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Background: Inflammatory bowel disease (IBD) can disrupt normal sleep physiology and amplify a negative perception about

quality of life. Evidence suggests increased circulation of inflammatory cytokines, such as tumor necrosis factor–alpha and

interleukin-1, may play a role.

Methods: A total of 56 patients completed the Pittsburgh Sleep Quality Index (PSQI) to measure 7 sleep domains: sleep quality,

sleep latency, sleep duration, sleep efficacy, sleep disturbance, sleep medications, and daytime dysfunction. Domain scores were

summed to determine the presence or absence of sleep impairment. We compared patients taking immunomodulators or

biologic agents to patients not on immunomodulator or biologic agent therapy. Demographics and IBD-related clinical

information were collected to adjust for potential confounders that may secondarily affect sleep, such as body mass index,

depression/anxiety, and sleep-affecting medications.

Results: The majority of patients with IBD (46 [82%]) reported poor sleep quality; 22 (79%) of the patients taking

immunomodulators or biologic agents and 24 (86%) of the patients not on these therapies had a global PSQI score ‡5,

suggestive of poor sleep quality. However, we found no significant difference between the 2 groups. When we analyzed the 7

PSQI sleep domains individually, we found improved sleep duration in the group taking immunomodulators or biologic agents

compared to the group not on therapy, although the difference was not statistically significant.

Conclusion: The majority of patients with IBD experience some degree of sleep impairment, and treatment with

immunomodulators and biologic agents does not appear to improve sleep quality. A multicenter study with a larger sample

size is warranted to better assess the diverse population of patients with IBD and the factors that impact their sleep. Routine

assessment of sleep quality during IBD clinical encounters is recommended.
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INTRODUCTION
Inflammatory bowel disease (IBD) is a chronic relapsing-

remitting disease that requires lifelong management. IBD is
classified as ulcerative colitis (UC), Crohn disease (CD), or
indeterminate colitis. Affected patients present with various
clinical symptoms such as abdominal pain, diarrhea, and
rectal bleeding. Some patients also present with extraintes-
tinal manifestations, including arthropathy (eg, ankylosing
spondylitis, sacroiliitis, peripheral arthritis), ophthalmologic
disease (eg, episcleritis, uveitis), dermatologic manifesta-
tions (eg, erythema nodosum, pyoderma gangrenosum),
and hepatobiliary disease (eg, primary sclerosing cholangi-
tis). The different manifestations of IBD can impact patients’
quality of life, particularly sleep health.

IBD is a known catalyst for sleep disturbance.1-4 With
varying disease activity, frequent awakening because of
abdominal pain and nocturnal stooling can cause sleep
deprivation and amplify a negative perception about quality

of life.5 Studies have shown a similar association between
sleep quality and clinically inactive disease.4,6,7 In a 2006
study of 16 patients with biopsy-proven inactive IBD, the

assessment of sleep by a single overnight polysomnogram
demonstrated an overall decrease in sleep efficiency.7

Although the precise underlying pathophysiology remains

in question, evidence supports the upregulation of inflam-
matory cytokines such as tumor necrosis factor–alpha
(TNFa), interleukin-1 (IL-1), and interleukin-6 playing a key
role in altering the normal sleep cycle.8,9 An increase in these
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cytokine levels has also been associated with sleep
impairment in other chronic inflammatory conditions, such
as rheumatoid arthritis, systemic lupus erythematosus, and
multiple sclerosis.10-12 Follow-up studies in patients with
rheumatoid arthritis, idiopathic juvenile arthritis, and ankylos-
ing spondylitis have found that treatment with anti-TNFa
therapy improved sleep patterns.13-15 Conversely, studies
have found that a primary sleep disorder can alter immune
function by activating the same inflammatory cytokines,
further supporting the role of sleep disruption in triggering
disease relapse or worsening symptom severity in patients
with ongoing disease activity.2,16 The bidirectional relation-
ship between IBD activity and sleep dysfunction poses the
question of whether medical treatment with an immunologic
agent could improve sleep quality in patients with IBD in
addition to achieving disease remission.

