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Background: Inflammatory bowel disease (IBD) is a chronic, non-specific
infammatory condition characterized by periods of relapse and remission,
often requiring frequent medical visits. Family members, who are central to
the patient’s social support network, often serve as primary caregivers, facing
significant physiological, psychological, and financial strain. However, research
on caregiver burden in IBD is limited. This study aimed to assess the current state
of caregiver burden in IBD and identify contributing factors, providing a valuable
reference for evaluating caregiver burden and developing targeted interventions.

Methods: From February to December 2022, we conducted on-site
questionnaire surveys with 236 IBD patients and their caregivers. The surveys
collected general demographic information and utilized the Self-Rating Anxiety
Scale (SAS), Self-Rating Depression Scale (SDS), Pittsburgh Sleep Quality Index
(PSQI), and Caregiver Burden Inventory (CBI) to assess key variables. Basic
information gathered from IBD patients and their caregivers included age, health
status, education level, marital status, monthly family income, the presence of
co-caregivers, and daily caregiving duration.

Results: The study included 236 IBD patients and their caregivers. We found
positive correlations between CBI scores and scores on the SAS, SDS, and PSQl
(r = 0.180-0.709, p < 0.01). Multiple linear regression analysis revealed that
higher caregiver depression and anxiety levels, longer daily caregiving hours,
younger patient age, lower patient educational level, and greater disease severity
were significantly associated with increased caregiver burden. Female caregivers
reported experiencing a greater burden than male caregivers.

Conclusion:  Caregivers of IBD patients experience a substantial and
multifaceted burden that is frequently underestimated. This excessive burden
negatively impacts both patient outcomes and the caregiver's wellbeing,
highlighting the critical need for comprehensive support from healthcare
professionals and society to effectively address and alleviate caregiver burden.
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1 Introduction

Inflammatory bowel disease (IBD), encompassing Crohn’s
disease (CD) and ulcerative colitis (UC), is a chronic, immune-
mediated disorder of the gastrointestinal tract characterized by
relapsing symptoms; currently, there is no cure (1, 2). Globally,
the incidence of IBD has been rising in recent years. Although
incidence rates have stabilized in Western countries, several nations
in North America, Oceania, and Europe report IBD prevalence
exceeding 0.30%, resulting in a considerable impact on societal
productivity and patient quality of life (3, 4). China has experienced
a notable increase in both the prevalence and incidence of IBD.
Projections from the Chinese Center for Disease Control and
Prevention estimate that the total number of IBD cases in China
will reach 1.50 million by 2025 (5, 6).

IBD is most frequently diagnosed in young adults between 18
and 49 years of age; however, the incidence of pediatric IBD is
rising globally (7). A multi-center prospective study conducted by
the Canadian Pediatric IBD Network (8) revealed variations in IBD
phenotypes across the pediatric age range. The study found that
~19% of children receive an IBD diagnosis before the age of 10,
and 4% are diagnosed before the age of 6, indicating a trend toward
earlier onset of the disease.

While the life expectancy of patients with UC is comparable to
that of the general population, those with CD tend to have a slightly
shorter life expectancy, suggesting a prolonged experience with the
disease. As a chronic and currently incurable condition, IBD carries
a guarded prognosis, characterized by frequent relapses and high
rates of hospitalization, which can lead to substantial psychological
and practical burdens for both patients and their families (9-11).

Psychological distress is prevalent among IBD patients,
requiring caregivers to address not only the patients’ physical
also the associated emotional

ailments  but challenges.

Consequently, the psychological wellbeing of caregivers
warrants careful consideration. Prior research has predominantly
concentrated on IBD patients, often neglecting the significant
impact of caregivers physical and mental health on patient
care outcomes. Therefore, this study aims to evaluate the
psychological status and burden experienced by caregivers of IBD
patients, utilizing the Self-Rating Anxiety Scale (SAS), Self-Rating
Depression Scale (SDS), Pittsburgh Sleep Quality Index (PSQI),
and Caregiver Burden Inventory (CBI). Furthermore, the study
will analyze factors that influence caregiver burden, providing
insights that may inform strategies to reduce this burden in the

context of IBD.

2 Materials and methods

2.1 Participants

This cross-sectional study employed a convenience sampling
method. The caregivers of 236 patients with IBD who received
treatment at the Gastroenterology Department of Chongging
General Hospital during February-December 2022 were included
in the study. The survey was conducted through on-site
distribution and collection of questionnaires, with the consent of
the participants. The researchers provided uniform instructions
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to the participants on how to complete the questionnaires and
any precautions to be taken. After the participants completed
the questionnaires, the researchers checked for any missing
information and completed it on the spot, if necessary.

2.2 Inclusion and exclusion criteria

Inclusion criteria: 1) diagnosis of IBD based on the “Consensus
on the Diagnosis and Treatment of IBD (Beijing, 2018)” (12);
2) caregivers who were relatives of the patients and had been
involved in the care of the patients for a long period (care
duration >3 months); 3) caregivers aged 20-80 years; 4) caregivers
with basic reading comprehension ability, no history of mental
illness or cognitive impairment; 5) informed consent and voluntary
participation in the study. Exclusion criteria: 1) occurrence of other
major negative events in the family; 2) presence of other major
physical or mental illnesses in the family.

2.3 Scales and questionnaires

2.3.1 General information questionnaire

The patient’s basic information included age, gender, education
level, occupation, disease type, disease duration, disease severity,
and medical expense payment method. The caregiver’s basic
information included age, gender, health status, presence of other
diseases, education level, occupation, religious beliefs, marital
status, relationship with the patient, monthly family income,
presence of co-caregivers, and daily caregiving duration.

The severity of IBD was assessed using established clinical-
scoring systems for UC and CD. The severity of UC was determined
with reference to the Modified Mayo Score (MMS), with a score
of <2 points indicating remission, 3-5 points indicating mild
severity, 6-10 points indicating moderate severity, and 11-12
points indicating high severity. The severity of CD was evaluated
with reference to the Crohn’s Disease Activity Index (CDAI),
with a score of <150 points indicating remission, 150-220 points
indicating mild severity, 220-450 points indicating moderate
severity, and >450 points indicating high severity (13).

