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Background: 
Fatigue is one of the symptoms most commonly reported by patients with inflammatory bowel disease (IBD), both in quiescent and in active disease. To date few fatigue scales have been tested with the IBD population. 
Aim:
We aimed to assess validity and reliability of three fatigue assessment scales in an IBD adult population and to determine factors correlated with fatigue.
Methods: 
A cross-sectional study with postal self-completed questionnaires was undertaken. Participants (n=605) were randomly selected from the Crohn’s and Colitis UK members’ database and completed questionnaires assessing fatigue, anxiety, depression, quality of life and IBD activity. A sub-group of responders (n=70) were sent the same mailing 6 weeks later for test-retest. Three fatigue assessment scales were used: the Inflammatory Bowel Disease Fatigue scale (IBD-F), the Multidimensional Fatigue Inventory (MFI) and the Multidimensional Assessment Fatigue scale (MAF). Internal consistency was measured by Cronbach’s alpha and test-retest reliability by the intra-class correlation coefficient (ICC).  
Results: 
465 (77%) questionnaires were completed for the test and 69% for retest. Results suggest all three scales are highly correlated across total and subsection scores (p<0.001). Test-retest suggests good agreement for all scales’ total scores with ICC values of 0.74 and 0.83 (IBD-F Section 1 and 2 respectively), 0.74 (MAF) and 0.65-0.84 (MFI: five sections). Lower age, female gender, Crohn’s Disease (CD) vs Ulcerative Colitis (UC), anxiety, depression and all parts of the IBDQ (IBD quality of life questionnaire) score were significantly associated with level of fatigue (p<0.001) for all three fatigue scales on univariable analysis.  However, on multivariable analysis only depression and a low IBDQ score were consistently associated with fatigue on all three scales, while female gender was associated on most scales. IBD diagnosis (UC vs. CD), age and other factors were not consistently associated with severity or impact of fatigue once other variables were controlled for. 
Conclusions: 
 All three fatigue scales tested were found to be valid and reliable measures of IBD fatigue and are likely to measure IBD fatigue adequately for research or clinical purposes, although responsiveness to change has not been tested. Depression, poorer quality of life and likely female gender are the major associations of fatigue in IBD, although the causal direction for this association is unclear.
Keywords: inflammatory bowel disease, fatigue, fatigue assessment questionnaire, psychometric properties, patient reported outcome measure 


INTRODUCTION
Fatigue is one of the symptoms most frequently reported by people with inflammatory bowel disease (IBD).1, 2 IBD is a long-term diagnosis of the gastrointestinal tract, comprising mainly ulcerative colitis (UC) and Crohn’s disease (CD). The clinical symptoms  include diarrhoea, abdominal pain, loss of appetite and fatigue.3, 4 The clinical course of IBD is relapsing and remitting. Fatigue is more prevalent and severe in patients with active disease activity than in remission. One study of 707 outpatients in the Netherlands;5 found that a substantial proportion of patients complain of severe fatigue in quiescent (41%) as well as in active IBD (86%).6-9 

Fatigue is an unpleasant, multifactorial and multifaceted symptom that is strongly associated with depression and poor quality of life in people with IBD.5, 10, 11 Fatigue can be defined as a sense of continuing tiredness, with periods of sudden and overwhelming lack of energy or feeling of exhaustion that is not relieved, or fully relieved following rest or sleep.12-14 People with IBD frequently report that their complaints of fatigue are not being addressed  and that they are being left with unmet needs in terms of fatigue management.15 A recent study with healthcare practitioners  identified the need for more information on assessing and managing IBD fatigue.16

Fatigue is a common symptom  in a wide range of chronic diagnoses for example cancer, multiple sclerosis, rheumatoid arthritis,  and a large number of instruments have been developed to measure fatigue.17, 18 Due to its subjective nature, fatigue is difficult to measure and quantify in a way which is meaningful to patients and to healthcare practitioners. To date most fatigue assessment scales have been developed in other chronic conditions and only one scale (IBD-F) has been developed and psychometrically tested with people with IBD.14 A recent literature review identified that several fatigue scales developed for use in  other diagnoses have been used in IBD,9 but only one of these scales19 has had any form of validation with an IBD population. Therefore the validity and reliability of using those scales with IBD population needs to be tested.

