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Abstract
Background: In recent years, the global diagnosis rate of in�ammatory bowel disease of children and
adolescents has been increasing. Fatigue was found to be the most exhausting symptom in inactive
disease and the second most exhausting symptom in active disease. However, little is known about
fatigue in pediatric in�ammatory bowel disease. Hence, the aim of this study is to investigate the
prevalence and status of fatigue in a cohort of pediatric in�ammatory bowel disease patients in China.

Methods: A cross-sectional, questionnaire-based survey was conducted. The researchers recruited
convenience samples of patients with in�ammatory bowel disease from Department of Gastroenterology
of a children’s hospital located in Nanjing, China. The prevalence and status of fatigue were measured by
a questionnaire, and associations potential factors were examined using multiple regression analysis.

Results: The total score of fatigue in children with in�ammatory bowel disease was 62.22±20.55. The
results of univariate analysis of fatigue degree in patients with in�ammatory bowel disease showed a
signi�cant difference among regions, age, disease severity, corticosteroids and biological agents (p<
0.05).

Conclusions: Fatigue was a multidimensional symptom, and most pediatric patients with in�ammatory
bowel disease were distressed by fatigue symptom. The patient’s region, age, disease severity, BMI and
drug use were the signi�cant predictors of fatigue. Health care providers should pay attention to the
patient’s fatigue symptom. After the initial assessment of the patient’s fatigue, the targeted interventions
should given to improve the symptom.

1. Introduction
In�ammatory Bowel Disease (IBD) is a chronic, non-speci�c intestinal in�ammatory disease, mainly
including ulcerative colitis (UC) and Crohn's disease (CD) [1-3]. As an incurable chronic disease, both
types can cause chronic in�ammatory changes in the gastrointestinal tract [4-6]. In recent years, the
global diagnosis rate of children and adolescents has been increasing [7], with high-risk onset ages
between 15 and 35 years. About 25% of the cases were diagnosed before the age of 18 years [1,8], and
more severe intestinal infections and faster developed [4,9] in the pediatric population. IBD is a chronic
intestinal disease that negatively affects in both the mental health and quality of life of the suffered
children [10,11]. Although the disease may ease after treatment, fatigue and decreased physical �tness
will continue to affect the patient's daily life. Fatigue was found to be the most exhausting symptom in
inactive disease and the second most exhausting symptom in active disease [5]. Study [12] showed that
86% of people with moderate to severe IBD had fatigue symptoms, which was still the most exhausting
symptom even in remission, and patients often paid more attention to fatigue than bowel symptoms. The
IBD clinical guidelines published in 2011 proposed that the symptom of fatigue cannot be ignored
because it has a serious negative impact on people's quality of life [13]. 
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Fatigue refers to subjectively continuous tiredness, lack of energy and exhaustion, which reduces one's
physical and mental activities and cannot be relieved by long sleep [14]. It is a common, independent,
non-speci�c symptom found in many children with chronic diseases and is often reported as one of the
most severe and distressing symptoms; It affects physical, emotional, cognitive and social functioning
and affects quality of life [15-17]. However, fatigue is often overlooked by healthcare professionals in
assessing the severity of symptoms or outcomes of many diseases. It is di�cult to quantify fatigue due
to the lack of consensus framework, unclear de�nition, and multidimensional symptom nature [18-21].
Hence, the aim of this study is to describe the prevalence and degree of fatigue in a cohort of pediatric
IBD patients. In addition, we want to explore the possible associations between fatigue and/or markers of
disease activity. 

2. Methods
2.1 Sample and procedure

A cross-sectional, questionnaire-based design was used in this study. Patients diagnosed with IBD were
recruited by using convenience sampling methods from the Department of Gastroenterology at Nanjing
Children's Hospital from 1 September 2020 until 31 November 2021. The inclusion criteria were aged from
5-18 years old and diagnosed IBD over one year, able to understand and speak Chinese and to have no
history of cognitive impairment. Diagnosis of IBD is based on a diagnosis of either Crohn's disease or
ulcerative colitis in an individual's medical record. The exclusion criteria were associated with other
serious diseases, critical condition could not complete the study and unwilling to cooperate. 