2.3.2 Self-rating anxiety scale (SAS)

SAS was used to assess the severity of anxiety symptoms and
their changes during treatment (14). The scale consists of 20 items
that primarily assessed the frequency of symptoms defined by each
item in the past 2 weeks. Each item was scored on a 4-point scale,
and the total score was multiplied by 1.25 to obtain the standard
score. The cutoff values for the standard score are as follows: 50—
59 for mild anxiety, 60-69 for moderate anxiety, and >69 for
severe anxiety. The Chinese version of the SAS has been validated
in Chinese populations, demonstrating good internal consistency
with a Cronbach’s alpha of 0.92 (15).

2.3.3 Self-rating depression scale (SDS)
SDS was used to assess the severity of depression symptoms and
their changes during the treatment duration (14). The scale consists
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of 20 items that primarily assessed the frequency of symptoms
defined by each item in the past 2 weeks. Each item was scored
on a 4-point scale, and the total score was multiplied by 1.25 to
obtain the standard score. According to the Chinese norm of SDS
scores, the cutoff values are as follows: 53-62 for mild depression,
63-72 for moderate depression, and >72 for severe depression. The
Chinese version of the SDS has demonstrated good reliability and
validity with Cronbach’s alpha coefficient of 0.83 (16).

2.3.4 Pittsburgh sleep quality index (PSQI)

PSQI was used to assess the sleep quality of patients in the past
month (17). The scale consists of 18 items that form seven factors.
Each factor was scored from 0 to 3, and the sum of the scores for
all factors gives the total score of 0-21. The higher the score, the
poorer the sleep quality. The PSQI has been widely used in Chinese
sample with satisfied validity and reliability with Cronbach’s alpha
coeflicient of 0.84 (18).

2.3.5 Caregiver burden inventory (CBI)

This scale consists of 24 items (19, 20), including questions
on physiological burden (4 items), emotional burden (5 items),
social burden (5 items), time-dependency burden (5 items), and
developmental burden (5 items), forming five dimensions. A
5-point scale is used, with responses ranging from “strongly
disagree” to “strongly agree,” and scores ranging from 0 to 4 for
each item. The total score ranges from 0 to 96, with higher scores
indicating a heavier caregiving burden. The scores of mild burden,
moderate burden, and severe burden were 0-32, 33-64, and
65-96, respectively. The Chinese-version CBI was validated and
suggested a satisfactory reliability with Cronbach’s alpha coefficient
of 0.85 (21).

2.4 Sample size estimation

Based on Kendall’s method, the sample size for multivariate
analysis should be 5 to 10 times the number of variables (22). In
this study, we estimated 28 variables (20 demographic, 3 total scale
scores, and 5 CBI subscales). We calculated the sample size as 7
times the number of variables and adjusted for a 20% potential
invalid questionnaire rate. Thus, the final sample size was:

28x7x1.2 = 235.2

Rounded up, the sample size was 236.

2.5 Statistical analysis

Data processing was performed using SPSS 23.0 software.
Descriptive statistics were expressed as frequencies and percentages
for categorical variables and as the means + standard deviations
for normally distributed continuous variables or as medians and
interquartile ranges for non-normally distributed continuous
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variables. Group comparisons were analyzed using the Mann-
Whitney U-test and Kruskal-Wallis H-test.
analysis was performed using Spearman’s correlation analysis,

Correlational

while multiple linear regression analysis was performed for
multivariate analysis. p < 0.05 was considered to indicate
statistical significance.

3 Results

3.1 Demographic characteristics

The study included 236 IBD patients, ranging in age from
9 to 73 years, with a mean age of 32.11 £ 11.39 years. The
cohort comprised 46 pediatric patients (under 18 years of age,
19.49%), 151 males (63.98%), and 85 females (36.02%). Regarding
education, 72 patients (30.51%) held a bachelor’s degree or higher.
Employment status indicated that 107 patients were employed
(45.34%), while 129 were not (54.66%). The patient population
included 57 individuals with ulcerative colitis (24.15%) and 179
with Crohn’s disease (75.85%). Disease duration was 5 years
or longer in 62 cases (26.27%). In terms of disease activity,
142 patients (60.17%) were in remission, 27 (11.44%) were in
a mild activity phase, 56 (23.73%) were in a moderate activity
phase, and 11 (4.66%) were in a severe activity phase. Regarding
insurance coverage, 138 patients (58.47%) had employee medical
insurance, and 202 patients (85.59%) had purchased supplementary
commercial insurance (Supplementary Table 1).

The caregivers (n = 236) ranged in age from 21 to 74 years, with
a mean age of 45.39 £ 10.05 years. The caregiver group consisted
of 78 males (33.05%) and 158 females (66.95%). The majority, 230
caregivers (97.46%), reported being in good physical health. In
terms of education, 33 caregivers (13.98%) held a bachelor’s degree
or higher. Regarding employment status, 113 were employed
full-time (47.88%), 41 were homemakers (17.37%), and 60 were
retired (25.43%). Most caregivers, 234 (99.15%), reported having
no religious beliefs, and 228 (96.61%) were married. In terms of
their relationship with the patient, 128 caregivers (54.24%) were
the patients parents, and 91 (38.56%) were the patients spouse.
The monthly household income for 109 caregivers (46.19%) ranged
from 5,001 to 10,000 yuan. A substantial proportion of caregivers,
172 (72.88%), had one co-caregiver and 203 caregivers (86.02%)
provided care for <8h per day (Table 1).

3.2 SAS, SDS, PSQl, and CBI scores and
incidence among IBD caregivers

The mean scores for IBD caregivers on the SAS, SDS, PSQI,
and CBI were 36.16 & 8.85, 41.51 & 11.70, 5.48 & 3.13, and 28.30
+ 13.91, respectively (Table 2). Radar chart analysis of the CBI
subscales indicated that the highest-burden scores were related
to time-dependent burden (10.56 + 4.70) and developmental
burden (8.02 %+ 4.35; Table 2, Figure 1B). Based on SAS scores,
205 caregivers (86.90%) reported no anxiety, while 31 (13.10%)
experienced anxiety. SDS scores revealed that 190 caregivers
(80.50%) had no depression, whereas 46 (19.50%) experienced
depression. PSQI scores indicated that 141 caregivers (59.70%)

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1528778
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Yuan et al.

