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Abstract
Background

The SCCAI was designed to facilitate assessment of disease activity in ulcerative colitis (UC). We aimed
to interrogate the metric properties of individual items of the SCCAI using item response theory (IRT)
analysis, to simplify and improve its performance.

Methods

The original 9-item SCCAI was collected through TrueColours, a real-time software platform which allows
remote entry and monitoring of patients with UC. Data were securely uploaded onto Dementias Platform
UK Data Portal, where they were analysed in Stata 16.1 SE. A 2-parameter (2-PL) logistic IRT model was
estimated to evaluate each item of the SCCAI for its informativeness (discrimination). A revised scale
was generated and re-assessed following systematic removal of items.

Results

SCCAI data for 516 UC patients (41 years, SD=15) treated in Oxford were examined. After initial item
deletion (Erythema nodosum, Pyoderma gangrenosum), a 7-item scale was estimated. Discrimination
values (information) ranged from 0.41 to 2.52 indicating selected item ine�ciency with three items <1.70
which is a suggested discriminatory value for optimal e�ciency. Systematic item deletions found that a
4-item scale (bowel frequency day; bowel frequency nocturnal; urgency to defaecation; rectal bleeding)
was more informative and discriminatory of trait severity (discrimination values of 1.50 to 2.78). The 4-
item scale possesses higher scalability and unidimensionality, suggesting that the responses to items are
either direct endorsement (patient selection by symptom) or non-endorsement of the trait (disease
activity).  

Conclusion

Reduction of the SCCAI from the original 9-item scale to a 4-item scale provides optimum trait
information that will minimise response burden. This new 4-item scale needs validation against other
measures of disease activity such as faecal calprotectin, endoscopy and histopathology. 

Background
The development of accurate measures for assessing disease activity in UC is crucial to the longitudinal
evaluation of patient response to treatment in a treat-to-target approach 1.There is growing interest in
using electronic patient reported outcomes (ePROs) in both routine clinical care and clinical trials as a
means to facilitate patient-centred care. In addition, ePROs have demonstrated enhanced patient
satisfaction, e�ciency of standardised assessments and completeness of data collection when
compared to paper-based patient-reported outcome measures 2,3. When implementing such data
collection systems, response burden must be considered. This is de�ned as the degree of effort required
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for patient to complete a set of questionnaires and matters because of correlations between response
burden and response rates, completion rates and data quality 4,5. Questionnaire length and frequency
increase response burden 6. Questionnaires need to be streamlined to reduce response burden without
compromising the precision of the data.

The Simple Clinical Colitis Activity Index (SCCAI, Table 1) was designed in 1998 to facilitate accurate
assessment of disease activity in UC without physical, laboratory, or endoscopic indices 7. The SCCAI
was designed before contemporary criteria for index development existed and remains to be fully
validated, but is widely used in clinical practice or clinical trials 8, with evidence of robust discriminative
and construct validity 9,10, both as a physician- and patient-administered questionnaire 11,12.
Nevertheless, shortcomings immediately became apparent:  whilst correlation coe�cients between each
item and the �nal SCCAI score ranged from 0.74 - 0.80, the correlation coe�cient for extraintestinal
manifestations (EIMs) of UC had a correlation coe�cient of 0.4. The reason for including EIMs in the
SCCAI was historical, since it had been thought that some were a feature of disease activity. The poor
correlation suggests a low likelihood of discriminative information, suggesting a dissociation between
the EIMs and the rest of the scale items.

Item Response Theory (IRT) is a statistical analysis technique used to assess and evaluate questionnaire-
based measurement tools by including only those items with high discrimination that add to the precision
of the tool and excluding those that have low discrimination. The technique has been widely
implemented in the educational �eld for test development and has more recently been applied to
developing, assessing and validating psychological scales, as well as patient-reported health outcomes
13. We aimed to use IRT to interrogate the metric properties of individual items of the SCCAI and inter-item
correlation, with the goal of identifying a reduced-item version with a reduced response burden that could
be used for longitudinal assessment of patients with UC.

