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	 Background:	 The aim of the present study was to assess the relationship between inflammatory bowel disease (IBD) and 
quality of sleep, quality of life (QoL), mental health, and dietary intake to identify potential risk factors for IBD.

	 Material/Methods:	 This was a retrospective analysis from September 2019 to August 2020. We enrolled 71 patients with IBD aged 
14 to 69 years who completed the IBD-Life Habits Questionnaire, which included data on demographics, envi-
ronmental factors, and dietary habits; the Pittsburgh Sleep Quality Index (PSQI); Patient Health Questionnaire 
(PHQ-9); Generalized Anxiety Disorder-7 (GAD-7); and the Inflammatory Bowel Disease Questionnaire (IBDQ). 
Of the patients, 46 had IBD that was in remission and in 25 the disease was active, based on scores used to 
assess clinical symptoms. The Crohn’s Disease Activity Index (CDAI) and the Partial Mayo Score were used for 
Crohn disease (CD) and ulcerative colitis (UC), respectively.

		  The patients were divided into 2 groups, based on disease status: remission (CDAI <150 or Mayo Score=0) and 
active (CDAI ³150 or Mayo Score >0). Because sleep and dietary habits in the patients with UC and CD were not 
significantly different, the 2 groups of patients were eventually combined into a single IBD group. The IBD-Life 
Habits Questionnaire, except for IBDQ, was completed by 68 age- and sex-matched healthy controls.

	 Results:	 Scores for PSQI (P=.001), PHQ-9 (P=.003), GAD-7 (P=.007), and IBDQ (P=.001) were significantly higher in the 
patients with active IBD. An IBDQ score >168.0 (PSQI score >7.5) indicates a clinically active state of IBD with 
a sensitivity of 84.8% (72.0%) and a specificity of 88.0% (82.6%). Diet composition was not related to disease 
activity. An analysis of patients and controls showed that lack of siblings could be a protective factor for on-
set of IBD (OR 0.300, 95% CI 0.119-0.785), while not being breastfed (OR 2.753, 95% CI 1.025-7.396) and con-
suming spicy foods could be risk factors for onset of IBD (OR 2.186, 95% CI 1.370-3.488).

	 Conclusions:	 In patients with IBD, poor sleep quality, poor QoL, depression, and anxiety were related to having active dis-
ease, whereas diet was not. Attempting to control dietary composition in patients with IBD may not be effec-
tive in preventing disease flare, but attention should be paid to intake of spicy foods.

	 Keywords:	 Inflammatory Bowel Diseases • Mental Health • Sleep Disorders, Circadian Rhythm

	 Full-text PDF:	 https://www.medscimonit.com/abstract/index/idArt/930511

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

Department of Gastroenterology, The Third Xiangya Hospital of Central South 
University, Changsha, Hunan, PR China

e-ISSN 1643-3750
© Med Sci Monit, 2021; 27: e930511

DOI: 10.12659/MSM.930511

e930511-1
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

Inflammatory bowel disease (IBD) is a chronic disease with fre-
quent relapses. The incidence is on the increase in China [1,2], 
a nation that has become more industrialized. IBD includes 
Crohn disease (CD), ulcerative colitis (UC), and IBD unclas-
sified (IBD-U) [3]. More than 50% of patients with IBD pres-
ent with rectal bleeding, crampy abdominal pain, fatigue, and 
body weakness at least once a week during disease relapses, 
which significantly affect their daily life, work, and intimate 
relationships [4]. Symptomatic relapse is defined by clinical 
symptoms, such as blood in the stool and abdominal pain, 
whereas relapse is identified on endoscopy or with other in-
flammatory markers and the focus is on mucosal conditions 
and biochemical examinations. We used the former definition 
in our study because we were inclined to investigate the re-
lationship between sleep, life, mood, and diet and clinical dis-
ease status in patients with IBD.