TABLE 1 Basic demographic characteristics of IBD caregivers (N = 236).
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TABLE 1 (Continued)

Variable Number of Percentage Variable Number of Percentage
cases (%) cases (%)
Age 1 172 72.88
<30 19 8.05 >2 19 8.05
30-39 38 16.10 Daily care duration
40-49 98 41.53 <8h 203 86.02
50-59 66 27.97 8-12h 28 11.86
>59 15 6.35 12-24h 5 212
Gender
Male 78 33.05
Female 158 66.95
had good sleep quality, and 95 caregivers (40.30%) had poor sleep
Szl simiE quality. Analysis of CBI scores showed that 161 caregivers (68.20%)
Unhealthy 6 254 experienced mild burden, 73 caregivers (31.00%) experienced
Healthy 230 07 46 moderate burden, and 2 caregivers (0.80%) experienced severe
burden (Figure 1A).
Level of education
Junior high school and below 79 33.48
Above junior high school 124 5254 3.3 Correlation analysis between SAS, SDS,
Bachelor’s degree and above 33 13.98 PSOI, and CBI scores among IBD Careglvers
Occupation
Spearman correlation analysis revealed a statistically significant
Students 3 127 positive correlation between the SAS, SDS, PSQI, and CBI scores
Full-time employed 113 47.88 among IBD caregivers (r = 0.180-0.709, p < 0.01; Table 3).
Part-time employed 19 8.05
Homemakers 41 17.37 .
3.4 Comparison of CBIl scores among
Retired 60 25.43 . . . L
e caregivers with different characteristics
Religious affiliation
With religious beliefs 2 0.85 Significant statistical differences (p < 0.05) in caregiver
Without religious beliefs 234 9915 burden scores were observed among IBD caregivers based on
: several factors, including the caregiver’s age, gender, health status,
Marital status education level, occupation, marital status, relationship with the
Unmarried 5 212 patient, monthly household income, and daily caregiving duration.
Married 28 96.61 Similarly, significant differences (p < 0.05) in caregiver burden
) scores were found based on the patients age, education level,
Widowed } 127 occupation, disease type, disease duration, disease severity, method
Relationship to patient of medical expense payment, and the presence of supplementary
Spouse 91 38.56 commercial insurance (Table 4, Supplementary Table 2).
Parents 128 54.24
Children e 550 3.5 Multivariate analysis of caregiver
Siblings 2 0.85 burden among IBD caregivers
Other relatives 2 0.85
Monthly household income In a multiple linear regression analysis, with all previously
mentioned variables considered as independent variables and the
=5:000 3 15.25 CBI score as the dependent variable, the model (R* = 0.645)
5,001-10,000 109 46.19 revealed several significant associations. Higher levels of caregiver
~10,000 o1 38.56 depression (p = 0.001) and anxiety (p = 0.001), as well as greater
. IBD disease severity in the patient (p = 0.000), were associated
Co-caregiver presence . .
with increased caregiver burden. Furthermore, lower monthly
None 45 19.07 family income (p = 0.009), younger patient age (p = 0.000), and
(Continued)  lower patient educational level (p = 0.001) were also significantly
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TABLE 2 Scale scores of anxiety, depression, sleep, and caregiver burden in IBD caregivers (N = 236).

10.3389/fpubh.2025.1528778

Variable Number of items Score range Mean scores Mean item score
SAS 20 25~100 36.16 £ 8.85 1.81 +0.44
SDS 20 25~100 41.51 &= 11.70 2.08 +0.59
PSQI 7 0~21 548 +3.13 0.78 +0.45
CBI 24 0~96 28.30 £13.91 1.18 +0.58
Physical burden 4 0~16 3.83£3.70 0.96 £ 0.92
Emotional burden 5 0~20 2.00 £ 2.00 0.40 £ 0.40
Social burden 5 0~20 3.82+3.26 0.76 = 0.65
Time-dependence burden 5 0~20 10.56 + 4.70 2.11+£0.94
Developmental burden 5 0~20 8.02+4.35 1.60 £ 0.87
A SAS PSOI ((38]301 B Caregiver Bl::ydﬂ?:b‘ll::lentory (CBI)

SDS

# Depression Free M Depression

™ Anxiety Free M Anxiety

= Good Sleeper ® Poor Sleeper

FIGURE 1

scale.

b S

Burden ® Moderatz Burden ® Severe Burden

(A) Proportions of anxiety, depression, poor sleep, and severe burden in IBD caregivers. (B) Relative relationships of burden dimensions in the CBI

1

developmental

,

emotional burden

time-dependence social burden

burden

associated with a heavier caregiver burden. Female caregivers
reported a significantly higher burden compared to male caregivers
(p = 0.049; Table 5).

3.6 Hierarchical regression analysis of the
impact of IBD disease severity on caregiver
burden levels

To further examine the impact of IBD disease severity on
caregiver burden, a hierarchical regression analysis was conducted,
using the CBI score as the dependent variable. In the first
step, background variables of patients and caregivers (e.g., age,
education level, occupation) were entered into the model. In the
second step, disease severity was added as a variable. The results
indicated that the variables in the first step explained 65.6% of
the variance in caregiver burden. The addition of disease severity
in the second step accounted for an additional 1.6% of the
variance. Even after controlling for other variables, disease severity
remained significantly associated with caregiver burden (p = 0.002;
Supplementary Table 3).

Frontiersin Public Health

3.7 Regression analysis of the impact of IBD
disease type on caregiver burden levels

To further investigate the impact of specific IBD types on
caregiver burden, patients were stratified into UC and CD
subgroups. Separate multivariate linear regression analyses were
performed for caregivers of UC patients and caregivers of CD
patients. In each analysis, caregiver burden scores were used as the
dependent variable, and the aforementioned relevant variables were
included as independent variables.

Multivariate linear regression analysis for caregivers of CD
patients (R* = 0.643) revealed that higher levels of caregiver anxiety
(p =0.000) and depression (p = 0.011), greater CD disease severity
in the patient (p = 0.000), and patient unemployment (p = 0.000)
were associated with a significant increase in caregiver burden.
Lower monthly family income (p = 0.002) and younger caregiver
age (p = 0.005) were also significantly associated with a greater
caregiver burden (Supplementary Table 4).