This paper aims to address the lack of evidence on which fatigue assessment scales would be valid and reliable to use for measuring fatigue in IBD.  


MATERIALS AND METHODS
Study design and population 
A cross-sectional study using self-completed questionnaires was undertaken between January and May 2013. It was estimated that a sample of 300 respondents would be sufficient to calculate the percentages of each response to questions with 95% confidence intervals. To achieve the required sample size, 7% (n=2131 of the total 29,156 adult members) of the Crohn’s and Colitis UK database members were randomly selected with the use of a computer generated random sampling frame (alms.net.database) and invited to take part in the study if they met the inclusion criteria: self-reported diagnosis of IBD (either CD or UC) and self-report of fatigue. All who responded (n=605, 28%), were posted a booklet of the study questionnaires with one reminder if the questionnaires were not returned within two weeks.  An unselected sub-group of the responders (n=70) were mailed a repeat postal questionnaires within six weeks, to test for stability over time. 

Study questionnaires
Demographic data such as participants’ age, gender, type of IBD, education, dependants, employment and marital status were collected via a short questionnaire. 
Disease activity was assessed by the Simple Clinical Colitis Activity Index (SCCAI)20  for UC and the Harvey-Bradshaw Index (HBI)21 for CD participants. A score of 4 or below indicates remission and 5 or above active disease in both diagnoses. 

The Hospital Anxiety and Depression (HAD) scale was used to assess anxiety and depression. The HAD scale is a self-screening 14 question scale for depression (7 questions) and anxiety (7 questions), scoring 0-21 for each. The HAD was found to perform well in identifying cases and the severity of anxiety disorder and depression in outpatients with somatic disease and in hospital practice.22  A cut-off value of 8 is often used as being indicative of the disorder for both anxiety and depression.22 

Quality of life was measured by the Inflammatory Bowel Disease Questionnaire (IBDQ), which contains 32 items scored from 1 (worst) to 7 (best), with a total possible score of 32 to 224.23, 24 A higher score indicates a better quality of life. 
The scale items are divided into four dimensions: bowel symptoms, systemic symptoms, emotional well-being and social functioning. Permission to use the scale was purchased from McMaster University.

Fatigue was assessed by three scales: the Inflammatory Bowel Disease Fatigue scale (IBD-F),14 the Multidimensional Fatigue Inventory (MFI)25 and the Multidimensional Assessment of Fatigue (MAF).26 

The IBD-F scale is a questionnaire developed by the current authors in the United Kingdom with people with IBD14. The questionnaire consists of three sections: Section 1 measures the severity and frequency of fatigue (5 questions), Section 2 rates the experience and impact of fatigue on an individual’s life (30 questions). Sections 1 and 2 are scored on 0-4 Likert scale with possible total scores of 0-20 in Section 1 and 0-120 in Section 2. Higher scores indicate higher fatigue and higher impact of fatigue. Section 3 includes unscored open questions on possible factors influencing fatigue. 

The MFI is a 20-item self-assessment instrument developed with people receiving chemotherapy and people with chronic fatigue syndrome (CFS) in the Netherlands, and is designed to measure five dimensions of fatigue (physical fatigue, mental fatigue, general fatigue, reduced activity and motivation).25 Each dimension comprises four questions with scores ranging from 4 to 20 per dimension, with higher scores indicating greater fatigue. There is no overall fatigue score. The MFI was included as, although it has not been validated in an IBD population and so it cannot be used as gold standard, it has been the most frequently used scale to measure fatigue in IBD.9 

The MAF scale was developed with people with rheumatoid arthritis (RA) in the United States.26 It incorporates 16 items and measures four dimensions of fatigue: severity, distress, degree of interference in activities of daily living, and timing, with a single total fatigue score. The total score ranges from 1 (no fatigue) to 50 (severe fatigue), with a higher score indicating a higher level of fatigue and its impact on the individual. The MAF was included as it measures the severity, as well as the distress and impact of fatigue. These aspects were often raised by patients with IBD and fatigue in our preliminary work.15 Permission to use the MFI and MAF was obtained from the authors. 