In the present study, we focused on sleep disturbance, men-
tal health, and dietary habits as the 3 lifestyle elements as-
sociated with IBD. A previous study found poor sleep quali-
ty in patients with IBD who had severe exacerbations [5]. In 
addition, specific changes in certain serum substances could 
account for abnormalities in circadian rhythm [6]. Sleep and 
IBD have important correlations [7]. Sleep quality can be as-
sessed subjectively with questionnaires and objectively with 
polysomnography. Early in 2003, a study using the Multisystem 
Instrument Score for sleep quality found that patients with IBD 
had more sleep disturbances, on average, than healthy peo-
ple [8]. Another study using the Pittsburgh Sleep Quality Index 
(PSQI) score also found poor sleep quality in individuals with 
IBD [9]. High levels of C-reactive protein and depression also 
were associated with poor sleep in a cohort study [10]. As for 
mental health, a systematic review study found that symp-
toms of depression were more common in patients with ac-
tive IBD than in those whose disease was in remission [11]. 
One explanation for this is the gut-brain axis, that is, gut mi-
crobiota play a role in brain functions such as cognition, emo-
tions, and physical activity, an effect that is bi-directional [12]. 
Another cohort study found that a higher level of stress was 
associated with increased relapse of IBD [13]. As for diet, di-
etary habits are key to keeping the intestinal environment in 
balance and they affect intestine microbial structure and func-
tion. Changing from a fiber-rich to a protein-rich diet, for ex-
ample, could modify the intestinal microbiota, decreasing fi-
ber-related degradation of bacteria such as Prevotella [14]; 
microbiota dysbiosis is known to be related to progression of 
IBD [15]. Other mechanisms, such as high intake of ferment-
able oligosaccharides, disaccharides, mono-saccharides, and 
polyols (FOAMP) foods metabolized by gut microbiota fermen-
tation can result in increased gas [16]. Westernization of the 
Asian diet, whereby people tend to eat calorie-dense foods 

full of carbohydrates, animal proteins, and fats, also is a con-
cern [17]. Urban populations exposed to a Western diet have 
been found to have fewer short-chain fatty acids (SCFAs) in 
their stools, which are known to act as anti-inflammatory fac-
tors in IBD [18]. Recently, the Mediterranean diet and Crohn’s 
Disease Exclusion Diet have been recommended for patients 
with IBD [19]. Diet composition in Chinese patients with IBD 
has not been studied and the effect of nutrition on the condi-
tion in this population is uncertain. Therefore, we aimed to in-
vestigate whether sleep, emotional states, and the diet com-
position would have an impact on IBD in Chinese patients. We 
also wanted to compare lifestyle and dietary habits early in 
life between healthy controls and patients with IBD to identi-
fy potential risks or protective factors for IBD. To accomplish 
these goals, we developed an IBD-Life Habits Questionnaire to 
collect data on mental health, quality of sleep, quality of life 
(QoL), and dietary composition or patterns in our study par-
ticipants and to assess for a relationship between sleep, life, 
mood, and diet and IBD relapse.

Material and Methods

Patients

We enrolled 71 patients with IBD who had visited The Third 
Xiangya Hospital from September 2019 to August 2020. All of 
them completed the IBD-Life Habits Questionnaire and their 
disease status was determined by physicians using the Crohn’s 
Disease Activity Index (CDAI) and Mayo scores for CD and UC, 
respectively. All of them were receiving biologic therapy, such 
as an anti-tumor necrosis factor drug like infliximab. We in-
cluded participants based on their disease status and comple-
tion of the questionnaire; patients who did not complete the 
questionnaire were excluded.

Healthy Controls

A total of 68 healthy individuals were recruited from The Third 
Xiangya Hospital Physical Examination Center to act as controls 
in the present study. They also completed the IBD-Life Habits 
Questionnaire, except for the Inflammatory Bowel Disease 
Questionnaire (IBDQ) portion. Individuals with disease of the 
digestive system were excluded. The healthy controls and pa-
tients with IBD were mainly from the southern part of China.