To our knowledge, no study has evaluated the effects of
specific drug therapy on sleep quality in patients with IBD.
The purpose of our study was to assess the effect of
immunomodulator and anti-TNFa therapy on sleep quality
using a validated measure of sleep. Our overall goal is to
improve the management of IBD beyond treating the
somatic symptoms and address the psychosocial conse-
quences leading to detrimental effects on quality of life.

METHODS
This study was a single-center prospective cohort study

conducted at University of Florida Health Jacksonville. All
patients were aged ‡18 years and provided informed
consent prior to enrollment. The study was approved by
the University of Florida College of Medicine–Jacksonville
Institutional Review Board.

Subjects
Study participants (n¼56) were recruited from the general

gastroenterology and IBD specialty clinic between Novem-
ber 2013 and May 2015. Consecutive patients with a
diagnosis of either CD or UC, confirmed by clinical,
radiologic, laboratory, endoscopic, and histologic assess-
ment, were eligible for enrollment.

Data Collection
We reviewed the electronic medical record of each patient

to obtain demographic data and other relevant clinical
information: age; sex; body mass index (BMI); smoking
history; presence of chronic medical conditions other than
gastrointestinal disease such as obstructive sleep apnea,
rheumatologic disorders (eg, systemic lupus erythematosus,
rheumatoid arthritis), mood or psychiatric disorders (eg,
depression, anxiety, bipolar disorder, schizophrenia), and
home medications (eg, antidepressants, anxiolytics, narcot-
ics). Additional variables of interest were IBD-related history
such as the type of inflammatory bowel disease (UC or CD),
location of disease (eg, small bowel, colon, or small bowel
and colon), presence of extraintestinal manifestations (uve-
itis, ankylosing spondylitis, peripheral arthritis, pyoderma
gangrenosum), history of IBD-related surgery (small bowel
resection, partial or total colectomy, proctocolectomy), and
medication for IBD treatment (eg, aminosalicylate, steroids,
azathioprine, mercaptopurine, infliximab, adalimumab).

We assessed disease severity using 2 validated, clinician-
completed scales: the Lichtiger symptom score (LSS) for

patients with UC and the Harvey-Bradshaw index (HBI) for
patients with CD. The LSS has a score range of 0-21, with
higher scores correlating with higher disease severity;
patients with an LSS >3 are considered to have active
disease. The HBI is scored from 1 to no endpoint because
of the number of diarrhea stools, with higher scores
correlating with higher disease severity; an HBI score <5
represents clinical remission, and an HBI score ‡5
represents active disease (scores 5-7 represent mild
disease, scores 8-16 represent moderate disease, and
scores >16 represent severe disease).

Sleep Quality Assessment
We assessed the quality and pattern of sleep in patients

with IBD using the Pittsburgh Sleep Quality Index (PSQI),17

a validated questionnaire that consists of 19 patient-
reported questions. The PSQI measures 7 domains of
sleep in the previous 1 month: sleep quality, sleep latency,
sleep duration, sleep efficacy, sleep disturbance, sleep
medications, and daytime dysfunction. Each of these 7
domains is rated on a scale of 0-3, with 3 reflecting the
negative extreme on the Likert scale. The sum of these 7
domain scores generates a global score that differentiates
poor from good sleep quality. A global score ‡5 is
consistent with poor sleep quality. Study participants
completed the PSQI questionnaire at the time of their
scheduled outpatient visit. Brief instructions were provided,
and all questions concerning the study were answered prior
to obtaining the informed consent. Patients were asked to
provide the best assessment of their symptoms when
answering each question. Patients on immunomodulator
or biologic agent therapy were included only if they had
been on their respective therapy for at least 1 month.

Statistical Analysis
Frequencies and percentages are presented for categor-

ical variables, and means – standard deviations (medians)
are presented for numeric variables. The 2 groups (patients
taking immunomodulators or biologic agents vs patients not
taking these therapies) were compared using the Pearson
chi-square test (or Fisher exact test if cell frequencies were
small) for categorical data or the Wilcoxon rank sum test for
numeric data. The level of significance is Bonferroni-
adjusted for multiple tests to preserve a family-wise level
of significance of 5%. That is, a P value is significant if it is
<0.0063 (0.05/8 tests for outcomes). All analyses were
performed with SAS v.9.4 (SAS Institute, Inc.).