Statistical Methods
Initial analyses examined associations between the IBD-F, MAF and MFI scores separately for CD and UC. Due to the continuous nature of all variables, the analysis was performed using Pearson’s correlation.27 The remainder of the analyses examined factors associated with fatigue scores. As all fatigue variables were measured on continuous scales, linear regression was undertaken. Initially a series of univariable analyses were performed to examine associations for each factor separately.27, 28 Subsequently multivariable analysis was performed to jointly examine factors associated with fatigue. This approach has the advantage that the association between each factor and fatigue is adjusted for the effects of other factors. Only those factors showing some association with the outcome from the univariable analyses (p<0.2) were included in the multivariable analysis. A backwards selection procedure was performed to retain only the statistically significant variables. The predictive ability of the final model was assessed by the R2 statistic, which measures the proportion of the total variability in the outcome which can be explained by the predictor variables.28

Ethical Considerations
The study was approved by the local university Ethics Committee (Ref number: PNM/09/110-93). The study participants (who had all volunteered by post) were posted an information sheet explaining the nature and the aims of the study. Implied consent was given by completing and returning the questionnaires. All participants were given a study number to protect their anonymity.  

RESULTS
465/605 questionnaires were completed and returned (77% response rate). The demographic data of the study participants are presented in Table 1. 
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Table 1 Demographic data of study participants
	Variable 
	n (%)

	Gender

	M=147 (31)
F=318 (69)

	Age mean  (SD)
	56.9 (13.8)

	IBD diagnosis 
	CD=301 (65)
UC=164 (35)

	Years since IBD diagnosed median (range)
	26.0 (1-60) 

	Disease activity 
CD in remission
CD active

UC in remission 
UC active
	
84 (31)
188 (69)

57 (43)
76 (57)




Test-retest reliability testing
All three scales were tested for the intra-class correlation coefficient (ICC) and stability over time with a subsection of the population (n=70) who were sent repeat postal questionnaires. Test-retest was carried out within six weeks, and 48 questionnaires were returned (68.6%). These results were already reported in our previous paper.14 Across all three scales there was moderate to high agreement between repeat measurements, with ICC of 0.74-0.83 for sections 1 and 2 of IBD-F, 0.65-0.84 for MFI subscales, and 0.74 for the MAF total score.    
Association between fatigue scales (concurrent validity)
Concurrent validity and the association between variables of the different fatigue scores are summarised in Tables 2 and 3. The figures reported are the correlation coefficients, and their associated p-values.
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Table 2 Associations of IBD-F score with MFI and MAF
	Score
	IBD-F Section I
	IBD-F Section II

	
	Coefficient
	P-value
	Coefficient
	P-value

	
	
	
	
	

	Crohn's disease patients
	
	
	
	

	
	
	
	
	

	MFI - General Fatigue
	0.63
	<0.001
	0.59
	<0.001

	MFI - Physical Fatigue
	0.51
	<0.001
	0.62
	<0.001

	MFI - Reduced Activity
	0.48
	<0.001
	0.61
	<0.001

	MFI - Reduced Motivation
	0.51
	<0.001
	0.60
	<0.001

	MFI - Mental Fatigue
	0.50
	<0.001
	0.61
	<0.001

	
	
	
	
	

	MAF 
	0.80
	<0.001
	0.79
	<0.001

	
	
	
	
	

	Ulcerative Colitis patients
	
	
	
	

	
	
	
	
	

	MFI - General Fatigue
	0.66
	<0.001
	0.62
	<0.001

	MFI - Physical Fatigue
	0.54
	<0.001
	0.61
	<0.001

	MFI - Reduced Activity
	0.47
	<0.001
	0.58
	<0.001

	MFI - Reduced Motivation
	0.49
	<0.001
	0.57
	<0.001

	MFI - Mental Fatigue
	0.44
	<0.001
	0.56
	<0.001

	
	
	
	
	

	MAF 
	0.73
	<0.001
	0.75
	<0.001
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Table 3 Associations of MAF total score with components of MFI 
	Score
	Coefficient
	P-value

	
	
	

	Crohn's disease patients
	
	

	
	
	

	MFI - General Fatigue
	0.63
	<0.001

	MFI - Physical Fatigue
	0.56
	<0.001

	MFI - Reduced Activity
	0.54
	<0.001

	MFI - Reduced Motivation
	0.53
	<0.001

	MFI - Mental Fatigue
	0.54
	<0.001

	
	
	

	Ulcerative Colitis patients
	
	

	
	
	

	MFI - General Fatigue
	0.66
	<0.001

	MFI - Physical Fatigue
	0.59
	<0.001

	MFI - Reduced Activity
	0.55
	<0.001

	MFI - Reduced Motivation
	0.48
	<0.001

	MFI - Mental Fatigue
	0.37
	<0.001

	
	
	




The results indicate that both scored sections of the IBD-F score were  significantly correlated with both the MAF and MFI scores (Table 2) and the MAF and MFI scales were significantly correlated with each other (all p < 0.001). There were significant positive associations in all instances and the size of associations was similar for CD and UC patients.