The researchers explained the purpose and �lling requirements of the study to the IBD children and their
families by using uni�ed guidance language. Following agreement to participate, informed written
consent was obtained.  The children �lled in the questionnaire by themselves. For those with poor reading
ability, the researchers read the questionnaire item by item to help them �ll in, avoiding the use of
suggestive language. The questionnaire was �lled out on the spot and returned to ensure its reliability. A
total of 110 questionnaires were sent out in this study, and 105 were effectively received with effective
recovery of 95.45%. This study has been approved by the Hospital Ethics Committee.

2.2 Measures

2.2.1 General information questionnaire

A self-designed questionnaire was applied, including gender, age, location, education status, source of
medical expenses, duration of illness (/year), disease types, severity of disease, complications and
medication use, etc.

2.2.2 Multidimensional Fatigue Scale (MFS) 

Multidimensional Fatigue Scale (MFS) was developed by Varni et al [22] and later Chinesization by Bu
Xiuqing et al [23]. It mainly measures the fatigue feelings of children with chronic diseases in the past one
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month, including three versions of 5-7 years old, 8-12 years old and 13-18 years old, which are composed
of three dimensions of general fatigue, sleep fatigue and cognitive fatigue, with a total of 18 items. It was
reversely scored with Likert level 5 scoring method, 0=100 points (never happened), 1=75 points (almost
never happened), 2=50 points (sometimes happened), 3=25 points (often happened), 4=0 points (always
happens). Dimension score = total score of this dimension/number of items of this dimension, total score
= total score of items/total number of items. The lower the score, the higher the fatigue level. The
Cronbach's α coe�cients of the three versions of scales in this study were 0.835, 0.842 and 0.924,
respectively.

2.3 Data analysis

Data were entered by EpiData3.1 double check to ensure its accuracy. SPSS 23.0 statistical software was
used to analyze the data. The measurement data with normal distribution is described by , and the
counting data is represented by frequency, constituent ratio and rate. T test, ANOVA and multiple linear
regression were used to analyze the in�uencing factors of fatigue in children with IBD, and p < 0.05 was
considered to be statistically signi�cant.

3. Results
All of the 105 100%  distributed questionnaires were valid. Thus, the study included 105 respondents, of
whom 71 (67.62%) were male and 34 (32.38%) were female. And 95 (90.48%) of them were Crohn's
disease, other 10 (9.52%) were ulcerative colitis. The age of the respondents ranged from 6 to 18, with a
median (Me) of 16 years (interquartile ranges 14-18). Regarding severity of disease, there were 40
(38.10%) with mild, 49 (46.67%) with moderate and 16 (15.24%) with severe. And 89(84.76%) cases with
complications and 16 (15.24%) cases without. Table 1 shows the demographics of the study sample.

 The total score of fatigue in children with in�ammatory bowel disease was 62.22±20.55, with the lowest
score of 11 and the highest of 100. Of the three dimensions of the questionnaire, the highest average
score was 65.16±28.75 and this was achieved for the dimensions of “cognitive fatigue”, while the
“sleep/rest fatigue” dimensions received the lowest average score (60.63±20.07). As for “general fatigue”,
it is 60.87±24.68.(Table 2)

 

The results of univariate analysis of fatigue degree in patients with IBD showed a signi�cant difference
among regions, age, disease severity, corticosteroids and biological agents (p< 0.05). While no signi�cant
differences were found in gender, source of medical expenses, course of disease, type of disease,
immunosuppressants, the use of enteral nutrition, per capita annual household income (p 0.05) (Table 1).