RESULTS
Demographic and Clinical Characteristics

A total of 56 patients completed the PSQI questionnaire,
with both comparison groups equally represented. Table 1
shows demographic and baseline characteristics. The mean
age of the cohort was 45 years (–13 years), and the majority
of patients were female (66%). We found no differences
between the groups in the baseline characteristics with the
exception of BMI (mean BMI 30 kg/m2 in the no therapy
group vs 26 kg/m2 in the group taking an immunomodulator
or biologic agent; P¼0.029).

A total of 17 patients had UC (30%), and 39 patients had
CD (70%). We found no significant difference in the
remaining IBD-related characteristics such as location of
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disease (54% had colon disease only, 9% had small bowel
disease only, and 38% had combined small bowel and
colon disease), presence of extraintestinal manifestations
(55%), and history of IBD-related surgery (38%). In both
groups, disease activity was reported with the same
frequency. Overall, 46% of the patient cohort had disease
activity based on an LSS >3 in patients with UC and an HBI
‡5 in patients with CD.

Sleep Assessment
Overall, the majority of patients with IBD (82%) reported

poor sleep quality (Table 2). Of the 56 patients, 22 (79%) of
the 28 patients taking immunomodulators or biologic agents
and 24 (86%) of the 28 patients not taking these medications

had a global PSQI score ‡5, suggestive of poor sleep

quality. However, we found no significant difference between

the 2 groups. When the 7 sleep domains were analyzed

individually, the group taking immunomodulators or biologic

agents had improved sleep duration compared to the group

not on therapy (1.1 – 1.1 vs 1.9 – 1.2, respectively; P¼0.009)

as shown in Table 3. Although the P value approached

significance, it was not statistically significant after adjusting

for multiple tests (Bonferroni adjusted significance level of

0.0063). We found varying deficiencies in the remaining sleep

domains, but the differences between the groups were not

statistically significant. Few patients reported the use of sleep

medications (median of 0 in both groups).

Table 1. Demographic and Baseline Characteristics

Variable Overall (n¼56)

Immunomodulator or Biologic Agent

P ValueNo (n¼28) Yes (n¼28)

Age, years, mean – SD (median) 45 – 13 (46) 43 – 12 (43) 47 – 14 (50) 0.114a

Body mass index, kg/m2, mean – SD (median) 28 – 17 (27) 30 – 6 (30) 26 – 6 (26) 0.029a

Sex, female 37 (66) 17 (61) 20 (71) 0.397b

Race, white 28 (50) 12 (43) 16 (57) 0.285b

Tobacco use 14 (25) 9 (32) 5 (18) 0.217b

Alcohol use 2 (4) 1 (4) 1 (4) 1.000c

Caffeine use 27 (48) 13 (46) 14 (50) 0.789b

Other sleep-affecting medications 45 (80) 23 (82) 22 (79) 0.737b

Depression/anxiety 29 (52) 13 (46) 16 (57) 0.422b

Comorbid sleep-affecting disease 38 (68) 21 (75) 17 (61) 0.252b

Type of disease

CD 39 (70) 17 (61) 22 (79) 0.146a

UC 17 (30) 11 (39) 6 (21)

Location

Colon (UC and CD) 30 (54) 18 (64) 12 (43) 0.274c

Small bowel 5 (9) 2 (7) 3 (11)

Small bowel and colon 21 (38) 8 (29) 13 (46)

Disease activity, active 26 (46) 13 (46) 13 (46) 1.000b

Extraintestinal manifestations 31 (55) 15 (54) 16 (57) 0.788b

IBD-related surgical intervention 21 (38) 10 (36) 11 (39) 0.783b

Note: Data are presented as n (%) unless otherwise specified.
CD, Crohn disease; IBD, inflammatory bowel disease; UC, ulcerative colitis.
aWilcoxon rank sum test.
bPearson chi-square test.
cFisher exact test.