Factors associated with fatigue (convergent validity)
Linear regression was used to examine convergent validity between factors associated with the fatigue score on the three questionnaires. Different factors and their association with fatigue were analysed. Univariable analyses were performed to examine the association between each factor and the fatigue score separately, and the results are summarised in Table 4. The figures reported include regression coefficients and corresponding confidence intervals. For variables measured on a categorical scale, the regression coefficients indicate the difference in fatigue score between each category and a baseline category. For variables measured on a continuous scale, the regression coefficients indicate the change in fatigue score for a one-unit increase in that variable (unless otherwise indicated).
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Age, gender, IBD diagnosis, both HAD anxiety and depression and all parts of the IBDQ score were significantly associated with fatigue score for all three fatigue scales: IBD-F, MAF and MFI are presented in turn. The only exception was gender and diagnosis in fatigue measured by MAF; and also education and fatigue measured by MAF and MFI. Education was significantly associated with scores of impact of fatigue measured by IBD-F Section 2. There was some evidence of fatigue association with gender, diagnosis and education, although the results for these three variables were not quite statistically significant.

Age
Age was significantly associated with fatigue, consistently across all three scales. Older patients had lower fatigue scores, with a 10-year increase in age associated with a decrease score of 0.5 and 3 units in IBD-F Section 1 and Section 2 respectively. MAF scores had 1.6 unit decrease with a 10-year increase in age. Using the General Fatigue sub-scale of MFI, older patients also had lower general fatigue scores, with scores reducing by half a point for every 10-year increase in age. The same applied in the MFI Mental Fatigue sub-scale where older patients had a lower mental fatigue score. In the MFI Physical Fatigue and Reduced Activity sub -scales, the univariable analyses indicated that age was not statistically significant. 

For the MFI Reduced Motivation sub-scale the results suggested that age was significantly associated with this outcome. Unlike the other fatigue outcomes, the results for age found that older patients had higher (worse) fatigue scores. A 10-year increase in age was associated with a 0.9 unit increase in MFI Reduced Motivation.

Gender
Females had higher fatigue scores than males, on average 1.2 units higher as measured by IBD-F Section 1, and by 7 units as measured by IBD-F Section 2. When the MFI was used, females had significantly higher scores, on average 1 unit higher than for males, on the General Fatigue, Reduced Motivation and Mental Fatigue sub-scales. . 
For the MFI Physical Fatigue and Reduced Activity sub-scales gender was not significantly associated with the reduced activity and physical fatigue scores.

Diagnosis
Univariable analyses indicated that IBD diagnosis was associated with fatigue scores. UC patients had significantly lower scores than CD patients, on average by 1.5 units on IBD-F Section 1 and by 8 units on Section 2. On the MFI the General Fatigue, Physical Fatigue and Mental Fatigue sub-scales diagnosis was found to be significant:: scores were on average 1 unit lower for UC than CD patients. However, for the MFI Reduced Activity sub-scale diagnosis was not significantly associated with reduced activity scores.

Anxiety and depression
Patients with a higher level of anxiety and depression had significantly higher fatigue scores (p<0.001) across all three scales and their sub-scales. A one-unit increase in anxiety and depression was associated with fatigue increase of 0.4-3.0 (anxiety) and 0.5 -4.7 (depression) for all three scales (Table 4). 

Quality of life
The IBDQ total score and all subscales were strongly associated with fatigue on all three scales. Higher IBDQ scores indicate better quality of life: a one-unit increase in the total IBDQ score was associated with a 2.3 unit lower score for fatigue on IBD-F Section 1 and with lower Section 2 scores; a reduction of 6 units in the MAF score and lower fatigue scores on all MFI sub-scales. 