Data Collection

General information was collected about sex, age, residence, in-
come, and level of education. The IBD-Life Habits Questionnaire 
was developed to help characterize the lifestyles of patients 
with IBD. It included an assessment of dietary habits before 
and after IBD diagnosis, such as the frequency of eating food 
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that was spicy, salty, or sweet. In addition, daily intake of 21 
kinds of foods, including vegetables, fruit, pork, and milk, was 
scored using a Likert scale.

The questionnaire also included the PSQI to evaluate sleep 
quality, the Patient Health Questionnaire (PHQ-9) and the 
Generalized Anxiety Disorder-7 (GAD-7) to assess the mental 
state of patients, and the IBDQ. The PSQI consists of 9 sur-
vey questions designed to score sleep quality during the past 
month. A score higher than 10 indicates poor sleep. The PHQ-9 
questionnaire consists of 9 questions, each of which is scored 
on a scale from 0 to 3 points. Patients who score more than 4 
points are considered to be depressed. The GAD-7 question-
naire consists of 7 questions, each of which is scored on a scale 
from 0 to 3 points. Patients who score more than 4 points are 
considered anxious. Finally, the IBDQ questionnaire consists 
of 28 questions designed to evaluate the QoL of patients with 
IBD over the previous 2 weeks.

The patients whose IBD was in remission and the healthy 
controls completed the questionnaire based on their current 
state. Those with active IBD were asked to answer the ques-
tions based on their recollection of conditions before their last 
relapse. Questions aimed at determining risk factors for on-
set of IBD were to be answered based on conditions before a 
patient’s diagnosis.

Assessment of Disease Activity

Endoscopy is important for defining disease activity in IBD 
because remission depth for COD is measured based on en-
doscopic healing and for UC, is measured based on histologic 
healing [20]. Our IBD-Life Habits Questionnaire, however, was 
designed to elicit information about clinical symptoms. CDAI 
is a noninvasive, clinical, criterion standard scale for measur-
ing disease activity [21] and the Partial Mayo Score is a scale 
based on several endoscopic conditions (erythema, vascular 
pattern, friability and erosions). The disease status of the en-
rolled patients was assessed using both scales. For patients 
with CD, a CDAI score <150 was considered remission; 150 to 
220 consisted mild disease; 220 to 450 was regarded as CD; 
and a CDAI score >450 was considered severe CD [22]. For 
UC, a Partial Mayo Score of 0 was defined as clinical remis-
sion; 1 as mild UC; 2 as moderate; and 3 as severe UC. Based 
on the scores and the sample size, patients were divided into 
2 groups, based on disease status: remission (CDAI <150 or 
Partial Mayo Score=0) and active (CDAI ≥150 or Partial Mayo 
Score >0). Because no significant differences were found be-
tween the patients with UC and CD in their scores for IBDQ, 
PHQ-9, GAD-7 or PSQI (Supplementary Table 1), they were 
eventually combined into a single IBD group.

Statistical Analysis

All of the raw data were analyzed using SPSS. The demograph-
ic data and logistic regression were analyzed using SPSS, ver-
sion 26.0. The comparison between groups was analyzed using 
Prism 8.0 and a t-test or non-parametric test was performed. 
The analyses of the consistency of food clustering and heat-
mapping were performed using the R statistical language, ver-
sion 3.6.3. Chi-square tests were used for nominal variables. 
P<0.05 was considered statistically significant.

