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Objectives: This study aimed to determine the prevalence and risk factors for poor sleep quality in inflammatory bowel disease (IBD) patients.

Methods: 2,478 IBD patients were enrolled to investigate their sleep quality using the Pittsburgh sleep quality index (PSQI). Clinical and psychological characteristics were collected to explore the risk factors for poor sleep quality. A hurdle model was conducted to predict poor sleep quality based on the risk factors. Among this hurdle model, the logistic regression model was used to determine risk factors of the presence of poor sleep quality, and the zero-inflated negative binomial model was employed to identify risk factors of the severity of poor sleep quality.

Results: In this study, 1,491 (60.17%) IBD patients had poor sleep quality, and the proportion in the older group was higher than younger group (64.89% vs. 58.27%, p = 0.003). According to multivariable logistic regression, age (OR, 1.011; 95% CI [1.002,1.020]; p = 0.014), Patient Health Questionnaire-9 (PHQ-9) score (OR, 1.263; 95% CI [1.228,1.300]; p < 0.001), systemic (OR, 0.906; 95% CI [0.867,0.946]; p < 0.001) and emotional performance (OR, 1.023; 95% CI [1.005,1.043]; p = 0.015) were risk factors of the presence of poor sleep quality. The area under the curve (AUC) of the prediction model was 0.808. According to zero-truncated negative binomial regression, age (RR, 1.004; 95% CI [1.002,1.005]; p < 0.001) and PHQ-9 score (RR, 1.027; 95% CI [1.021,1.032]; p < 0.001) were risk factors of the severity of poor sleep quality.

Conclusion: The prevalence of poor sleep quality among the older group in IBD patients was relatively high. Old age and depressive mood are risk factors for both the presence and severity of poor sleep quality.
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1. Introduction

Inflammatory bowel disease (IBD), represented by Crohn’s disease (CD) and ulcerative colitis (UC), are chronic and debilitating disorders waning with a relapsing–remitting course (1). Besides physiological discomfort, IBD patients frequently suffer from a high level of psychological distress and low quality of life (2). 25 and 32% of IBD patients have signs of depression and anxiety, respectively (3). Poor sleep quality is highly prevalent in active IBD patients, ranging from 73 to 100% (4), much higher than in healthy controls. Inactive IBD patients were also found to have poorer sleep quality than healthy controls, suggesting that sleep quality in IBD patients is not only due to IBD-related symptoms (5). Therefore, it needs to describe the associations between sleep quality and IBD to inform the development of therapies that enhance the quality of life among IBD patients.

Sleep is an essential and intricate physiological process for maintaining physiological and psychological health. Physiologically, sleep regulates the immune and neuroendocrine systems, and it has been investigated as a possible marker of subclinical inflammation (6). Clinical studies have shown that poor sleep quality may result in exacerbations in IBD patients (7). Psychologically, poor sleep quality can worsen depression and fatigue symptoms, impair social functioning, and impact the quality of life (8). Therefore, there is a complex and bidirectional relationship between poor sleep quality and immune-mediated disease: poor sleep quality can lead to a reduction in quality of life and fatigue; it might also exacerbate symptoms such as pain and discomfort, which in turn affect sleep quality (9). It also found that poor sleep quality is one of the main concerns for patients with chronic intestinal disease, which can negatively impact health and work productivity in the long term (6). As an immune-related gastrointestinal disease, the sleep quality in IBD can affect not only its symptoms but also might act as an extraintestinal manifestation and aggravating or etiological factor (5). However, although poor sleep quality is a significant health concern among IBD patients, it is often underappreciated in clinical medicine.

Ageing is also linked to poor sleep quality, including reduced sleep duration, decreased sleep efficiency, and decreased quantity of slow wave and rapid eye movement (REM) sleep (10). However, poor sleep quality in the elderly is not always caused by ageing alone. Changes in physical or mental health and social involvement, lifestyle, and surroundings are all related to the ageing process and can negatively impact sleep quality. A recent meta-analysis showed that the prevalence of poor sleep quality increased with age (11). However, clinical and psychological characteristics between older and younger IBD patients have been compared in few previous studies. Due to the underrepresentation of elderly patients in clinical trials and the absence of particular treatment algorithms, their management has been inadequately studied (12), preventing future investigation into the precise causes of their poor sleep quality. With the ageing population, the non-standard treatment of elderly IBD patients needs to be changed urgently based on the investigation of their contemporary clinical and psychological characteristics.