Multivariate linear regression analysis for caregivers of UC
patients (R> = 0.751) revealed that higher levels of caregiver
depression (p = 0.000) and younger patient age (p = 0.000)
were significantly associated with increased caregiver burden.
Additionally, poorer caregiver health status (p = 0.016) and female
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TABLE 3 Correlation analysis between SAS, SDS, PSQI, and CBI in caregivers of IBD patients (N = 236, r).

Variable  CBI Physical burden Emotional burden Social burden Time-dependence
burden
SAS 0.686™* 0.693** 0.335"* 0.584** 0.481%* 0.489**
SDS 0.672** 0.709** 0.441** 0.555™* 0.424** 0.482**
PSQI 0.591% 0.683** 0.180** 0.412* 0.485"* 0.389*
*p <0.01.

caregiver gender (p = 0.029) also showed significant associations
with greater caregiver burden (Supplementary Table 5).

4 Discussion

Caregiver burden is a significant concern for those supporting
individuals with chronic illnesses. Experiencing excessive burden
and distress can have detrimental consequences, including
increased rates of depression and anxiety. The chronic, relapsing
nature of IBD makes caregivers of IBD patients particularly
vulnerable to this burden. Therefore, assessing and addressing
caregiver burden in IBD is of paramount importance. However,
research on the prevalence and impact of caregiver burden in IBD
remains limited (23). To address this gap, this study employed
a large-sample, cross-sectional survey focused specifically
on caregiver burden in IBD, systematically evaluating the
multidimensional challenges experienced by these caregivers.

Consistent with established risk factors for caregiver burden in
other chronic illnesses (24-26), our findings indicate that caregiver
burden in IBD is associated with patient age and educational level,
as well as IBD severity and household financial strain. Furthermore,
caregiver burden was significantly related to caregiver gender
and psychological wellbeing, specifically anxiety and depression.
Moreover, we identified unique aspects of caregiver burden in
IBD compared to other chronic diseases. These included a higher
burden among caregivers of CD patients compared to UC patients
and a greater burden experienced by caregivers of pediatric
IBD patients.

This study revealed a positive correlation between anxiety
(SAS scores), depression (SDS scores), and poor sleep quality
(PSQI scores) with caregiver burden (CBI scores). Specifically,
higher levels of anxiety and depression were associated with
greater caregiver burden, aligning with previous research that
demonstrates the significant impact of psychological wellbeing on
caregiver burden. Moreover, caregivers reporting poor sleep quality
exhibited higher levels of burden, potentially due to long-term
psychological stress and the demands of caregiving responsibilities
leading to sleep disturbances. Furthermore, female caregivers
experienced a significantly higher burden than male caregivers,
which may be attributed to traditional gender roles that often assign
greater caregiving responsibilities to women (9). These findings
underscore the importance of considering the sociodemographic
characteristics of both patients and caregivers when developing
targeted support strategies to effectively alleviate caregiver burden.

Disease severity is a critical determinant of caregiver burden in
IBD. In this study, we utilized the CDAI and MMS as established
tools to assess disease severity. These scoring systems are widely

Frontiersin Public Health

employed in clinical practice to effectively reflect changes in disease
status and treatment efficacy. Consistent with recent research, our
results indicate that disease severity significantly impacts caregiver
burden, even after controlling for other variables. Compared
to caregivers of patients in remission, those caring for patients
in the active phase of the disease experienced a significantly
greater burden. This may be attributed to the fact that active
disease necessitates more frequent and intensive caregiving, as
well as increased psychological support and reassurance for the
patient. These findings emphasize the importance of considering
disease severity in IBD management and suggest that healthcare
teams should provide targeted support to caregivers to mitigate
their burden.

The specific type of IBD also influences caregiver burden, with
caregivers of CD patients reporting a higher burden than those
caring for UC patients. Although CD and UC are both classified as
IBD, their distinct pathological features and clinical presentations
may lead to varying degrees of caregiver burden. Caregivers of
CD patients may experience greater psychological and financial
strain due to the complexity of the disease, including its potential
to affect a broader range of sites within the gastrointestinal tract
and the higher incidence of complications such as perianal fistulas
and intestinal strictures (27). Additionally, other factors, such as
caring for pediatric patients and having caregivers with lower
educational attainment, were associated with greater caregiver
burden. Pediatric IBD patients often require more comprehensive
medical care and psychological support, demanding a greater time
and emotional investment from caregivers, which can intensify
their burden. These findings suggest that younger patients and
those with lower educational levels may require more intensive
caregiving and supervision, potentially increasing the demands on
their caregivers.

Household monthly income and healthcare payment methods
also significantly impacted caregiver burden. Caregivers from
lower-income households and those with lower insurance
reimbursement rates experienced a greater burden, likely due
to increased financial strain and limited access to essential
healthcare resources (28, 29). Household income directly affects
caregivers ability to access and afford adequate social support
networks, which is closely associated with their perceived burden
(30). These findings underscore the importance of improving
healthcare coverage and providing financial assistance to alleviate
the economic burden faced by caregivers.