Taking total fatigue as dependent variables, the area, education level, disease severity and glucocorticoid
application, biologic application which were showed signi�cant differences in univariate analysis and
body mass index which has clinical signi�cance were incorporated into multivariate analysis. Dummy
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Table 1 demographic data of cases

Characteristic Children with IBD
N(%)

Statistics p-
values

Gender     t=-0.354 0.724

Boys 71(67.62) 62.72±20.57    

Girls 34(32.38) 61.19±20.76    

Location     t=2.261 0.026

Rural 20(19.05) 53.06±23.55    

Urban 85(80.95) 64.38±19.30    

Education status     F=3.241 0.043

Primary and below 16(15.24) 67.71±21.05    

Junior high school 46(43.81) 65.88±19.72    

High school and above 43(40.95) 56.27±20.20    

Source of medical expenses     t=1.148 0.254

Self-paying 45(42.86) 59.57±20.42    

Medical insurance 60(57.14) 64.21±20.59    

Duration of illness (/year)     F=0.808 0.449

1~3 59(56.19) 64.31±20.08    

3~5 42(40.00) 59.99±21.56    

5 4(3.81 ) 54.86±15.94    

Disease types     t=0.179 0.858

CD 95(90.48) 62.11±21.41    

UC 10(9.52) 63.33±9.33    

Severity of disease     F=6.211 0.003

Mild 40(38.10) 69.17±18.27    

Moderate 49(46.67) 60.83±19.78    

Severe 16(15.24) 49.13±22.10    

Complications     t=-1.793 0.076

Existence 89(84.76) 66.67±15.49    

Inexistence 16(15.24) 59.38±22.88    
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Glucocorticoid      t=3.001 0.003

Use 27(25.71) 65.63±20.05    

Nonuse 78(74.29) 52.37±19.04    

Immunosuppressant     t=0.811 0.419

Use 52(49.52) 60.58±20.75    

Nonuse 53(50.48) 63.84±20.41    

Biological agents     t=0.070 0.006

Use 76(72.38) 66.29±19.23    

Nonuse 29(27.62) 55.04±21.07    

Enteral nutrition     t=0.939 0.350

Use 66(62.86) 60.77±19.81    

Nonuse 39(37.14) 64.67±21.77    

Per capita annual household income
(/thound) (RMB)

    F=1.650 0.197

30 36(34.29) 58.26±21.85    

30~50 27(25.71) 67.70±19.39    

50 42(40.00) 62.10±19.77    

Bmi     F=0.888 0.415

18.5 49(46.67) 59.41±21.54    

≥18.5, 24 48(45.71) 64.41±20.17    

≥24 8(7.62) 66.32±15.81    

Table 2 scores of total and each dimension for fatigue

Categories Items Full marks Lowest mark Highest mark

General fatigue 6 100 0 100 60.87±24.68

Sleep/rest fatigue 6 100 0 100 60.63±20.07

Cognitive fatigue 6 100 0 100 65.16±28.75

Total score 18 100 11 100 62.22±20.55

variables
were set for
education
level,
disease
severity and
body
weight, with
education

status as primary school, disease severity as mild and body weight as reference variables (Table 3). The
results showed that urban residence, non-use of glucocorticoids and use of biological agents were the
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protective factors for fatigue (P < 0.05), while malnutrition, severe disease severity and high school
education or above were the risk factors for fatigue (P < 0.05) (Table 4).

Table 3 independent variable assignment methods

Independent variable Methods

Gender boys=1 girls=2

Location rural=1 urban=2

Source of medical expenses self-paying=1 medical insurance=2

Duration of illness (/year) 1~3=1 3~5=2 5=3

Disease types cd=1 uc=2

Severity of disease mild=1 moderate=2 severe=3

Complications existence=1 inexistence=2

Glucocorticoid  use=0 nonuse=1

Immunosuppressant use=0 nonuse=1

Biological agents use=0 nonuse=1

Enteral nutrition use=0 nonuse=1

Per capita annual household income(/thound) (rmb)  30=1 30~50=2 50=3

BMI BMI 18.5=1 18.5≤BMI 24=2 BMI 24=3

 

Table 4 Multi-factor analysis of factors affecting fatigue

  Regression coe�cient Standardized regression coe�cient t p

Age -2.831 -.345 -3.655 .000

Location 9.040 .174 2.086 .040

Glucocorticoid  11.580 .248 2.894 .005

Biological agents -9.022 -.212 -2.474 .015

BMI 24 .330 .004 .050 .960

BMI 18.5 -10.706 -.261 -2.684 .009

Moderate  -9.047 -.221 -2.419 .017

Severe -15.321 -.269 -2.967 .004

R2=35.8 Adjustment R2=30.4
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4. Discussion
4.1 Fatigue in children with IBD

The results of this study showed that the total fatigue score of children with IBD was 27.20±14.79, which
was different from the results of Lucia [24], which might be related to racial differences. According to the
study of Grossman [25], children with Crohn's disease of different races reported different levels of
anxiety and fatigue.