Methods

TrueColours
TrueColours14 is a web-based, real-time software platformi which allows remote entry and monitoring of
patients with UC 15. Through email prompts, linked to questionnaires, patients are able to record
information relating to disease activity (SCCAI), quality of life, and outcomes such as steroid use and
hospitalisation15. TrueColours is offered to all patients with UC being treated at the John Radcliffe
Hospital in Oxford. All responses are held on a secure Oxford Health server. All patients were consented
(written consent) to the Gastrointestinal Illness in Oxford: prospective cohort for outcomes, treatment,
predictors and biobanking was approved by the NRES Committee Yorkshire and The Humber – She�eld.
REC Ref:16/YH/0247. Date and Version No:29/03/2019, Version 9, The University of Oxford is the
sponsor. All data analysed was de-identi�ed. 
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Statistical Methodology
Data were securely uploaded on the Dementias Platform UK (DP UK) Data Portal 16 where they were
analysed using Stata 16.1 SE 17.

Summary Statistics

Summary statistics are presented as mean (standard deviation) and median (IQR) for parametric and
non-parametric data, respectively. Categorical data are presented as number (percentage).

Item Response Theory

Theoretical basis

IRT encompasses a set of statistical modelling techniques that attempts to explain the relationship
between the so-called ‘latent trait’ (in this case, ulcerative colitis disease activity) and their measured
manifestations (in this case, each item of the SCCAI). Items should be scored in the same way (e.g., Likert
or binary). Consequently, items 1-5 of the SCCAI were recoded as a binary score (Table 2), using the
guidance of two experienced clinicians (AW, ST). This matched the scoring style of EIMs which were
subsequently separated to create a 9-item scale suitable for mathematical analysis. 

i)Developed by the University of Oxford in partnership with Oxford Health NHS Foundation Trust with
funding from the National Institute of Health Research.

IRT is also known as latent trait theory, where the model is dependent on a person’s latent trait (disease
activity) and the probability that they will endorse speci�c items measuring that trait. There is an
underlying assumption that every time a person responds to an item (endorsement or non-endorsement),
they are providing information about their latent trait. There are two parameters of interest in IRT, di�culty
(person or item level of latent trait) and discrimination (item trait information level). Di�culty is plotted on
a standardised continuous scale, so that a positive di�culty means a person possesses the trait (that of
disease activity in this case). Items are also placed on the same scale and a positive item di�culty is
de�ned as the ability or strength of measuring the trait. Conversely, a negative di�culty for a person
means the lack of trait possession, or for an item, it means lack of ability to measure the trait in that item.
An example would be urgency: this is more likely to measure disease activity than physical strength and
likewise will possess more information about disease activity, hence should have a positive di�culty
value. The Item Information Function (IIF) curves display the amount of Information each item provides
and its ability to measure that trait (di�culty). 

Discrimination is plotted on Item Characteristic Curves (ICC), which are graphical representations of the
relationship between the latent trait and item endorsement that are unique to IRT. A guideline
discrimination (information) score >1.7 is generally considered informative, but is scale-dependent,
however this was used an approximate item elimination guide in this analysis 18. By convention, scales
expressing a range of latent trait values are more informative than items clustering around a single value.
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Discriminatory values are computed for item assessment (0.01 to 0.34 = very low; 0.35 to 0.64 = low;.0.65
to 1.34 = moderate; 1.35 to 1.69 = high; >1.70 = very high). Additional information about IRT may be
found in the supplementary materials (S1).

Item Response Theory analysis

Measures of between-item relationships (scalability) and unidimensionality (single major trait) were
estimated (see supplementary materials) prior to applying a 2-PL logistic IRT model across all 9 items.
Since items 8 and 9 (erythema nodosum and pyoderma gangrenosum) did not vary in the estimation
sample (i.e. item 8 endorsed 2/516 and item 9 endorsed 0/516 patients), they were subsequently
eliminated from further analyses. The model was then estimated across the remaining 7 items.  

Secondary analysis: Scale revision
To evaluate a more e�cient scale with improved item-information, low discriminatory items were
removed from the scale. Items were removed by order of discrimination value, with the lowest
discrimating item < 1.7 removed before the 2-PL model was re-estimated with the remaining items; the
process was then repeated twice to remove poorly discriminating and ine�cient scaling items. A 4-item
scale suggested improved scaling and unidimensionality (see supplementary), and optimal
informativeness and e�ciency.