Education, relationship, employment and children
There was some evidence of an effect of education, although this was only of borderline statistical significance. Patients with a higher level of education had lower fatigue scores as measured by IBD-F Section 1 and Section 2. Patients with education beyond secondary level had fatigue scores that were, on average, 6 units lower than those with a secondary or lower education. Patients educated beyond secondary school had better scores on the MFI Reduced Activity and Reduced Motivation sub-scales. 

There was no significant difference in fatigue between those in a relationship or not, nor living with a partner. 

Those working part-time and those not working had higher physical fatigue compared to patients working full time (p = 0.01). Those not working full time had scores that were over one-unit higher than those working full time as measured by MFI Physical sub-scale. Patients who were not working full time, in particular those not working at all, had reduced activity levels as measured by MFI Reduced Activity sub-scale. Scores for those not working were 2.3 units higher than for those working full time (p<0.001). The MFI Reduced Motivation sub-scale suggested that there was some evidence of an association with employment although the results were of borderline statistical significance.

Patients with children had less reduced activity as measured by MFI Reduced Activity sub-scale (p = 0.04).

Multivariable analysis 
The second stage in the analysis process was to examine the joint association between the factors and each fatigue scale, and the individual sub-section of the scale where applicable, in a multivariable analysis. A backwards selection procedure was used to retain only statistically significant variables from the univariable analysis (Tables 5 and 6). Table 5 summarises the significant associations found across the three scales and statistical values are shown in Table 6.
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Table 5 Predictors of worse fatigue
	
	IBDQ
	Depression
	Anxiety
	Sex
	Age
	Diagnosis







	Employment
	Children
	R2

	IBD-F section 1
	+
	+
	
	+
	
	+
	
	
	0.43

	IBD-F section 2
	+
	+
	
	+
	
	
	
	
	0.69

	MAF
	+
	+
	
	
	+
	
	
	
	0.48

	MFI General Fatigue
	+
	+
	
	+
	
	
	
	
	0.42

	MFI Physical Fatigue
	+
	+
	
	
	
	
	+
	
	0.42

	MFI Reduced Activity
	+
	
	
	
	
	
	+
	+
	0.41

	MFI Reduced Motivation
	+
	+
	
	+
	
	
	
	
	0.44

	MFI Mental Fatigue
	+
	+
	+
	
	?
	
	
	
	0.40
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Multivariable analysis of IBD-F Scale
Gender, diagnosis, depression and IBDQ score were independently associated with section 1 of the IBD-F score. After adjusting for these variables, there was no longer any additional effects of either age or anxiety upon the score. As in the univariable analyses, females and those with higher depression scores had higher IBD-F scores, whilst UC patients and those with higher IBDQ scores had lower values. The size of effects of all four significant variables were reduced compared to the results of the univariable analyses. The final model had an R2 of 0.43, indicated that 43% of variability in the IBD-F section 1 scores is predicted by the female gender, depression, CD and poorer quality of life.


For the IBD-F Section 2 score the multivariable analyses found that gender, depression and quality of life were all associated with fatigue impact. After adjusting for these variables, there was no longer an effect of age, diagnosis, anxiety and education upon the outcome. Females had on average 3.6 units higher scores than males. A one-unit increase in HAD depression was associated with a 0.3 unit increase in IBD-F score. A one-unit increase in IBDQ total score was associated with a 1.7 unit reduction in IBD-F score. The final model had an R2 value of 0.69, suggesting that 69% of all variability in outcomes can be attributed to gender, depression and quality of life. This is a high value, suggesting that the IBD-F section 2 scores can be highly predicted by the combination of these three factors.

Multivariable analysis of MAF
Age, depression and IBDQ score were all independently associated with the MAF score. After adjusting for these variables, there was no additional significant effect of anxiety, gender or diagnosis on the score. The final model had an R2 of 0.48, suggesting that almost half of all variability in MAF scores is attributable to variation in age, depression and quality of life.

Multivariable analysis of MFI
The multivariable analysis found that gender, depression and IBDQ score were all independently associated with the MFI General Fatigue score. After adjusting for these variables there was no longer any significant effect of diagnosis or anxiety. The final model had an R2 value of 0.42, suggesting that 42% of the variability in General Fatigue scores could be attributable to gender, depression and IBD score.