In this study, the scores of various dimensions were compared, sleep/rest fatigue and general fatigue
were at a higher level, while cognitive fatigue was at a lower level, which was the same as Marcus [21],
possibly related to the fact that patients were more sensitive to physical symptoms than psychological
symptoms. Found in the study of adult patients with IBD, fatigue is closely related to anxiety, depression
and other emotional [26]. However, relevant studies in children are insu�cient [27], so they are easily
ignored. It suggests that we should not only pay attention to physical fatigue, but also psychological
fatigue when managing fatigue symptoms in children with IBD.

4.2 Analysis of in�uencing factors of fatigue in children with IBD

4.2.1 Fatigue and region

The study suggests that the fatigue degree of children living in cities is lower than that in rural areas. The
reason is that the income of urban population is higher than that of rural population [28], and the per
capita income will affect the investment in health [29]. Moreover, the health literacy level of urban
residents is generally higher than that of rural residents. In addition, high-quality medical resources are
mostly concentrated in big cities, while rural medical and health resources are insu�cient to form
reasonable medical guidance, leading to lagging development of medical. In addition, in the construction
of equal access to basic medical and health services in urban and rural areas, there are problems such as
insu�cient total supply and unbalanced supply structure, so rural residents have relatively limited access
to public health resources compared with urban residents [30]. Therefore, children living in cities are more
timely in disease diagnosis and treatment. In addition, parents of children in cities have more support
from communities and schools than parents living in rural areas. There are more ways to acquire disease-
related health knowledge and it is easier to understand these knowledge. Moreover, they can better master
the methods of drug application and management for children, and also guide children to symptom
management according to the relevant content of health education. They pay more attention to insist on
regular follow-up and long-term control treatment, so fatigue symptom management of children is more
scienti�c.

It is suggested that in addition to improving access to medical treatment in rural areas, targeted health
education should be carried out for children in different areas, with special emphasis on disease
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management and fatigue symptom relief in rural children. Furthermore, More attention should be paid to
the regular follow-up of children in rural areas to promote scienti�c symptom management and relieve
fatigue symptoms of children. 

4.2.2 Fatigue and age:

Our study shows that age is positively correlated with the degree of fatigue in children, which is the same
as the Tomlinson’s study of cancer-related fatigue in children with hematopoietic stem transplantation
[31]. From the perspective of social psychology, children gradually enter puberty from school age, which is
a critical period of growth and development. They are facing great changes in body and mind, and are
more sensitive to changes in all aspects of body and mind [32]. As the child grows, the understanding of
the disease and the perception of symptoms increases. Furthermore, IBD negatively impacts on school
attendance due to hospital attendance, disease burden and then causes school di�culties [33], as a
consequence, cause greater psychological stress to children. In addition, disease symptoms such as
abdominal pain and diarrhea cause great inconvenience in life, making children feel confused about their
future, leading to irritability, low self-esteem, anxiety, depression and other emotions in children, affecting
the disease management of children and aggravating children's fatigue. Needs of children with IBD must
be addressed by ensuring effective partnership between education and health and targeting those with
risk factors for poor attendance with preventative measures. This reminds us focus on the emotional and
mental state of adolescent children, using strategies to minimize healthcare burden and provide more
integrated care can directly impact service provision.

4.2.3 Fatigue and drug use:

This study showed that children treated with biologics had less fatigue than those not treated with
biologics. This is similar to the results of Borren [34]. Borren studied the longitudinal trajectory of fatigue
in patients who started biotherapy for more than one year, and the results showed that fatigue improved
with the start of biotherapy and relief of clinical symptoms. At present, the only biological agent approved
for clinical use in China is in�iximab [35], which mainly targets soluble and transmembrane tumor
necrosis factor (TNF)-α, which is a powerful pro-in�ammatory cytokine and plays a role in the
dysregulation of mucosal immune response in IBD [36]. Thus, in�iximab may alleviate fatigue through
cytokine action and may also alleviate fatigue by improving clinical symptoms in children.