The causes of poor sleep quality in IBD patients were not fully understood, but a growing number of recent studies showed that sleep quality might be a previously underestimated risk factor for adverse outcomes (13). Symptom control may improve sleep quality to some extent, but prolonged periods of poor sleep quality can result in conditioned insomnia, which may require multidisciplinary treatment (7). Therefore, it is essential to evaluate the sleep quality of IBD patients timely and take appropriate improvement measures. It is not practical for all IBD patients to specifically evaluate subjective or objective sleep quality, so it is feasible to predict the sleep quality of IBD patients through readily available clinical data. Few previous studies have investigated the factors associated with sleep quality in IBD patients, but these studies have always focused on assessing the presence of poor sleep quality without further exploring the factors associated with the severity of poor sleep quality (1, 8). Moreover, previous studies only remained at finding related factors and did not develop practical clinical tools to predict the sleep quality of IBD patients rapidly. Therefore, based on exploring predictive factors for the presence and severity of poor sleep quality in IBD patients, we created a clinical prediction model that can effectively predict the presence and severity of poor sleep quality in IBD patients, so as to help clinicians quickly evaluate the sleep quality of IBD patients.



2. Participants and methods


2.1. Study design and participants

This national multicenter cross-sectional study was conducted by the Psychology Club of IBD Group of Gastroenterology Society of Chinese Medical Association and the Chinese Association for Mental Hygiene between September 2021 and May 2022. Sixty-six gastroenterologists from 42 hospitals in 22 provinces (autonomous regions and municipalities directly under the central government) participated in this study, and a total of 2,478 valid questionnaires were collected. The questionnaires collected information on sociodemographic characteristics, disease activity (judged according to the “consensus opinion on the diagnosis and treatment of IBD” (14)), illness duration, symptoms (e.g., diarrhea, abdominal pain, hematochezia, extraintestinal manifestations, and complications), and prior therapies in IBD patients. According to the “consensus opinion on the diagnosis and treatment of IBD” (14), the modified Mayo score was used to evaluate the disease activity of UC patients (≤2 as remission, >2 as active), and the CDAI score was used to assess the disease activity of CD patients (<150 as remission, ≥150 as active). Meanwhile, various scales were used to assess patients’ mental health and quality of life. Following were the eligibility requirements: (1) age ≥ 18 years old, (2) diagnosed with IBD (14), (3) willing to be surveyed (e.g., undergo physician management and psychological investigation, obey the administration of medication compliance), (4) information was complete. Patients were excluded from the study if they had a previous history of mental illness or combined with other diseases that seriously affect the quality of life. Ultimately, 1,107 CD patients and 1,371 UC patients were included (Supplementary Figure 1). Based on the definition of “middle age” in Merriam-Webster (15) and the Oxford Learner’s Dictionary (16), we divided the 2,478 IBD patients into the following age groups according to their legal age: 937 CD and 829 UC patients (all aged<45 years) were divided into the younger group, and 170 CD and 542 UC patients (all aged≥45 years) were divided into the older group. To develop and validate the models relating to sleep quality, patients from the 42 centers were randomly divided into training (n = 1735[70.02%]) and validation (n = 743[29.98%]) cohorts.



2.2. Assessment of sleep quality, psychological symptoms, and quality of life

Each participant self-assessed their sleep quality within the preceding several months through the Pittsburgh Sleep Quality Index (PSQI) (17), a standardized, self-administered questionnaire covering seven subscales of sleep quality (sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbance, sleep medication, and daily dysfunction). The Chinese version of the PSQI has been demonstrated to be reliable (Cronbach’s α: 0.84) and valid (factor loading of each component:>0.5) among Chinese students (18). A PSQI score more excellent than five indicates poor sleep quality.

This study utilized the Patient Health Questionnaire (PHQ-9), the Generalized Anxiety Disorder-7(GAD-7), and the Inflammatory Bowel Disease Questionnaire (IBDQ) to assess psychological symptoms and quality of life. The Chinese version of the above questionnaires used in this study have all been verified to have great reliability and validity (19–21). The PHQ-9 contains nine items, each evaluated from 0 to 3. The GAD-7 has seven questions, each assigned a score between 0 to 3. No symptoms (1–4), mild (5–9), moderate (10–15), and severe (15+) are the score ranges for the severity of anxiety and depression symptoms on the PHQ-9 and GAD-7. The CFF/ECFS guideline recommends supportive interventions and rescreening for individuals with mild symptoms. Following the degree CFF/ECFS guidelines recommend psychological/psychopharmacological interventions, a cut-off score of “10+” was employed in the study to identify depression and anxiety (22). The IBDQ score based on responses to questions concerning bowel habits and social, systemic, and emotional performance ranges from 32 to 224. A higher score indicates a better quality of life.