Caregivers of IBD patients face substantial psychological,
financial, and social burdens. Reducing this burden not only
enhances the caregivers wellbeing but also improves patient
outcomes. Therefore, caregiver support should extend beyond
traditional medical interventions to encompass multidimensional
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TABLE 4 Comparison of CBI scores by caregiver characteristics (N = 236).
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TABLE 4 (Continued)
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Variable Median (IQR) Z/H P Variable Median (IQR)  Z/H P
Age 13513 0.009** 1 27 (19, 39)
<30 17 (14,27.5) >2 23 (12.5,40.5)
30-39 24.5 (15, 33) Daily care duration 25.889 0.000**
40-49 30 (21, 40) <8h 24(17,33)
50-59 25.5 (18, 33) 8-12h 40 (28.5,48.5)
>59 22(13,29.5) 12-24h 50 (40, 53)
Gender —3.044 0.002** *p < 0.05 (significant); **p < 0.01 (highly significant).
Male 22(16,29)
TABLE 5 Multiple linear regression analysis describing the influencing
Female 28.5 (20, 40) factors of caregiver burden.
Health status —2.203 0.028* "
| Effect B SE B t P 95%Cl |
Unbhealthy 39.5 (28, 53)
Constant 3.654 | 4.568 - 0.800 | 0425 (—5.347,
Healthy 25.5 (18, 38) 12.654)
Level of education 16.797 0.000** Caregiver 0.329 0.098 0.277 3.362 0.001 (0.136,
depression 0.522)
Junior high school and below 29 (20, 41)
Disease 3134 | 0634 | 0220 4945 | 0.000 (1.885,
Above junior high school 25 (19.5, 39) severity 4.383)
Bachelor’s degree and above 16 (13,27) Caregiver | 0453 | 0130 | 0288 3484 | 0.001 (0.197,
anxie 0.709
Occupation 21273 | 0.000% ety )
Student 14750, 1850) Monthly | —2.245 | 0851 | —0.113 | —2.638 & 0.009 (-3.922,
udents o household —0.568)
Full-time employed 25 (17, 33) income
Part-time employed 41 (15,49.5) Patient —0.145 | 0.038 | —0.160 | —3.800 | 0.000 (—0.220,
age —0.070)
Homemakers 34 (28,47.0)
Patient —2.508 | 0770 | —0.137 | —3258 | 0.001 (—4.026,
Retired 24 (18,29.5) education —0.991)
Religious affiliation —0.088 0.93 Caregiver 2.364 1.196 0.080 1.977 0.049 (0.008,
gender 4.720)
With religious beliefs 29.5(17,42)
R? =0.645,adj.R? = 0.634, F = 59.216, p < 0.05.
Without religious beliefs 26 (18, 38)
Marital status 6.188 0.045*
Unmarried 15 (14,17) support systems, with a particular emphasis on structured caregiver
Married 26 (18, 38.5) support programs and psychological interventions (31, 32). The
following intervention strategies may help reduce caregiver burden:
‘Widowed 33 (27,40.5)
Relationship to patient 22901 o000+ 1 Professional training and education: providing disease-specific
training for caregivers can enhance their understanding of
S 22(15.5,31.5 . . .
pouse ( ) IBD symptoms, signs of disease exacerbation, treatment
Parents 29(22,40.5) options, and effective daily management strategies. To
Children 19 (14, 28) enhance caregiver competence, we recommend developing
o standardized IBD nursing videos (15-20min) distributed
Siblings 165 (10,23 . . . L
& (10.23) via hospital platforms (e.g., WeChat), covering: medication
Other relatives 14.5 (12, 17) administration (oral/topical/injectable), nutrition monitoring
Monthly household income 25.619 0,000 and diet management, emergency symptom identification,
specialist demonstrations (biological agent injection techniques,
<5,000 34(20,48.5) - i .
enteral nutrition tube care, nutritional formula preparation).
5,001-10,000 29 (22,43) These video resources should be supplemented with quarterly
~10,000 21 (15,28.5) interactive Q&A sessions to address caregivers individual
concerns. This comprehensive approach improves caregiver
Co-caregiver presence 3.187 0.203 . Tegs .
confidence and coping abilities (33, 34), particularly for long-
None 23 (16,32) term caregivers. Regular implementation ensures accessibility
(Continued) and knowledge updates about medical advancements.
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2. Strengthening social support networks. Social support is
essential for caregivers (35). Establishing robust social networks
allows caregivers to receive both emotional and informational
support (36). For example, at our center, many patients have
joined the IBD volunteer team, where IBD specialists and nurses
lead regular meetings for peer support and online awareness
campaigns. As a next step, we plan to establish an IBD Caregiver
Support Group to enable caregivers to share experiences and
receive both emotional and practical support. In China, the
China Crohn’s and Colitis Foundation (CCCF) has established
collaborations with over 100 hospitals to provide IBD specialist
consultations and patient groups. Expanding these initiatives to
specifically include caregivers will provide a broader community
for exchanging experiences and mutual support (37).

3. Improving access to medical services. Caregivers often
experience significant time and financial burdens, particularly
when frequent hospital visits are required. To address this,
we have implemented multiple patient-centered measures,
including dedicated WeChat groups for chronic disease
management (involving both patients and physicians), remote
online bed reservations, a fast-track endoscopy service, and
online prescription services. Telemedicine services play a
crucial role in alleviating this burden by facilitating remote
appointments, online medical guidance, and electronic health
record access, thereby reducing the need for caregivers to
transport patients to hospitals (38). Additionally, our center has
established a “two-way referral” collaboration with community
hospitals, enabling IBD patients to receive primary care at local
facilities while still benefiting from remote consultations with
our IBD specialists.

4. Psychological support and interventions. Caregivers mental
health is a critical factor affecting their overall quality of
life. Studies indicate that long-term caregiving responsibilities
often lead to anxiety and depression (39). We propose a
multi-tiered psychological support system: first, standardized
scales (e.g., SAS, SDS) should be routinely administered
during patient follow-ups to screen caregivers for psychological
distress. Second, a hospital-community-family support network
should be established, including hospital-based psychological
counseling clinics and community caregiver support groups.
Third, structured cognitive behavioral therapy (CBT) (40)
should be provided to those with positive screening results,
alongside basic CBT skills training for specialist nurses.
Fourth, respite care services should be implemented in
collaboration with social work departments to temporarily
relieve caregiving burdens through short-term care solutions.
Finally, regular mental health education workshops should be
conducted to enhance caregivers’ stress management skills. This
comprehensive intervention program can effectively improve
caregivers psychological wellbeing and enhance their long-term
caregiving adaptability.

5. Structured caregiver support programs: to effectively reduce
caregiver burden, the implementation of structured support
programs is necessary (41). These programs should encompass

psychological

opportunities for social interaction, and targeted disease-

regular  health  monitoring, counseling,

related training. Hospitals can organize informative lectures,
facilitated group discussions, and personalized one-on-one
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counseling sessions to systematically equip caregivers with
practical coping strategies. A well-designed, comprehensive
support program can significantly enhance caregivers’ ability
to manage stress, reduce psychological burdens, and ultimately
improve patient outcomes (42).