The study found that the fatigue degree of children who used glucocorticoids was higher than that of
those who did not, which was the same as the results of vanLangenberg et al. [37]. It was considered that
the reason might be related to the serious side effects of corticosteroids. Studies have shown that
corticosteroid treatment can lead to adrenal insu�ciency in IBD patients, affect the healing of peptic
ulcer, and increase the risk of respiratory tract infection and sepsis [38,39]. Therefore, in the future
management of fatigue symptoms in children and adolescents, attention should be paid to drug use in
children and timely treatment of drug side effects.

4.2.4 fatigue and BMI: 

file:///D%3A/1.%2520360%25E5%25AE%2589%25E5%2585%25A8%25E6%25B5%258F%25E8%25A7%2588%25E5%2599%25A8%25E4%25B8%258B%25E8%25BD%25BD/360Downloads/Youdao/Dict/8.9.9.0/resultui/html/index.html#/javascript%3A;
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BMI are reliable indicators of protein energy malnutrition, and are simple and feasible methods for
screening malnutrition. According to the diagnosis of BMI grade, this study showed that 46.67% of the
children with IBD were malnourished. It is reported in foreign literature that the incidence of malnutrition
in IBD is 16%, 85%, 85%, 100% in children with CD, who have a history of malnutrition [40,41]. This study
shows that the fatigue symptoms of malnourished children are more serious than other children, which is
the same as that of Whelan et al [42]. In�ammatory bowel disease is associated with anorexia. Typical
symptoms include abdominal pain, diarrhea and vomiting. These symptoms further lead to discomfort
and loss of appetite [43]. IBD children often lead to changes in dietary behavior due to hospitalization and
dietary restrictions in order to control gastrointestinal symptoms. Further hinder dietary intake [44], which
in turn aggravates the symptoms of fatigue. In addition, there are many micronutrient de�ciencies in
children with IBD, such as iron [45] and vitamin B12 [46]. These trace elements are closely related to
fatigue symptoms. Therefore, a number of guidelines emphasize attention to the nutritional status of
children with in�ammatory bowel disease, and recommend enteral nutrition therapy as a �rst-line dietary
source of CD-induced remission in mild to moderate children, emphasizing regular detection and timely
correction of micronutrient levels [35,40,42]. However, in this study, there is no signi�cant correlation
between the use of enteral nutrition and the symptoms of fatigue in children. The reason may be related
to the time and preparation of enteral nutrition, or to the size of the sample. A large sample study is
needed to determine the relationship between the use or time of enteral nutrition and the symptoms of
fatigue in children.

4.2.5 Fatigue and disease severity

Our study shows that children with moderate to severe disease severity are more fatigued than children
with mild disease, which is the same as that of Pellino [47], but different from that of Chavarría [48].
Research tool to assess fatigue and disease activity. In addition, the sample size of the study and the type
of study have an impact on the results of the study. Children with severe disease are often accompanied
by severe clinical symptoms, such as abdominal pain and diarrhea, and the severity of the disease is
closely related to children's anxiety, depression, and loneliness [49], while mental factors can directly
affect the symptoms of fatigue [50]. Therefore, the severity of illness affects children's fatigue symptoms
both physically and psychologically.

There are some limitations in this study. First of all, a cross-sectional survey was adopted in the study.
Due to the limitations of the survey method, the causal relationship cannot be determined. In addition,
due to the small sample size, the study results may be affected by confounding factors. Future studies
with larger sample sizes are needed to con�rm relevant conclusions. However, this study directly
evaluated fatigue and related variables from the perspective of children, and identi�ed multiple related
factors of fatigue in children with IBD, providing a reference for further research and eventual clinical
application. This study suggests that in addition to actively treating diseases and managing concurrent
mental disorders, attention should also be paid to children's nutritional status and cognition of diseases,
and personalized management methods should be provided.