Results

Patient Characteristics

Approximately 100 IBD-Life Style questionnaires were hand-
delivered to patients with IBD, of which 71 were complet-
ed at The Third Xiangya Hospital and The Hunan IBD Clinical 
Center. Table 1 lists the general and clinical information that 
was collected from participants. At the time of the study, the 
average age of the patients with IBD was 36 years (range, 14 
to 69). Of them, 45 (63.4%) were men. Most of the patients 
(69.0%) had at least a high school education. Of the patients, 
37.3% had an annual income of approximately ¥50 000; their 
residences were equally distributed between city and rural ar-
eas. Among the 71 patients, 25 (35.2%) had active IBD while 
46 (64.8) had disease that was in remission at the time they 
completed the questionnaires. No significant difference was 
found between the patients with active IBD versus disease 
remission. As for the patients with IBD and the healthy con-
trols, they shared most of the same features, except for edu-
cation, income, and residence, which would not have affect-
ed the PSQI, IBDQ, PHQ-9, and GAD-7 scores, because there 
was no correlation between scores for the 4 scales and edu-
cation, income, or place of residence (Supplementary Table 2).

PSQI, PHQ-9, and GAD-7 Scores

As shown in Figure 1, no significant difference was found in 
the scores for the 3 indices between the group with IBD in re-
mission and the healthy controls. However, the patients in the 
group with IBD had significantly higher scores on the 3 indices 
compared to the patients with disease in remission (P<0.05).

Receiver Operating Characteristic Curve for IBDQ, PHQ-9, 
and PSQI

To identify potential diagnostic markers for IBD relapse, we 
carried out a receiver operating characteristic analysis to de-
termine values most predictive of clinically active disease. The 
area under the curve was 0.910 for the IBDQ score, 0.815 for 
the PHQ-9 score, 0.730 for the PSQI score, and 0.711 for the 

e930511-3
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

Hu J. et al: 
Retrospective study of IBD in China and sleep, life, mood, and diet
© Med Sci Monit, 2021; 27: e930511

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Characteristics

Number (%)

Patients (n=71)
P-value Normal (n=68) P-value

Remission Active

Male sex 	 31	 (67.4%) 	 14	 (56.0%) 0.348 	 39	 (57.4) 0.371

Age 	 36	 (14-69) 	 36	 (18-62) 0.971 	 40	 (19-58) 0.763

Type of IBD

	 Crohn’s disease 	 37	 (80.4%) 	 16	 (64.0%) 0.158

	 Ulcerative colitis 	 9	 (19.6%) 	 9	 (36.0%)

Education

	 Primary school 	 2	 (4.3%) 	 4	 (16.0%) 0.275 0.001

	 Secondary school 	 11	 (23.9%) 	 5	 (20.0%) 	 10	 (14.7%)

	 High school 	 15	 (32.6%) 	 8	 (32.0%) 	 10	 (14.7%)

	 College 	 18	 (39.1%) 	 8	 (32.0%) 	 48	 (70.6%)

Income

	 >50000 	 17	 (27.0%) 	 11	 (20.0%) 0.194 	 47	 (64.1%) 0.001

Residence

	 Rural 	 23	 (50.0%) 	 13	 (52.0%) 0.327 	 32	 (47.1%) 0.001

	 City 	 23	 (50.0%) 	 12	 (48.0%) 	 36	 (52.9%)

Table 1. Baseline characteristics of the study population.

Data are presented as number(%) or median(range). IBD – inflammatory bowel disease.
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Figure 1. �Comparison of Pittsburgh Sleep Quality Index (PSQI), 
Patient Health Questionnaire (PHQ-9), and Generalized 
Anxiety Disorder (GAD-7) scores in patients versus 
healthy controls. (PSQI: normal 6.20±2.95, remission 
4.97±4.04, active 10.36±4.40; PHQ-9: normal 
4.16±4.80, remission 4.72±4.71, active 8.56±5.03; 
GAD-7: normal 3.02±3.65, remission 4.07±4.22, active 
7.12±4.42).
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Figure 2. �Status of inflammatory bowel disease in patients 
determined based on receiver operating characteristic 
curves for their Inflammatory Bowel Disease 
Questionnaire (IBDQ), Pittsburgh Sleep Quality Index 
(PSQI), Patient Health Questionnaire (PHQ-9), and 
Generalized Anxiety Disorder scores. (IBDQ: area under 
the curve [AUC] 0.91; 84.8% sensitivity and 88.0% 
specificity; PSQI: AUC 0.815; 72.0% sensitivity and 
82.6% specificity).
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GAD-7 score. The analysis showed that a global IBDQ score 
<168.0 indicates active IBD with 84.8% sensitivity and 88.0% 
specificity, whereas a PSQI score >7.5 also indicates active IBD 
with 72.0% sensitivity and 82.6% specificity (Figure 2).