Several limitations should be acknowledged. First, as a cross-
sectional survey, it only assesses caregiver burden at a single
point in time, which limits our ability to understand the dynamic
process of how caregiver burden changes in relation to disease
progression in IBD patients. Although we attempted to cite
longitudinal evidence, the scarcity of studies specifically examining
caregiver burden in IBD caregivers hindered such integration.
Future research should incorporate repeated measurements to
track how burden fluctuates during transitions in disease activity
(remission —  relapse —  remission). Second, the study
was conducted at a single tertiary hospital, which may limit
the generalizability of findings to broader populations or diverse
healthcare settings. Third, while we identified several factors
associated with caregiver burden, further validation is needed to
confirm the effectiveness of proposed intervention strategies across
different populations and contexts. Future studies should prioritize
longitudinal and multicenter designs to explore dynamic changes
in caregiver burden and its interplay with disease activity across
varied geographical and clinical environments. Such work will
provide more robust, widely applicable clinical guidance for IBD
patients and their caregivers. Notably, longitudinal cohort studies
on caregiver burden and their expansion into multicenter research
are actively underway in our current work.

In conclusion, caregivers of IBD patients experience a
multidimensional burden that significantly affects not only their
quality of life but also potentially impacts patient outcomes.
Therefore, assessing and alleviating caregiver burden is of critical
importance. In the present study, we identified multiple factors
affecting caregiver burden, including caregiver psychological status,
disease severity in the patient, economic conditions, and specific
caregiver characteristics. Based on these findings, we propose
a series of targeted intervention strategies aimed at reducing
caregiver burden and improving caregiver wellbeing. Future
research should further investigate the effectiveness of these
interventions and validate their impact across broader and more
diverse populations.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material, further inquiries can be
directed to the corresponding authors.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of Chongqing General Hospital. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1528778
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Yuan et al.

Author contributions

YY: Writing - review & editing, Formal analysis, Investigation,
Methodology, Writing - original draft. HW: Methodology,
Writing - review & editing, Conceptualization. XS: Methodology,
Supervision, Writing - review & editing. WT: Methodology,
Supervision, Writing - review & editing. YL: Methodology,
Investigation, Writing - review & editing. HL: Investigation,
Methodology, Writing - review & editing. CH: Conceptualization,
Supervision, Writing — original draft, Writing — review & editing.
Visualization,

HG: Conceptualization, Funding acquisition,

Writing — review & editing.

Funding

The author(s) declare that financial support was received
for the research and/or publication of this article. This study
was supported by National Key R&D Program of China
(2023YFC2507300), Science and Health Joint Medical Research
Program of Chongqing Municipality (2024ZDXMO009), and
Chongging Science and Health joint young and middle-aged
medical talents project (2023GDRCO015).

Acknowledgments

We are grateful to the patients and their family members who
participated in this study.

References

1. Dolinger M, Torres J, Vermeire S. Crohn’s disease. Lancet. (2024) 403:1177-
91. doi: 10.1016/S0140-6736(23)02586-2

2. Le Berre C, Honap S, Peyrin-Biroulet L. Ulcerative colitis. Lancet. (2023) 402:571-
84. doi: 10.1016/S0140-6736(23)00966-2

3. Ng SC, Shi HY, Hamidi N, Underwood FE, Tang W, Benchimol EI, et al.
Worldwide incidence and prevalence of inflammatory bowel disease in the 21st
century: a systematic review of population-based studies. Lancet. (2017) 390:2769-
78. doi: 10.1016/S0140-6736(17)32448-0

4. Zhou JL, Bao JC, Liao XY, Chen YJ, Wang LW, Fan YY, et al. Trends and
projections of inflammatory bowel disease at the global, regional and national levels,
1990-2050: a Bayesian age-period-cohort modeling study. BMC Public Health. (2023)
23:2507. doi: 10.1186/s12889-023-17431-8

5. Kaplan GG. The global burden of IBD: from 2015 to 2025. Nat Rev Gastroenterol
Hepatol. (2015) 12:720-7. doi: 10.1038/nrgastro.2015.150

6. Zhang Y, Liu J, Han X, Jiang H, Zhang L, Hu J, et al. Long-term trends in
the burden of inflammatory bowel disease in China over three decades: a joinpoint
regression and age-period-cohort analysis based on GBD 2019. Front Public Health.
(2022) 10:994619. doi: 10.3389/fpubh.2022.994619

7. Wang XQ, Zhang Y, Xu CD, Jiang LR, Huang Y, Du HM, et al. Inflammatory
bowel disease in Chinese children: a multicenter analysis over a decade from Shanghai.
Inflamm Bowel Dis. (2013) 19:423-8. doi: 10.1097/MIB.0b013e318286f9f2

8. Dhaliwal J, Walters TD, Mack DR, Huynh HQ, Jacobson K, Otley AR, et al.
Phenotypic variation in paediatric inflammatory bowel disease by age: a multicentre
prospective inception cohort study of the Canadian children IBD network. J Crohns
Colitis. (2020) 14:445-54. doi: 10.1093/ecco-jcc/jjz106

9. Bernabeu P, Belen-Galipienso O, van-der Hofstadt C, Gutierrez A, Madero-
Velazquez L, Garcia Del Castillo G, et al. Psychological burden and quality of
life in newly diagnosed inflammatory bowel disease patients. Front Psychol. (2024)
15:1334308. doi: 10.3389/fpsyg.2024.1334308

10. Gaugler JE, Wall MM, Kane RL, Menk JS, Sarsour K, Johnston
JA, et al. Does caregiver burden mediate the effects of behavioral

Frontiersin Public Health

10.3389/fpubh.2025.1528778

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.
1528778/tull#supplementary-material

disturbances on nursing home admission? Am ] Geriatr Psychiatry. (2011)
19:497-506. doi: 10.1097/JGP.0b013e31820d92cc

11. Wang R, Li Z, Liu S, Zhang D. Global, regional and national burden of
inflammatory bowel disease in 204 countries and territories from 1990 to 2019: a
systematic analysis based on the Global Burden of Disease Study 2019. BMJ Open.
(2023) 13:¢065186. doi: 10.1136/bmjopen-2022-065186