Page 11/15

5. Conclusions
Fatigue is common in IBD patients, and there are several factors that contribute to fatigue in addition to
the disease mentioned in our study. To date, the mechanism of fatigue is not clear, and there is no
scienti�c and effective systematic management mode. Therefore, after a comprehensive understanding
of fatigue symptoms and their in�uencing factors in patients with different types of IBD, systematic,
comprehensive and targeted interventions should be developed to help patients maximize the
improvement of fatigue symptoms, help patients return to society and improve their quality of life.

Abbreviations
IBD: in�ammatory bowel disease; CD: Crohn's disease; UC: ulcerative colitis; MFS: Multidimensional
Fatigue Scale; BMI: Body Mass Index.

Declarations
Acknowledgement

The authors thank all study participants and their parents.

Authors contributions

JJC, YH and ML contributed to the study conception and design. Data collection  was performed by JJC
and LR and analysis were performed by YYW. The �rst draft of the manuscript was written by JJC and
YYW and all authors commented on previous versions of the manuscript. All authors read and approved
the �nal manuscript.  

Funding  

This study was funded by Science and Technology Development Fund of Nanjing Medical University -
General project (Number: NMUB2020101, made available to the �rst author). The funder had no role in
the design of the study and collection, analysis, interpretation of data or in writing the manuscript. 

Availability of data and materials  

The datasets used and/or analyzed during the current study available from the corresponding author on
reasonable request.

Ethics approval and consent to participate  

This study was performed in line with the principles of the Declaration of  Helsinki. The ethics committee
of Nanjing Childrens’ Hospital a�liated to Nanjing Medical University has approved the study protocol.
Written informed consent was obtained from participants and parents or legal guardians of participants .



Page 12/15

Consent for publication   

Not applicable. 

Competing interests  

The authors declare that they have no competing interest. 

References
1. Barber JL, Shah N, Watson TA. Early onset in�ammatory bowel disease - What the radiologist needs

to know. Eur J Radiol. 2018;106:173–182.

2. Matsuoka K, Kanai T. The gut microbiota and in�ammatory bowel disease. Semin Immunopathol.
2015;37(1):47–55.

3. Loddo I, Romano C. In�ammatory Bowel Disease: Genetics, Epigenetics, and Pathogenesis. Front
Immunol. 2015;6:551.

4. Däbritz J, Gerner P, Enninger A, et al. In�ammatory Bowel Disease in Childhood and Adolescence.
Dtsch Arztebl Int. 2017;114(19):331–338.

5. Farrell D, McCarthy G, Savage E. Self-reported Symptom Burden in Individuals with In�ammatory
Bowel Disease. Journal of Crohn's & colitis. 2016;10(3):315–322.

�. Bishop J, Lemberg DA, Day A. Managing in�ammatory bowel disease in adolescent patients. Adolesc
Health Med Ther. 2014;5.

7. Gasparetto M, Guariso G. Highlights in IBD Epidemiology and Its Natural History in the Paediatric
Age. Gastroenterol Res Pract. 2013;2013:829040.

�. Benchimol EI, Mack DR, Nguyen GC, et al. Incidence, outcomes, and health services burden of very
early onset in�ammatory bowel disease. Gastroenterology. 2014;147(4).

9. Abraham BP, Kahn SA. Transition of Care in In�ammatory Bowel Disease. Gastroenterology &
Hepatology. 2014;10(10):633.

10. Szigethy EM, Allen JI, Reiss M, et al. White Paper AGA: The Impact of Mental and Psychosocial
Factors on the Care of Patients With In�ammatory Bowel Disease. Clin Gastroenterol Hepatol.
2017;15(7):986–997.

11. Clarke T, Lusher J. Transitioning patients with in�ammatory bowel disease (IBD) from adolescent to
adult services: a systematic review. Frontline Gastroenterol. 2016;7(4):264–270.

12. Stjernman H, Tysk C, Almer S, et al. Worries and concerns in a large unselected cohort of patients
with Crohn's disease. Scand J Gastroenterol. 2010;45(6):696–706.

13. Mowat C, Cole A, Windsor A, et al. Guidelines for the management of in�ammatory bowel disease in
adults. Gut. 2011;60(5):571–607.