Relationship Between IBD and Emotional State, Sleep, and 
Quality of Life

In our study, 26.8% of patients with IBD (19/71) had poor 
sleeping habits (PSQI >10). We further divided the patients into 
groups who slept poorly and well and then compared their emo-
tional states. We found that patients with poor sleep had high-
er PHQ-9 scores than the patients who slept well. This suggests 
that the patients with poor sleep were more depressed, and 

45.5% of them were categorized as being depressed based on 
their PHQ-9 scores (Figure 3A). We then divided the patients 
into a group that was depressed group (PHQ-9 >4 points) and 
one that was not depressed (PHQ-9 £4 points) and compared 
their QoL. We observed a statistically significant difference in 
IBDQ scores in the depressed group versus the group that was 
not depressed (Figure 3B). QoL was better in patients with IBD 
who were not depressed than in those who were depressed.

Further correlation analysis (Figure 3C) revealed that IBDQ was 
significantly negatively correlated with PSQI, PHQ-9, and GAD-
7 scores (P<0.05). PSQI was positively correlated with PHQ-9 
and GAD-7 score (P<0.05) and PHQ-7 was positively correlated 
with GAD-7 scores (P<0.05). To visualize and investigate the 
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Figure 3. �Relationship between sleep, emotional state, and quality of life and inflammatory bowel disease. (A) Comparison of Patient 
Health Questionnaire scores between patients with good and poor sleep quality (4.33±4.19 versus 10.84±4.50; P<0.0001). 
(B) Comparison of Inflammatory Bowel Disease Questionnaire scores between patients with and without depression 
(153.94±28.95 versus 184.53±24.74). (C) Heat map of the correlation coefficients between Inflammatory Bowel Disease 
Questionnaire (IBDQ), Pittsburgh Sleep Quality Index (PSQI), Patient Health Questionnaire (PHQ-9) and Generalized Anxiety 
Disorder-7 (for each one coefficient: P<0.05). (D) Three-dimensional dispersion plot of patients with active disease (blue 
spots) and those in remission (red spots), based on PSQI, IBDQ, and PHQ-9 scores.
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relationship among the IBDQ, PHQ-9, and PSQI indices, we con-
structed a 3-dimensional (3D) dispersion plot, with PHQ-9 on 
the x-axis, IBDQ on the y-axis, and PSQI on the z-axis. Because 
GAD-7 was significantly related to PHQ-9, we did not include 
it in the 3D plot. Blue spots represent patients with active dis-
ease whereas red spots represent patients whose IBD was in 
remission. The groups with IBD in remission had worse QoL, 
poorer sleep quality, and were more depressed than the pa-
tients in the groups with active disease (Figure 3D).