12. Ning L, Li S, Gao J, Ding L, Wang C, Chen W, et al. Tenascin-C is increased
in inflammatory bowel disease and is associated with response to infliximab therapy.
Biomed Res Int. (2019) 2019:1475705. doi: 10.1155/2019/1475705

13. Zhang J, Liu C, An P, Chen M, Wei Y, Li ], et al. Psychological symptoms and
quality of life in patients with inflammatory bowel disease in China: a multicenter
study. United European Gastroenterol J. (2024) 12:374-89. doi: 10.1002/ueg2.12532

14. Dunstan DA, Scott N, Todd AK. Screening for anxiety and
depression: reassessing the utility of the Zung scales. BMC Psychiatry. (2017)
17:329. doi: 10.1186/s12888-017-1489-6

15. Wang S, Li H, Chen X, Yan N, Wen D. The mediating role of psychological
capital in the association between life satisfaction and depressive and anxiety symptoms
among Chinese medical students during the COVID-19 pandemic: a cross-sectional
study. BMC Psychiatry. (2023) 23:398. doi: 10.1186/512888-023-04894-7

16. Mo Y, Zhang H, Yu X, Xu Z, Xiao H, Gao L, et al. Mediation effect of resilience
between social support and depression symptoms in patients with strabismus: a cross-
sectional study. ] Multidiscip Healthc. (2025) 18:459-68. doi: 10.2147/JMDH.S504960

17. Fabbri M, Beracci A, Martoni M, Meneo D, Tonetti L, Natale V. Measuring
subjective sleep quality: a review. Int ] Environ Res Public Health. (2021)
18:1082. doi: 10.3390/ijerph18031082

18. Lin Z, Wang Q, Li X, Wang C, Wang R, Wang C, et al. Cognitive function
characteristics and influencing factors in patients with depressive disorders: a 5-year
follow-up report based on the epidemiological survey of mental disorders in Shandong
Province, China. Front Psychiatry. (2024) 15:1434659. doi: 10.3389/fpsyt.2024.1434659

19. Novak M, Guest C. Application of a multidimensional caregiver burden
inventory. Gerontologist. (1989) 29:798-803. doi: 10.1093/geront/29.6.798

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1528778
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1528778/full#supplementary-material
https://doi.org/10.1016/S0140-6736(23)02586-2
https://doi.org/10.1016/S0140-6736(23)00966-2
https://doi.org/10.1016/S0140-6736(17)32448-0
https://doi.org/10.1186/s12889-023-17431-8
https://doi.org/10.1038/nrgastro.2015.150
https://doi.org/10.3389/fpubh.2022.994619
https://doi.org/10.1097/MIB.0b013e318286f9f2
https://doi.org/10.1093/ecco-jcc/jjz106
https://doi.org/10.3389/fpsyg.2024.1334308
https://doi.org/10.1097/JGP.0b013e31820d92cc
https://doi.org/10.1136/bmjopen-2022-065186
https://doi.org/10.1155/2019/1475705
https://doi.org/10.1002/ueg2.12532
https://doi.org/10.1186/s12888-017-1489-6
https://doi.org/10.1186/s12888-023-04894-7
https://doi.org/10.2147/JMDH.S504960
https://doi.org/10.3390/ijerph18031082
https://doi.org/10.3389/fpsyt.2024.1434659
https://doi.org/10.1093/geront/29.6.798
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Yuan et al.

20. Volpato E, Vitacca M, Ptacinsky L, Lax A, D’Ascenzo S, Bertella E, et al.
Home-based adaptation to night-time non-invasive ventilation in patients with
amyotrophic lateral sclerosis: a randomized controlled trial. J Clin Med. (2022)
11:3178 doi: 10.3390/jcm11113178

21. Mou H, Lam SKK, Chien WT. Effects of a family-focused dyadic
psychoeducational intervention for stroke survivors and their family caregivers:
a pilot study. BMC Nurs. (2022) 21:364. doi: 10.1186/s12912-022-01145-0

22. Lu T, Yang Z, Chen P, Li J, Zheng C, Kong L, et al. Influencing factors
of medication literacy among community-dwelling older adult patients with
hypertension: a study based on social learning theory. Front Pharmacol. (2023)
14:1184701. doi: 10.3389/fphar.2023.1184701

23. Shukla R, Thakur E, Bradford A, Hou JK. Caregiver burden in
adults with inflammatory bowel disease. Clin Gastroenterol Hepatol. (2018)
16:7-15. doi: 10.1016/j.cgh.2017.05.020

24. Bajaj JS, Wade JB, Gibson DP, Heuman DM, Thacker LR, Sterling RK, et al. The
multi-dimensional burden of cirrhosis and hepatic encephalopathy on patients and
caregivers. Am ] Gastroenterol. (2011) 106:1646-53. doi: 10.1038/ajg.2011.157

25. Hsu T, Loscalzo M, Ramani R, Forman S, Popplewell L, Clark K, et al. Factors
associated with high burden in caregivers of older adults with cancer. Cancer. (2014)
120:2927-35. doi: 10.1002/cncr.28765

26. Adelman RD, Tmanova LL, Delgado D, Dion S, Lachs MS. Caregiver burden: a
clinical review. JAMA. (2014) 311:1052-60. doi: 10.1001/jama.2014.304

27. Parekh NK, Shah S, McMaster K, Speziale A, Yun L, Nguyen DL, et al. Effects
of caregiver burden on quality of life and coping strategies utilized by caregivers of
adult patients with inflammatory bowel disease. Ann Gastroenterol. (2017) 30:89-
95. doi: 10.20524/a0g.2016.0084

28. Pillastrini P, Castellini G, Chiarotto A, Fasciani F, Marzioni F, Vanti C, et al.
Comparative effectiveness of conservative and pharmacological interventions for
chronic non-specific neck pain: protocol of a systematic review and network meta-
analysis. Medicine. (2019) 98:¢16762. doi: 10.1097/MD.0000000000016762

29. Yamabe K, Liebert R, Flores N, Pashos CL. Health-related quality of life outcomes
and economic burden of inflammatory bowel disease in Japan. Clinicoecon Outcomes
Res. (2019) 11:221-32. doi: 10.2147/CEOR.S179892