For MFI Physical Fatigue score the multivariable analysis found that depression, IBDQ total score and employment were all significantly associated. After accounting for the effects of these variables, there was no longer a significant effect of diagnosis. As in the univariable analyses, those with higher depression scores and those not working full time had higher scores, whilst patients with higher IBDQ scores (better quality of life) had lower levels of physical fatigue. The final model had an R2 value of 0.42.	Comment by Christine Norton: Contradicts last sentence – was depression still significant or not?

For the MFI Reduced Activity score the final model suggested that depression, IBDQ score, employment and having children were all significantly associated with reduced activity. Anxiety was no longer significant after adjusting for the effects of these other factors. An R2 value of 0.41, suggested that 41% of variability in this outcome can be attributed to this combination of 4 factors.

For MFI Reduced Motivation the analyses suggested that gender, depression and IBDQ score were all independent predictors of reduced motivation. Age and anxiety were not found to be statistically significant after factoring in the other variables. The final model had an R2 value of 0.44.

For the MFI Mental Fatigue score anxiety, depression and IBDQ score were all significantly associated. There was also some evidence of an association with age (p = 0.07) and was retained in the final regression model. Patients with higher levels of depression and anxiety had higher Mental Fatigue scores, whilst older patients and those with higher IBDQ scores had lower Mental Fatigue scores. The final model had an R2 value of 0.40, indicating that 40% of the variation in Mental Fatigue scores can be attributed to anxiety, depression, quality of life and age.


DISCUSSION
The three fatigues scores tested performed similarly with no major difference in either scores nor in factors found to be significantly associated with fatigue. All three scales appear to perform well and have good test-retest stability in measuring fatigue and its impact in IBD. It is not possible from the data presented to judge which is the “best” scale to measure IBD fatigue. 

[bookmark: _GoBack]All three scales found significant associations between fatigue and quality of life (QoL) as measured by IBDQ. This is unsurprising as fatigue has been reported as burdensome and restricting by people with IBD.1, 2, 4 It is not possible to determine causal direction and it seems likely that there is a complex inter-relationship and inter-dependency between QoL and fatigue with each impact the other.5, 23, 29

Depression was likewise consistently associated with fatigue, as found previously in IBD9 and in other conditions.30-34 However, anxiety was not consistently associated with fatigue once other factors were controlled for.

Female gender predicts fatigue across several but not all scores. Other conditions have a similar relationship between female gender and fatigue.35, 36

Age, IBD diagnosis (CD vs. UC), being in employment and having children were not consistent predictors of fatigue. Contrary to common perceptions CD did not predict higher fatigue than UC, nor did older age. Being in employment may be precluded by severe fatigue.

The responsiveness to change of these tools is at present unknown and needs to be tested in future studies on IBD fatigue. However, at present it is not possible to suggest a “gold standard” against which any of these scales could be judged. 

On multivariable analysis depression and quality of life as measured by IBDQ were the most consistently strongly associated with fatigue across all scales. Age, gender and IBD diagnosis predicted fatigue scores on some but not all scales.  
Expert opinion suggests developing questionnaires in consultation with patients and for a specific diagnosis, as was done with the IBD-F (ref). However, the MFI and MAF, developed with different patient groups appear to yield very similar results and similar correlates and so are at this point likely to be equally useful in an IBD population. It seems likely that fatigue shares common characteristics and associations across a range of chronic diseases, particularly those with an inflammatory element (MFI was developed in CFS and the MAF in RA).

LIMITATIONS
The study participants, although primarily randomly selected from the Crohn’s and Colitis UK membership population, they were asked to self-select and volunteer to take part in the research. It is, therefore, possible that response bias was introduced as only participants with specific characteristics i.e. those with more proactive attitude may have volunteered to take part. 


CONCLUSION
We tested three different fatigue scales, and all three have showed to be valid to measure fatigue in IBD. The strength of the IBD-F scale is that, so far, it is the only instrument developed with IBD population and it reflects the needs and problems identified by patients themselves. The limitation of the scale lies in the fact that to date it has only been tested in one study. The scale needs to be further tested for validity, stability and response to change with large and more diverse population. The two other scales, MFI and MAF, are the scales developed in other chronic diagnoses, and have been developed for some time, therefore there validity and stability have been tested across different studies. However, both scales also need further testing for response to change with IBD population. 

Fatigue is highly prevalent and distressing symptom in patients with IBD. All three tested scales showed to be valid and reliable measures of IBD fatigue and can be used in both research and clinical practice to assess the level of fatigue. 
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