Diet Composition

The questionnaire also evaluated weekly patient of 22 different 
types of food, using a semiquantitative Likert scale, as previ-
ously described. The foods were divided into 7 groups (grains 
and beans; vegetables and fruit; proteins; eggs; milk and yo-
gurt; energy food; and junk food) for easier analysis. Among 
the 22 foods, soybeans, potatoes, and grains are full of carbo-
hydrates; therefore, we named them “grains and beans.” A diet 
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Figure 4. �Consensus cluster based on patient preference for 7 groups of food. (A) Consensus matrix of clustering. The blue square 
indicates that the result was best when the cluster equaled 2. (B) Cumulative distribution function curve. The red line 
between 0.2 and 0.8 that is the closest to being horizontal is the consensus index and indicates the best cluster design. 
(C) Heat map of preferences for 7 groups of food among 71 patients, with individual disease status listed at the top. The 
cluster results showed that diet composition was similar in clusters 1 and 2.
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high in carbohydrates is believed to have a positive effect on 
symptoms of IBD [23]. Vegetables and fruit were grouped be-
cause they are full of vitamins and fiber. While the association 
between different kinds of meat and IBD flare is unclear [24], 
we grouped pork, poultry, beef, lamb, seafood, and animal or-
gans as proteins to assess the effect of high protein intake. 
Eggs were regarded as a single group because there is a pos-
itive association between eggs and cholesterol [25]. Milk and 
yogurt were grouped because research has shown that fer-
mented milk can alleviate inflammatory responses [26]. Nuts 
contain 460 Kcal/100 g while chocolates contain 406 Kcal per 
2 bars. In the scale, we used chocolate most often as an ex-
ample to explain to patients what we meant by desserts. We 
regarded nuts and desserts as “energy food.” Finally, fried and 
fatty foods, fried fish, pickles, cured food, and barbecue were 
grouped as “junk foods.” The frequency of intake for each 
type of food was rated on a scale of 0 to 5 and was evaluated 
for the preceding several months or 1 year before disease re-
lapse. We performed a clustering consistency analysis of the 
7 food groups among the 71 patients. The consensus matrix 
showed that 2 kinds of clusters had a positive impact on IBD 
(Figure 4A). In the cumulative distribution function plot, the 
red line was almost horizontal between 0.2 and 0.8 (Figure 4B). 
Therefore, we divided the patients into 2 clusters and con-
structed a heat map, based on the frequency of intake of the 
7 groups of food (Figure 4C). The heat map showed that the 
patients in cluster 2 mainly ate proteins, such as pork, poultry, 
and beef, and junk foods, such as fatty and fried food, where-
as those in cluster 1 mainly ate energy foods (nuts and des-
serts). However, there was no difference in IBDQ scores be-
tween the 2 clusters. Because dietary intake is a stable variable, 
we evaluated whether it was associated with IBD relapse. We 
used a chi-square test to determine the relationship between 
diet and IBD disease status. The result was 0.164 chi-square 

points with P=0.688, which means that dietary intake in clus-
ter 2 was not associated with IBD relapse.

Dietary Spice Levels

The diet of the Chinese population, particularly in Hunan, the 
diet is mainly composed of spicy and salty food. We compared 
the frequency of consumption of spicy and salty food and the 
degree of spiciness of food eaten by the healthy controls and 
the patients with IBD before diagnosis (Table 2). Patients with 
IBD tended to favor spicier food than did the healthy controls 
(P<0.05). About 54.9% (39/71) of the patients with IBD had a 
diet that consisted largely of foods with a medium degree of 
spice (³3 degrees vs 4 degrees for extremely spicy), where-
as only 16.1% of the healthy controls (11/68) consistently ate 
food that spicy.

Potential Risk Factors for IBD

In the questionnaire, we asked study participants about as-
pects of their childhoods before IBD diagnosis. Factors assessed 
included living with or sharing the same room with siblings; 
undergoing tonsillectomy, appendectomy, or cholecystectomy; 
being breastfed; having asthma, eczema, measles, whooping 
cough, rubella, chickenpox, mumps, or scarlet fever; exposure 
to antibiotics; home environment and sanitary conditions; 
exposure to sports; and preference for salty, spicy, or sweet 
foods. Logistic regression analysis (Table 3) showed that not 
having siblings was protective against IBD (OR 0.300, 95% CI 
0.119-0.785), whereas not being breastfed (OR 2.753, 95% CI 
1.025-7.396) and having a spicy diet were risk factors for IBD 
(OR 2.186, 95% CI 1.370-3.488).

Category Normal (n=68) Patients (n=71) P-value

Saltness 2.49±0.63 2.45±0.71 0.737

Sweetness 2.42±0.80 2.52±0.91 0.515

Spicy 1.63±0.70 2.35±1.03 0.001

Spicy-frequency 3.54±1.04 4.70±9.76 0.374

Table 2. Comparison of intake of spicy foods in healthy subjects versus patients with inflammatory bowel disease (before diagnosis).