14. Donovan KA, Jacobsen PB, Small BJ, et al. Identifying clinically meaningful fatigue with the Fatigue
Symptom Inventory. J Pain Symptom Manage. 2008;36(5):480–487.



Page 13/15

15. Ullrich CK, Dussel V, Orellana L, et al. Self-reported fatigue in children with advanced cancer: Results
of the PediQUEST study. Cancer. 2018;124(18):3776–3783.

1�. Ringold S, Ward TM, Wallace CA. Disease activity and fatigue in juvenile idiopathic arthritis. Arthritis
Care Res (Hoboken). 2013;65(3):391–397.

17. Nunes MDR, Jacob E, Bom�m EO, et al. Fatigue and health related quality of life in children and
adolescents with cancer. Eur J Oncol Nurs. 2017;29:39–46.

1�. Aadland E, Andersen LB, Skrede T, et al. Reproducibility of objectively measured physical activity and
sedentary time over two seasons in children; Comparing a day-by-day and a week-by-week approach.
PloS one. 2017;12(12):e0189304.

19. Rogler D, Fournier N, Pittet V, et al. Coping is excellent in Swiss Children with in�ammatory bowel
disease: results from the Swiss IBD cohort study. Journal of Crohn's & colitis. 2014;8(5):409–420.

20. Werkstetter KJ, Ullrich J, Schatz SB, et al. Lean body mass, physical activity and quality of life in
paediatric patients with in�ammatory bowel disease and in healthy controls. Journal of Crohn's &
colitis. 2012;6(6):665–673.

21. Marcus SB, Strople JA, Neighbors K, et al. Fatigue and health-related quality of life in pediatric
in�ammatory bowel disease. Clin Gastroenterol Hepatol. 2009;7(5):554–561.

22. Varni JW, Burwinkle TM, Katz ER, et al. The PedsQL™ in pediatric cancer. Cancer. 2002.

23. Bu XQ, Ye QM, Liu K, et al. Formulation of Chinese version of PedsQLTM multidimensional fatigue
scale (in Chinese). Modern Clinical Nursing. 2014;13(11):72–75.

24. Lucia Casadonte CJ, Brown J, Strople J, et al. Low Insulin-like Growth Factor-1 In�uences Fatigue
and Quality of Life in Children With In�ammatory Bowel Disease. Journal of pediatric
gastroenterology and nutrition. 2018;67(5):616–621.

25. Grossman A, Mauer E, Gerber LM, et al. Black/African American Patients with Pediatric Crohn's
Disease Report Less Anxiety and Fatigue than White Patients. The Journal of pediatrics.
2020;225:146–151.

2�. Hindryckx P, Laukens D, D'Amico F, et al. Unmet Needs in IBD: the Case of Fatigue. Clin Rev Allergy
Immunol. 2018;55(3):368–378.

27. Van de Vijver E, Van Gils A, Beckers L, et al. Fatigue in children and adolescents with in�ammatory
bowel disease. World J Gastroenterol. 2019;25(5):632–643.

2�. LI GZ, Ai XQ. The measurement, evolution trend and in�uencing factors of urban-rural income and
consumption gap from the perspective of "sharing" (in Chinese). Chinese soft science.
2017;31(12):23–27.

29. Huang CF, Tang XB, Yang YS. Analysis on the impact of urban and rural residents per capita
disposable income to health care expenditure and regional difference (in Chinese). Soft Science of
Health. 2017;31(12):23–27..

30. Liu YO. Realization of equalization of basic medical and health services from the perspective of
urban-rural integrated development (in Chinese) China Economic & Trade Herald. 2021;M(08):86–87.



Page 14/15

31. Tomlinson D, Baggott C, Dix D, et al. Severely bothersome fatigue in children and adolescents with
cancer and hematopoietic stem cell transplant recipients. Supportive care in cancer: o�cial journal of
the Multinational Association of Supportive Care in Cancer. 2019;27(7):2665–2671.

32. Zhou H, Zhang C, Shen X, et al. Cancer-related fatigue status and in�uencing factors in children with
acute lymphoblastic leukemia (in Chinese). Chinese Nursing Management. 2021;21(4):508–511.

