14). On the contrary, Bar-Gil 
Shitrit et al. [5] demonstrated that poor sleep quality and 
poor quality of life are present also in patients in clinical 
remission. Finally, Lee et al. [6] assessed sleep disturbance 
in IBD patients receiving immunosuppressant and biologic 
drugs, finding that none of these therapies was predictive 
of disturbed sleep. Overall, these studies’ lack of objective 
measurements of sleep characteristics including relevant 
information about sleep efficiency diminished their contri-
butions to this area.

Sleep disturbance can stimulate immune cell margina-
tion and induce inflammatory mediator production. Further-
more, pro-inflammatory cytokines like interleukin-1 (IL-1), 
tumor necrosis factor-α (TNF-α), and interferon levels are 
all increased in the setting of sleep deprivation. Indeed, the 
circadian clock regulates the activity of the immune sys-
tem. The central circadian clock is located in the suprachias-
matic nuclei of the anterior hypothalamus, although similar 
clocks are present in all tissues, including the digestive tract 
and white blood cells [7]. Circadian gene product expres-
sion (mRNA) is reduced in both intestinal biopsies and in 
peripheral blood mononuclear cells of medically treated 
IBD patients [8]. In a recent study of Weintraub et al. [9], 
young, newly diagnosed and untreated patients with IBD 
have reduced product expression (mRNA) of clock genes 
in inflamed and non-inflamed intestinal mucosal samples, 
and also in blood cells, compared with healthy individuals. 
With this premise, alterations in expression of clock genes 
might be an early event in IBD pathogenesis. For instance, 
Liu X et al. showed in vitro that circadian disruption can 
downregulate tight junction (TJ) gene expression and thus 
alter intestinal permeability and exacerbate an immune 
response being pathophysiological base of IBD beginning 
or IBD flare [8]. However, to note, the correlation between 
TJ protein expression and paracellular permeability is not 
well established in vivo and the mechanistic contribution of 
increased intestinal paracellular permeability to inflamma-
tory disease and immune function is not well understood.

The twenty-four-hour sleep–wake pattern known as the 
rest–activity rhythm (RAR) is associated with many aspects 
of health and well-being. In particular, RARs reflect the 
effects of both endogenous circadian rhythms and exoge-
nous influences such as light exposure and physical activity; 
as such, it is considered as an objective measure of sleep 
efficiency. In this issue of Digestive Disease and Sciences, 
Conley et al. [10] present their study aimed at describing the 
sleep characteristics and RAR among 37 adults with IBD 
(19 UC and 18 CD; 23 IBD in remission and 14 with active 
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disease) in order to correlate them to gastrointestinal symp-
toms and IBD severity. Sleep characteristics and RAR were 
measured with continuously worn wrist actigraphs in 30-s 
epochs over 10 days, whereas sleep quality was assessed 
every morning via an e-mail diary. Moreover, gastrointes-
tinal (GI) symptoms were measured with a baseline survey 
using GI-PROMIS scales. They found that people with IBD 
have disrupted actigraph-measured RARs and short and 
fragmented sleep. Total sleep duration was short, sleep effi-
ciency was low, and wake after sleep onset (WASO) was 
high in people with active disease and those in remission. 
Moreover, they found that less robust RARs were associated 
with more severe GI symptoms, in particular gas/bloating 
and heartburn/reflux. The authors concluded that people 
with IBD may have poor objectively measured sleep char-
acteristics and disrupted RARs that are associated with GI 
symptoms, which in turn may benefit from interventions that 
promote sleep and regulate their circadian rhythm, in order 
to improve their quality of life.

The strengths of this study are represented by the objec-
tive measurement of sleep characteristics and RARs, using 
wrist actigraphy over 10 days (including both weekdays and 
a weekend), and the homogeneity of the study population in 
terms of race and ethnicity, as the same authors highlighted. 
These are important points since most of the currently avail-
able data, as stated above, are derived from studies where 
sleep disturbance has not been objectively assessed. Nev-
ertheless, some relevant limitations need to be highlighted. 
The small sample size with the further stratification of 
patients according to disease activity using the Physician 
Global Assessment (PGA) did not allow correct stratifica-
tion of IBD subjects according to the type of disease (CD vs 
UC) and IBD-related disease status. Indeed, disease-specific 
questionnaires for clinical activity (e.g., Harvey–Bradshaw 
index and partial Mayo score) and objective measures of 
endoscopic activity (e.g., fecal calprotectin and endoscopy) 
were not adopted. As a consequence, the authors may not 
have observed significant differences between those with and 
without active disease. In turn, the authors were able to find 
differences only related to general gastrointestinal (e.g., gas-
troesophageal reflux disease and irritable bowel syndrome) 
symptoms, since these are not strictly related to inflamma-
tion or IBD activity and reflect the global assessment as 
measured by the PGA. Moreover, the observation that sleep 
characteristics and RAR may be disrupted in adults with 
IBD, regardless of disease activity status, cannot be done 
and suggests the adoption of more specific instruments in 
order to study the relationship between sleep disturbance 
and IBD activity. Also, the decision to exclude patients over 
60 can be regarded as a limitation given that a large part of 
IBD population, in particular UC, falls within this age group. 
Finally, the lack of a control group of healthy subjects or 
patients with different clinical conditions as well as the lack 

of an interventional group to support the findings limits the 
interpretation and generalizability of the results.

In conclusion, further research is needed that measures 
both objective sleep characteristics and objective disease 
activity in IBD patients. Only with the results of such stud-
ies would it be possible to understand whether people with 
IBD may benefit from interventions to promote sleep and 
entrain their circadian rhythm.
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