The factors B SE(b) Wald c2 P-value OR (95% CI)

Single child -1.203 0.472 6.487 0.011 0.300 0.119 0.758

No breatfeeding 1.013 0.504 4.032 0.045 2.753 1.025 7.396

Spicy diet 0.782 0.238 10.762 0.001 2.186 1.370 3.488

Table 3. Logistic regression analysis of factors related to the onset of inflammatory bowel disease.
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Discussion

Based on the data collected using the IBD-Life Habits 
Questionnaire, we found that patients who were more de-
pressed, anxious, or had poor sleep quality were more likely 
to have active IBD. An IBDQ score <168 and a PSQI score >7.5 
were reliable tools for distinguishing patients with active IBD 
from those whose disease was in remission. However, there 
was no difference in PHQ-9, GAD-7, or PSQI scores between 
patients whose IBD was in remission and the healthy con-
trols, which means the former group had lifestyles similar to 
those of the healthy controls. An analysis of participant diets 
revealed that patients with IBD preferred spicy food before 
they were diagnosed, whereas the healthy controls preferred 
milder food. We then divided the diet composition of the pa-
tients into 2 clusters, using clustering consistency analysis. The 
patients in cluster 2 consumed food that was mainly proteins 
and junk food, similar to a Western diet; however, there was 
no relationship between diet cluster and IBD activity. The re-
sults from our study also showed that not having siblings was 
protective against IBD, whereas eating spicy food and not be-
ing breastfed were risk factors for onset of IBD.

In our study, there was no difference in PHQ-9 and PSQI scores 
between the healthy controls and the patients whose IBD was 
in remission. Therefore, we compared the scores of patients 
with active IBD and whose disease was in remission. Although 
a previous study found that poor sleep quality was associat-
ed with active Crohn disease [27], the authors did not com-
pare mental health, IBDQ, or PSQI scores between patients 
with IBD and those whose disease was in remission. In our 
study, we found that the degree of depression was associat-
ed with the quality of sleep; sleep quality, in turn, was asso-
ciated with QoL in patients with IBD. Consequently, by using 
the 3 elements in the 3D plot, we were able to group patients 
with active IBD and whose disease was in remission. These 
data and the ROC analysis suggest that IBDQ and PSQI scores 
can be used as markers for disease relapse.

CDAI and endoscopic scores are widely used criterion stan-
dards for diagnosis of active IBD, but the former requires re-
sults of blood tests and endoscopy is invasive. Self-reported 
scales, in contrast, require no biochemical parameters to pro-
duce relatively reliable results.

Sleep disturbances among patients with active IBD may be due 
to diarrhea, abdominal pain, and other symptoms that inter-
rupt their sleep patterns, and depression could lead to lack of 
sleep because it is associated with insomnia [28]. Regarding 
mental health, the cost of managing IBD in China may play a 
role in development of depression in patients with active IBD 
because only 39.4% of them earn more than ¥50 000 per year, 
making the disease financially burdensome. Loss of normal 

life and social functions or sleep disturbance caused by clini-
cal symptoms such as nocturnal abdominal pain also could ac-
count for patient depression and anxiety. In the present study, 
patient QoL was influenced by both mental health and sleep 
conditions. The relationship between QoL, sleep, and mental 
health is complex. The data from our study provide new in-
sights suggesting that patients with IBD might benefit from 
sleep aids and psychological support as part of a more com-
prehensive approach to therapy for IBD.