33. Ye Yz, Manne S, Treem WR, et al. Prevalence of In�ammatory Bowel Disease in Pediatric and Adult
Populations: Recent Estimates From Large National Databases in the United States, 2007–2016.
In�ammatory bowel diseases. 2020;26(4):619–625.

34. Borren NZ, Tan W, Colizzo FP, et al. Longitudinal Trajectory of Fatigue With Initiation of Biologic
Therapy in In�ammatory Bowel Diseases: A Prospective Cohort Study. Journal of Crohn's & colitis.
2020;14(3):309–315.

35. Expert consensus on diagnosis and treatment of in�ammatory bowel disease in children (in
Chinese). Chinese journal of pediatrics. 2019;07:501–507.

3�. Hemperly A, Vande Casteele N. Clinical Pharmacokinetics and Pharmacodynamics of In�iximab in
the Treatment of In�ammatory Bowel Disease. Clin Pharmacokinet. 2018;57(8):929–942.

37. van Langenberg DR, Gibson PR. Factors associated with physical and cognitive fatigue in patients
with Crohn's disease: a cross-sectional and longitudinal study. In�ammatory bowel diseases.
2014;20(1):115–125.

3�. Blackwell J, Selinger C, Raine T, Parkes G, Smith MA, Pollok R. Steroid use and misuse: a key
performance indicator in the management of IBD. Frontline Gastroenterol. 2021;12(3):207–213.

39. Gionchetti P, Rizzello F, Annese V, et al. Use of corticosteroids and immunosuppressive drugs in
in�ammatory bowel disease: Clinical practice guidelines of the Italian Group for the Study of
In�ammatory Bowel Disease. Dig Liver Dis. 2017;49(6):604–617.

40. Expert Consensus on Nutritional Support Treatment of In�ammatory Bowel Disease (2nd Edition) (in
Chinese). Chinese Journal of In�ammatory Bowel Disease. 2018;3:154–172.

41. Casanova MJ, Chaparro M, Molina B, et al. Prevalence of Malnutrition and Nutritional Characteristics
of Patients With In�ammatory Bowel Disease. Journal of Crohn's & colitis. 2017;11(12):1430–1439.

42. Whelan K, Murrells T, Morgan M, et al. Food-related quality of life is impaired in in�ammatory bowel
disease and associated with reduced intake of key nutrients. Am J Clin Nutr. 2021;113(4):832–844.

43. McGing JJ, Radford SJ, Francis ST, et al. Review article: The aetiology of fatigue in in�ammatory
bowel disease and potential therapeutic management strategies. Aliment Pharmacol Ther.
2021;54(4):368–387.

44. Forbes A, Escher J, Hébuterne X, et al. ESPEN guideline: Clinical nutrition in in�ammatory bowel
disease. Clin Nutr. 2017;36(2):321–347.

45. Kumar A, Brookes MJ. Iron Therapy in In�ammatory Bowel Disease. Nutrients. 2020;12(11).

4�. Huang S, Ma J, Zhu M, et al. Status of serum vitamin B and folate in patients with in�ammatory
bowel disease in China. Intest Res. 2017;15(1):103–108.



Page 15/15

47. Pellino G, Sciaudone G, Caserta V, et al. Fatigue in in�ammatory bowel diseases: relationship with
age and disease activity. Int J Surg. 2014;12 Suppl 2:S60-S63.

4�. Chavarría C, Casanova MJ, Chaparro M, et al. Prevalence and Factors Associated With Fatigue in
Patients With In�ammatory Bowel Disease: A Multicentre Study. Journal of Crohn's & colitis.
2019;13(8).

49. Qualter P, Rounce�eld-Swales A, Bray L, et al. Depression, anxiety, and loneliness among adolescents
and young adults with IBD in the UK: the role of disease severity, age of onset, and embarrassment of
the condition. Qual Life Res. 2021;30(2):497–506.

50. Kreijne JE, Lie MRKL, Vogelaar L, et al. Practical Guideline for Fatigue Management in In�ammatory
Bowel Disease. Journal of Crohn's & colitis. 2016;10(1):105–111.