2.3. Statistical analysis

The results of descriptive analyses were presented in terms of absolute counts (n) and relative frequencies (%) for categorical variables, along with the mean ± standard deviation ([image: image]±s) for continuous variables. The Mann–Whitney U, Chi-squared, and Fisher’s exact tests were used to examine differences between age groups. Multivariate logistic regression analysis was further performed to calculate the adjusted odds ratios (ORs) and 95% confidence intervals for the significant independent variables between age groups.

We calculated the sample size required for the questionnaire survey according to the international principles of psychometrics and questionnaire design. If the number of items in the questionnaire rises, the recommended sample size will be increased, which is 5–20 times the number of items in the questionnaire. If N is the number of questionnaire items in this research, the sample size needs to be at least 5 N. In addition, about 10% of the questionnaires may be withdrawn or invalid from the survey, so the sample size needs to be 5.5 N. Consequently, the sample size should be more than 451. Additionally, we calculated the required sample size for conducting the prediction model according to the formula developed by Riley et al. (23) and the “pmsampsize” package (R 4.1.0). Combined with the study conducted by Leal et al. (24), which showed the proportion of poor sleep quality in IBD patients was 44.9%, the arguments set as follow: rsquared = 0.34, parameters = 10, prevalence = 0.449. The obtaining required sample size was 381, and the events per candidate predictor parameter was 17.11. Considering China’s large population and other confounding factors, we tried to expand the sample size, 2,478 questionnaires were finally included in the study. And the final included questionnaires to develop the prediction model was 1735, which was much larger than the required sample size.

For conducting the hurdle model, all patients were randomly divided into a training (70%) and a validation (30%) cohort. The hurdle model was comprised of two sub-models (the logistic regression model and the zero-inflated negative binomial model) that examined two outcomes: the presence and severity of poor sleep quality. The training cohort was used to derive the two sub-models, and the validation cohort was used to validate the logistic regression model. Variables with p-values < 0.05 from univariate analyses in the training cohort were incorporated into the hurdle model. Variables selection in logistic regression was performed using a backward stepwise method. Based on the selected variables, a nomogram was established. The nomogram’s discriminative ability, calibration and net clinical benefit were assessed using the area under the receiver operating characteristics (AUC), calibration plot and decision curve in the training and validation cohort, respectively. After converting PSQI less than or equal to five to zero, we conducted the zero-inflated negative binomial model. For each predictor, odds ratio (for the logistic regression sub-model), risk ratios (for the zero-truncated negative binomial regression sub-model), and associated 95% confidence intervals were calculated.

All statistical analyses were performed using R 4.1.0 statistics software (R Foundation for Statistical Computing, Vienna, Austria) and Origin 2022 software.




3. Results


3.1. Age-related differences


3.1.1. Patient characteristics

2,478 patients were enrolled, including 1,107 CD patients (44.67%) and 1,371 UC patients (55.33%). The younger group comprised 937 CD and 829 UC patients, and the older group included 170 CD and 542 UC patients.

Table 1 and Figure 1 have presented the sociodemographic characteristics, clinical characteristics, symptoms, and prior therapies of patients in different age groups. Among CD patients of different age groups, there were significant differences in gender, illness duration, usage of 5-Amino salicylic acid (5-ASA), glucocorticoids, and biologics (all p ≤ 0.05), but not in weight, disease activity, symptoms, or the proportion of the first visit. Among UC patients of different age groups, illness duration, usage of biologics, and surgical history differed significantly (all p ≤ 0.05), while gender, disease activity, symptoms, and other prior therapies did not.



TABLE 1 Sociodemographic characteristics, clinical characteristics, symptoms, and prior therapy in IBD patients of different age groups.
[image: Table1]
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FIGURE 1
 The cases of gender (A), illness duration (B), disease activity (C), and prior therapy (D) in IBD patients of different age groups (CD, Crohn’s disease; UC, ulcerative colitis; ASA, amino salicylic acid).