For our cluster analysis, we divided patients into 2 clusters, 
based on their intake of 7 groups of food. One cluster had a 
preference for a Western-like diet, which is mainly composed 
of proteins and food that contains saturated fats. The other 
cluster had a preference for a Mediterranean-like diet, which 
is mainly composed of fruits, vegetables, proteins, fish, and 
olives [29]. A Western diet is known to negatively affect the 
heart, kidneys, and immune system [30], whereas the immune 
system may be a key factor in IBD pathogenesis. In addition, 
high-carbohydrate meals have been found to induce expres-
sion of toll-like receptor-4 (TLR-4) [31], which is related to the 
onset of IBD [32]. Studies have shown that dietary patterns 
with potential to induce inflammation are associated with an 
increased risk of CD but not of UC. This is based on scores cal-
culated according to the weighted sums of 18 food groups [33]. 
The impact of diet composition or patterns on relapse of IBD 
has not been studied in Chinese patients. Our analysis of ret-
rospective data suggests certain dietary patterns in this pop-
ulation, but we did not observe any association between diet 
and IBD status in our study, and there was no difference in 
PHQ-9, GAD-7, or PSQI scores between the patients in the 2 
diet clusters. Our results suggest that dietary patterns may not 
affect disease relapse but the stability of diet during certain 
periods may be important for IBD management.

Compared with the healthy controls, the patients with IBD 
preferred spicier foods before they were diagnosed with the 
diseases. Logistic regression analysis suggested that the spicy 
diet common in Hunan province may be a risk factor for IBD, 
which points to a need for vigilance in this geographic area 
regarding monitoring patient intake of food that is too spicy.

There are several limitations of the present study. First, respons-
es to the questionnaire were based on participant recollection, 
which is subject to recall bias. Second, although all of the pa-
tients were receiving biologic therapy, duration and efficacy 
of the treatment differed among the participants. Those who 
had access to better biologic therapy would have better sleep, 
QoL, and emotional health. In a future study investigating the 
effect that sleep or diet have on IBD flare, clinical features of 
the cohort should be controlled. Third, the diet questionnaire 
was semiquantitative and focused on frequency of food in-
take rather than an accurate determination of the amount of 
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each food that was eaten. As to the 7 groups of food, the food 
grouping here was based on literature reviews instead of ex-
act energy or nutrition counts or groups. Fourth, data from en-
doscopic evaluations would be a better tool for determining 
disease remission. Fifth, measurement of sleep quality would 
have been better with use of electric sleep monitors; we are 
conducting a randomized controlled trial to obtain objective 
data on sleep. Sixth, the use of retrospective data to evaluate 
the relationship between sleep quality, QoL, emotional health, 
diet, and disease relapse is less reliable than following up on 
a cohort of patients with IBD.

Conclusions

In the present study, patients who had poor sleep quality, 
less QoL, and were more depressed and anxious were more 
likely to have relapsed IBD. As for dietary intake, neither a 
Mediterranean-like diet nor a Western diet was associated 
with IBD flare, whereas a spicy diet may be a risk factor for 
onset of IBD in China. In the future, management of patients 

Category CD (n=53) UC (n=18) P-value

PSQI 6.86±3.91 7.27±4.34 0.7097

IBDQ 181.17±28.64 166.80±28.13 0.0690

PHQ-9 4.72±4.71 6.50±4.81 0.1726

GAD-7 3.79±3.80 5.50±5.00 0.1335

Supplementary Table 1. Comparison between Crohn disease and ulcerative colitis.

 Education Residence Income

IBDQ
r 0.073 0.094 -0.007

p value 0.605 0.506 0.965

PSQI
r -0.212 -0.253 0.020

p value 0.121 0.063 0.891

PHQ-9
r 0.044 -0.204 0.178

p value 0.751 0.136 0.211

GAD-7
r 0.183 -0.072 0.168

p value 0.182 0.604 0.239

Supplementary Table 2. Spearman rank correlation of clinical and demographic data.

r – correlation coefficients.

with IBD should be multifaceted and include a focus on im-
proving sleep and mood, but strict regulation and control of 
diet may not be necessary. Another cohort study is assessing 
whether a stable and nutritious diet is a better choice for pa-
tients in terms of managing their disease.
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