30. Ochoa CY, Buchanan Lunsford N, Lee Smith J. Impact of informal cancer
caregiving across the cancer experience: a systematic literature review of quality of life.
Palliat Support Care. (2020) 18:220-40. doi: 10.1017/S1478951519000622

31. Lynn J. Strategies to ease the burden of family caregivers. JAMA. (2014)
311:1021-2. doi: 10.1001/jama.2014.1769

Frontiersin Public Health

10

10.3389/fpubh.2025.1528778

32. Ibrahim AM, Wahba NMI, Zaghamir DEF, Mersal NA, Mersal FA, Ali RAE, et al.
Impact of a comprehensive rehabilitation palliative care program on the quality of life
of patients with terminal cancer and their informal caregivers: a quasi-experimental
study. BMC Nurs. (2024) 23:357. doi: 10.1186/s12912-024-02028-2

33. Norouzkhani N, Faramarzi M, Bahari A, Shirvani JS, Eslami S, Tabesh H.
Inflammatory bowel disease patients’ perspectives of non-medical needs. BMC
Gastroenterol. (2024) 24:134. doi: 10.1186/s12876-024-03214-x

34. Perolla A, Kalaja B. Improving hemophilia care in low- and middle-income
countries: addressing challenges and enhancing quality of life. Cureus. (2024)
16:¢62817. doi: 10.7759/cureus.62817

35. Hawthorne AB, Glatter J, Blackwell J, Ainley R, Arnott I, Barrett KJ, et al.
Inflammatory bowel disease patient-reported quality assessment should drive service
improvement: a national survey of UK IBD units and patients. Aliment Pharmacol
Ther. (2022) 56:625-45. doi: 10.1111/apt.17042

36. Lin XY, Saksono H, Stowell E, Lachman ME, Castaneda-Sceppa C, Parker AG.
Go&grow: an evaluation of a pervasive social exergame for caregivers of loved ones
with dementia. Proc ACM Hum Comput Interact. (2020) 4:151. doi: 10.1145/3415222

37. Sun S, Hu Y, Li H, Chen J, Lou Y, Weng C, et al. Patients’ perspectives on,
experience with and concerns about Crohn’s disease: insights from Chinese social
media. BMC Gastroenterol. (2023) 23:105. doi: 10.1186/s12876-023-02747-x

38. Li D, Hu Y, Pfaff H, Wang L, Deng L, Lu C, et al. Determinants of patients’
intention to use the online inquiry services provided by internet hospitals: empirical
evidence from China. ] Med Internet Res. (2020) 22:e22716. doi: 10.2196/22716

39. Torabi Chafjiri R, Navabi N, Shamsalinia A, Ghaffari F. The relationship between
the spiritual attitude of the family caregivers of older patients with stroke and their
burden. Clin Interv Aging. (2017) 12:453-8. doi: 10.2147/CIA.S121285

40. Valinskas S, Nakrys M, Aleknavicius K, Jonusas J. Sensa mobile app for managing
stress, anxiety, and depression symptoms: pilot cohort study. JMIR Form Res. (2023)
7:¢40671. doi: 10.2196/40671

41. Wongmek A, Wongviriyawong T, Pitiyarn S, Siritipakorn P, Phannarus
H, Muangpaisan W. Effect of the COVID-19 pandemic on the self-perceived
change of caregivers burden in providing care for people with dementia.
Gerontol Geriatr Med. (2023) 9:23337214231176698. doi: 10.1177/233372142311
76698

42. Panayi AC, Heyland DK, Stoppe C, Jeschke MG, Didzun O, Matar D, et al.
The long-term intercorrelation between post-burn pain, anxiety, and depression: a
post hoc analysis of the “RE-ENERGIZE” double-blind, randomized, multicenter
placebo-controlled trial. Crit Care. (2024) 28:95. doi: 10.1186/s13054-024-04873-8

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1528778
https://doi.org/10.3390/jcm11113178
https://doi.org/10.1186/s12912-022-01145-0
https://doi.org/10.3389/fphar.2023.1184701
https://doi.org/10.1016/j.cgh.2017.05.020
https://doi.org/10.1038/ajg.2011.157
https://doi.org/10.1002/cncr.28765
https://doi.org/10.1001/jama.2014.304
https://doi.org/10.20524/aog.2016.0084
https://doi.org/10.1097/MD.0000000000016762
https://doi.org/10.2147/CEOR.S179892
https://doi.org/10.1017/S1478951519000622
https://doi.org/10.1001/jama.2014.1769
https://doi.org/10.1186/s12912-024-02028-2
https://doi.org/10.1186/s12876-024-03214-x
https://doi.org/10.7759/cureus.62817
https://doi.org/10.1111/apt.17042
https://doi.org/10.1145/3415222
https://doi.org/10.1186/s12876-023-02747-x
https://doi.org/10.2196/22716
https://doi.org/10.2147/CIA.S121285
https://doi.org/10.2196/40671
https://doi.org/10.1177/23337214231176698
https://doi.org/10.1186/s13054-024-04873-8
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Exploring the multidimensional impact of caregiver burden in patients with inflammatory bowel disease
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Inclusion and exclusion criteria
	2.3 Scales and questionnaires
	2.3.1 General information questionnaire
	2.3.2 Self-rating anxiety scale (SAS)
	2.3.3 Self-rating depression scale (SDS)
	2.3.4 Pittsburgh sleep quality index (PSQI)
	2.3.5 Caregiver burden inventory (CBI)

	2.4 Sample size estimation
	2.5 Statistical analysis

	3 Results
	3.1 Demographic characteristics
	3.2 SAS, SDS, PSQI, and CBI scores and incidence among IBD caregivers
	3.3 Correlation analysis between SAS, SDS, PSQI, and CBI scores among IBD caregivers
	3.4 Comparison of CBI scores among caregivers with different characteristics
	3.5 Multivariate analysis of caregiver burden among IBD caregivers
	3.6 Hierarchical regression analysis of the impact of IBD disease severity on caregiver burden levels
	3.7 Regression analysis of the impact of IBD disease type on caregiver burden levels

	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