3.1.2. Sleep quality, psychological symptoms, and quality of life

In this study, 1,491 (60.17%) IBD patients had poor sleep quality. As shown in Table 2 and Supplementary Figure 2, the PSQI score was the only mental-related characteristic that differed significantly between age groups in both CD and UC patients (p < 0.01). Both CD and UC patients showed higher PSQI scores in the older group, and there was no significant difference in PSQI scores between CD and UC patients (p > 0.05; Supplementary Table 1; Supplementary Figure 2), indicating that older IBD patients have poorer sleep quality. Additionally, as indicated in Supplementary Table 1, the PHQ-9 and GAD-7 scores did not significantly differ between CD and UC. Therefore, these two groups’ PSQI, PHQ-9, and GAD-7 scores were merged for analysis. According to Supplementary Table 2, there was no significant difference in the proportion of IBD patients who had symptoms of depression and anxiety across age groups (p > 0.05). However, poor sleep quality was present in 64.89% of older patients with IBD, and 58.27% of younger patients with IBD, showing a significant difference between age groups (p < 0.01). CD patients’ bowel habits and social performance were likewise considerably worsened in the older group (p < 0.01), whereas UC patients did not exhibit such differences (p > 0.05; Table 2; Supplementary Figure 3). As shown in Supplementary Table 1 and Supplementary Figure 3, CD patients received significantly higher IBDQ scores than UC patients in terms of scores for bowel habits, systemic performance, emotional performance, and social performance (p < 0.05), indicating that CD patients had a superior quality of life than UC patients.



TABLE 2 PSQI, PHQ-9, GAD-7 and IBDQ scores in IBD patients of different age groups.
[image: Table2]



3.1.3. Independent factors associated with age

According to Supplementary Figure 4A, gender, illness duration, the usage of glucocorticoids or biologics, and the PSQI score were the independent factors associated with age in CD patients. And in UC patients, weight, illness duration, the usage of biologics, and the PSQI score were independent factors associated with age (Supplementary Figure 4B). Noting that the PSQI score was independently associated with age in IBD patients, we conducted further studies to investigate age’s impacts on sleep quality and predictors of poor sleep quality.




3.2. Predicting the presence and severity of poor sleep quality


3.2.1. Patient characteristics

A training cohort (1735 cases) and a validation cohort (743 cases) were created randomly using all patients’ data, with a ratio of 7:3. The sociodemographic characteristics, clinical characteristics, symptoms, and prior therapies of patients in the training and validation cohorts were shown in Table 3. The training and validation cohort data partition appeared to be balanced based on the p-values (p > 0.05).



TABLE 3 Sociodemographic characteristics, clinical characteristics, symptoms, and prior therapies of patients in the training and validation cohorts.
[image: Table3]



3.2.2. Predictors for the presence of poor sleep quality

As shown in Table 4, poor sleep quality was related to age, gender, weight, illness duration, disease activity, PHQ-9, GAD-7, usage of biologics and the IBDQ score (including bowel habits, systemic performance, emotional performance, and social performance) in the univariate analysis (p < 0.05). According to Table 5, using a backward stepwise selection method with the AIC in logistic regression modeling, the following four factors were found to be the predictors of poor sleep quality: age (OR, 1.011; 95% CI [1.002,1.020]; p = 0.014), PHQ-9 (OR, 1.263; 95% CI [1.228,1.300]; p < 0.001), systemic performance (OR, 0.906; 95% CI [0.867,0.946]; p < 0.001)and emotional performance (OR, 1.023; 95% CI [1.005,1.043]; p = 0.015).



TABLE 4 Univariate analysis of variables for poor sleep quality in the training cohort.
[image: Table4]



TABLE 5 Risk factors of the presence of poor sleep quality derived from backward stepwise logistic regression analysis.
[image: Table5]