Table 2. Patients With Poor Sleep Quality According to the Pittsburgh Sleep Quality Index (PSQI) Global Score

Variable Overall (n¼56)

Immunomodulator or Biologic Agent

P ValueNo (n¼28) Yes (n¼28)

Poor sleep quality, n (%)

Yes (total PSQI score ‡5) 46 (82) 24 (86) 22 (79) 0.485a

No (total PSQI score <5) 10 (18) 4 (14) 6 (21)

aPearson chi-square test.
Note: The PSQI measures 7 domains of sleep, and the sum of the 7 scores yields a global score that differentiates poor sleep quality from good sleep
quality. A PSQI global score ‡5 indicates poor sleep quality.
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DISCUSSION
Sleep disturbances are not uncommon in patients with

chronic inflammatory diseases.10-15 Sleep impairment has
been demonstrated in patients with IBD during active
disease and clinical remission phases. Active IBD causes
physical suffering and psychosocial sequelae, disrupting
the circadian rhythm and altering the normal sleep cycle.7-9

A primary sleep disorder can also increase the risk of
disease relapse or affect the intensity of disease activity by
altering the immune system.2,16 Our study investigated the
possible effects of treatment intervention with an immune
system modifying agent (immunomodulators or anti-TNFa
biologic therapy) on sleep physiology.

We found that the majority of patients with IBD reported
some degree of sleep abnormality. The mean global PSQI
score in patients who were taking immunomodulators or
biologic agents was similar to the score in patients who
were not on therapy, suggesting a minimal to nonsignificant
influence of treatment selection on sleep pattern. Both
groups shared similar concerns across the 7 PSQI sleep
domains with varying degrees of severity, and we found no
statistically significant difference between the 2 groups.
Patients in both groups reported prolonged sleep onset
(sleep latency); increased sleep disturbance because of
frequent nocturnal awakening for pain, bathroom use,
difficulty breathing, feeling hot/cold, or having bad dreams;
and a shorter total sleep duration. Despite the observed
impairment in sleep quality, few patients reported using
adjunct sleep medications. Whether this apparent under-
treatment of impaired sleep quality is a result of the
overshadowing effect of the IBD-related intestinal symptoms
or the lack of physician familiarity with sleep disorders in
patients with IBD is uncertain. Clinicians should consider
incorporating a routine assessment of sleep quality as part
of the IBD management algorithm. A proactive role by the
treating physician may lead to early recognition and medical
intervention, further influencing the quality of life of patients
with IBD and minimizing IBD morbidity.

Our study has several limitations. First, the number of
participants was small, lowering the statistical power so that
subtle differences between the 2 groups may not have been
detected. Our study was conducted at a single center in a
metropolitan area with a high rate of poverty and limited

access to healthcare. Patients may have had undiagnosed
illnesses contributing to disturbed sleep for which the final
data analysis was not adjusted. In addition, depression and
anxiety, independent risk factors for sleep disorder, were
self-reported diagnoses.

The treatment regimen was assigned prior to patient
enrollment in this study, so other factors may have
influenced treatment regimen assignment that we did not
account for. Such additional factors, if they exist, may
confound the study results. Further studies may design a
more robust control group consisting of patients before
and after treatment with biologic agents and include
measurement of TNFa levels to support the hypothesis
of the interaction between sleep disturbance and inflam-
matory cytokine upregulation. Because of our small
sample size, we did not account for concomitant steroid
use, which may be an important contributor to sleep, in
the analysis. Sleep assessment was based on a self-
reported questionnaire that is subject to recall bias. An
objective measurement of sleep such as polysomnogra-
phy may be necessary to accurately assess patients’
sleep patterns.

CONCLUSION
To our knowledge, our study is the first to assess the

effects of IBD treatment with immunomodulators or biologic
agents on sleep physiology. The group receiving immuno-
modulators or biologic agents experienced a nonsignificant
improvement in sleep duration. Furthermore, we found a
high prevalence of sleep disorder in all patients with IBD,
suggesting the potential need to routinely assess sleep
habits during IBD clinical encounters.
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