3.2.3. Development and validation of the nomogram

The nomogram developed from the training cohort can be utilized to predict the presence of poor sleep quality, as shown in Figure 2. The probability of poor sleep quality could be evaluated by calculating the total points through a vertical line from the variable to the point axis. The origin and bias-corrected C-index were 0.8075 and 0.8067 in the training cohort, 0.8217 and 0.8190 in the validation cohort, respectively, using 1,000 bootstrap resamples. The areas under the receiver operator characteristic (ROC) curves (AUCs) were 0.808 (95%CI [0.787–0.828]) and 0.822 (95%CI [0.792–0.823]) in the training and validation cohorts, confirming the nomogram’s sufficient predictive ability (Figure 3). ROC curves were further analyzed to determine the optimal cut-off point based on the Youden index in the training and validation cohorts. In the training cohort, the optimal cut-off value for the nomogram was 0.483, exhibiting the best balance between specificity (80.0%) and sensitivity (66.4%). The optimal cut-off value for the nomogram in the validation cohort was 0.658, showing the best balance between specificity (81.9%) and sensitivity (67.9%). Excellent agreement between the predicted and actual incidence of poor sleep quality in both cohorts was shown by the calibration curves with 1,000 bootstrap (Figure 4). Additionally, the decision curve analysis (DCA) curves also demonstrated the excellent clinical utility of the nomogram in the training and validation cohorts (Figure 5).

[image: Figure 2]

FIGURE 2
 The nomogram used to predict poor sleep quality in IBD patients (PHQ-9, Patient Health Questionnaire-9).


[image: Figure 3]

FIGURE 3
 AUCs of the nomogram used to predict the presence of poor sleep quality in the training and validation cohorts (ROC, receiver operating characteristic; AUC, the area under the ROC curve).


[image: Figure 4]

FIGURE 4
 The calibration plots comparing predicted and actual poor sleep quality in the training (A) and validation (B) cohorts.


[image: Figure 5]

FIGURE 5
 Decision curve analysis of the nomogram in the training (A) and validation (B) cohorts.




3.2.4. Predictors for the severity of poor sleep quality

In the zero-truncated negative binomial regression model, only age and PHQ-9 were significant predictors (Table 6), indicating that only age and the degree of depression can predict the severity of poor sleep quality. Each year of age added a factor of 1.004 to the severity of poor sleep quality (RR = 1.004; 95% CI [1.002–1.005]; p < 0.001). And predicted severity of poor sleep quality increases by a factor of 1.027 for each unit increase in PHQ-9 (RR = 1.027; 95% CI [1.021–1.032]; p < 0.001).



TABLE 6 Risk factors of the severity of poor sleep quality derived from the zero-inflated negative binomial regression analysis.
[image: Table6]





4. Discussion

In this national multicenter cross-sectional study, we investigated IBD patients’ clinical and psychological characteristics with 2,478 cases among different age groups. Compared to the CD group (15.36%), the UC group had a higher percentage of elderly patients (39.53%). This is mainly because of the more apparent bimodal age distribution of UC and the fact that the age at diagnosis is 5–10 years earlier for CD than that of UC, as confirmed by prior research in Asia and the West (25, 26). There are substantially more male patients in the younger group of CD patients (73.85%) than in the older group (59.41%). However, such a distribution was not present in UC patients. Male predominance is a characteristic trait of Asian CD patients (27). In Asia-Pacific regions, males have a higher risk of CD from 15 to 50 years old (25). However, Sheila (28) reported that, in Western countries, females had a greater incidence of CD after puberty. The disparities in genetic and environmental factors derived from biological, social, and economic exposures between males and females may account for this variance. Alternately, some studies implicate the action of hormones on the brain-gut-microbiota axis as the source of gender differences in IBD. Nevertheless, this complicated pathophysiology’s mechanism has yet to be fully understood (29).

The incidence and prevalence of IBD among older adults are rising. It is anticipated that over one-third of IBD patients will be over 60 by 2030 (29). Inpatient mortality rates, serious infections, length of stay, and hospital expenses are higher for older patients with IBD. Managing these patients involves unique challenges related to balancing the risk of disease- and treatment-associated complications within the context of overall health. However, evidence-based treatment guidelines for older patients suffering from IBD are lacking (30). We discovered that older patients used biologics less than younger patients, which is consistent with previous observations in other regions (31). This might be due to a milder clinical course or biologics being used less frequently in the elderly, which generates more intensive supervision. However, in our study, there were no significant differences between young and old in terms of disease activity or symptoms. This reflects a cautious attitude among Chinese clinicians regarding the use of biologics in older patients, which might be the main reason. We also found significantly greater rates of corticosteroid use among older patients (18.24%) than younger patients (9.39%) in CD. Being hesitant to use biologics or thiopurines and additional conditions requiring corticosteroids among older patients may result in it. However, previous studies have demonstrated that corticosteroids increased the risk of adverse events in IBD patients above 50 (32), leading to an increased mortality rate in CD patients (33). Therefore, minimizing corticosteroid exposure should be one of the main goals for IBD patients, particularly seniors, to achieve steroid-free remission. And this requires more evidence-based data from researchers on the use of biologics in elderly patients.

PSQI score was the only psychologically relevant variable that significantly differed across age groups with both CD and UC patients. According to our study, 64.89% of older patients with IBD had poor sleep quality, which is much higher than that reported in other studies of healthy individuals (34). It has been long recognized that IBD patients suffer from poor sleep quality. Even asymptomatic patients in remission may experience disrupted sleep, diminishing their quality of life and raising their risk of future IBD flare-ups (35). However, few researchers have analyzed the risk factors of the presence and severity of poor sleep quality in IBD patients (6).

Physiological changes in sleep are normal parts of the ageing process (36). Older IBD patients have a higher incidence of poor sleep quality than younger IBD patients (11). Poor sleep quality is associated with more significant psychological and physical burden in older IBD patients, so it is crucial to tailor sleep management interventions. Due to regional variations in the categorization of age groups and to broaden the applicable population, our study built the hurdle model based on patients across all age groups rather than elderly patients. As a tool for assessing sleep quality, the PSQI score has adequate reliability and validity and is simple to administer. In this study, we included a comprehensive measurement of biopsychosocial variables and a hurdle model that concurrently assessed the presence and severity of poor sleep quality. We did not detect a statistically significant relationship between the two primary forms of IBD and the PSQI score (p = 0.737), consistent with previous research indicating no difference in sleep quality between CD and UC patients (6). In our study, IBD activity was not an independent risk factor for poor sleep quality, probably because IBD activity was assessed in the form of a subjective disease activity score, which is consistent with the results of a recent study that showed no significant correlation between subjective activity and sleep quality in IBD patients (11). While old age, high PHQ-9 scores, severe systemic performance and mild emotional performance were found to be significantly associated with the presence of poor sleep quality among IBD patients. It may seem paradoxical that milder emotional performance is associated with poorer sleep quality. In fact, severe emotional performance frequently necessitates more use of psychiatric medication, such as benzodiazepines, benzodiazepine receptor agonists and some antidepressants, which often have a notable impact on improving sleep quality (37).We successfully drew a visualization nomogram using these predictors, which had good performance in predicting the presence of poor sleep quality and a sufficient net benefit for clinical application, as well as excellent discrimination and calibration both in training and validation cohorts. The presence and severity of poor sleep quality were mainly associated with psychosocial factors but not disease factors such as symptoms, disease activity, or therapy type. Age and the PHQ-9 score can be used to predict both the presence and severity of poor sleep quality. Among the IBDQ score, we discovered that systemic and emotional performance were significant variables related to poor sleep quality. The relationship between sleep quality, quality of life, and psychological symptoms is complex. A shared neurological relationship between major depressive disorder and primary insomnia has been shown by studies linking both disorders to deficits in cortical γ-aminobutyric acid and glutamate (38). Over 90% of people with depressive syndromes were reported having sleep problems (39). Psychosocial factors, especially depression, are frequently associated with poor sleep in IBD patients (11). We found that depression was significantly associated with both the presence and severity of poor sleep quality, further confirming the relationship between poor sleep quality and depression in IBD.

The study’s strengths include thorough psychosocial measurement through different questionaries and a hurdle model, which may predict both the presence and severity of poor sleep quality. Additionally, as this is a large, population-based, treatment center-independent study, the results are generalizable. However, there are several limitations to our study. First, we did not collect information on patients’ psychotropic medication use, which became a confounding factor in determining the specific relationship between emotional performance and poor sleep quality. Then, because the study is retrospective and cross-sectional, it is impossible to prove a causal association. Longitudinal studies are required to determine the direction of the relationship between sleep quality, mental health, and quality of life. Furthermore, sleep quality was not objectively measured but estimated by questionnaires, subject to recall bias. Finally, the relevant indicators reflecting objective IBD activity should have been addressed in our study. Future studies should explore the relationship between objective IBD activity-related indicators such as endoscopic and pathological manifestations and sleep quality.



5. Conclusion

In conclusion, there were differences in clinical and psychological characteristics between age groups in IBD patients, and the prevalence of poor sleep quality among the older group in IBD patients was relatively high. Age, the PHQ-9 score, and systemic and emotional performance could predict the presence of poor sleep quality. In addition, age and the PHQ-9 score can also predict the severity of poor sleep quality. It suggests that controlling depression may enhance the sleep quality of IBD patients, especially those who are elderly.
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