Reliability

We used Cronbach’s alpha (α) as a guide to measure whole scale reliability. Reliability is a measure
suggesting the scale items are reliable at measuring an underlying construct or trait. Scales are
considered reliable the higher the α score (i.e., 0.7 - 0.9 = good; 0.6 to 0.7 = acceptable; 0.5 to 0.6 = poor; <
0.5 = unaccetable) 19.  

Results

Participants
Data from the baseline SCCAI questionnaire from 516 consecutive patients with UC were downloaded
from the TrueColours platform. The population had a mean age of 42 years (SD = 15) and 281 (54%)
were female. 24 (5%) were current smokers, 174 (34%) were ex-smokers and 318 (62%) had never
smoked. Disease distribution was extensive in 155 (30%), 121 (23%) had left-sided disease, and 105
(20%) had proctitis.135 (26%) had an unknown distribution of disease. 35% of patients reported taking
oral prednisolone in the last 12 months. The median duration of disease from diagnosis was 11 years
(IQR 2.5-14.6 years).

Analysis
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Item scalability

The scales were assessed for unidimensionality (all items measure a single major trait construct) and
item independence (items independently measure a single trait but are correlated to a limited extent).
Further theoretical information is available in supplementary materials (S2). For the 7-item scale most
items were signi�cantly correlated (p < 0.01),  with no items r > 0.50, suggesting that with the exceptions
of items 6 and 7, each item measures a different trait symptom, suggesting basic item independence 20,
yet maintaining measurement of a single underlying construct (see Table S1). A factor analysis
suggested a single major factor (trait) was correlated with items 1-4 but not 5-7, suggesting selective
unidimensionality. Further details on the scalability and unidimensionality measures for the 7-item scale
are presented in supplementary materials. (S3). 

2-PL IRT

Item parameter results of the 2-PL IRT 7-item scale are presented in Table 3. Figure 1 shows the ICC for
each item.  For example, for Item 1 (Daytime Frequency), there is a 50% chance that someone with a
latent trait of 0.65 (broadly indicative of mild colitis symptoms) would endorse this item, so it is
considered an item characteristic of colitis symptoms, albeit low. 

The IIF curves of each item are presented in Figure 2. It is clear that items 6 (arthritis) and 7 (uveitis)
possess very low information values (Table 3). Other items provide moderate to high levels of item
information with discrimination values ranging from 1.55 to 2.52   

7-item Scale Reliability

Overall scale reliability for the 7-item scale was acceptable (Cronbach α = 0.63).

Secondary analysis: Scale Revision
Following the systematic removal of items through 2-PL IRT model, a 4-item scale was found to be more
e�cient, informative and with improved scalability and unidimensionality than the 7-item scale. All items
in the 4-item scale were correlated (p < .01) with no items r > 0.5 suggesting basic item independence. A
factor analysis suggested a single major factor was correlated with all items suggesting
unidimensionality in the 4-item scale. Further details on unidimensionality and scalability measures for
the 4-item scale are presented in supplementary materials (S4). The item parameters for the 4-item scale
are presented in Table 3. The corresponding ICC and IIF graphs are presented in Figures 3 and 4. 

Reliability

Overall scale reliability for the 4-item scale is still low but higher than the 7-item scale (Cronbach = 0.65).

Discussion
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This is the �rst study systematically to interrogate a commonly used clinical index for ulcerative colitis,
using robust psychometric and statistical methodologies. The current 9-item SCCAI was found to have
limited range, unscalable items and poor reliability, which is ine�cient and likely to lead to redundancy
between questionnaire items. When scale reductions were applied through a series of systematic
revisions, it was found that a 4-item scale that included daytime frequency, nocturnal frequency, urgency
and rectal bleeding provided the optimum trait information and scalability. Both the 7- and 4-item
versions of the scale possessed weak reliability, but the 4-item scale was marginally more reliable.
These �ndings imply that a reduced-item SCCAI would reduce response burden, whilst retaining maximal
clinical information. Given that these questions are asked on a daily basis by the TrueColours platform,
this reduction may enhance completion rates and sustain adherence to the programme. However, further
work requires validation of the scale in another population to test current and additional items to assess
clinical validation.

IRT has been successfully used to assess the e�ciency of clinical measurement tools and subsequent
item reduction, in a range of clinical contexts. It has been used to propose reductions in the burden of
psychiatric evaluation tools, including the 19-item feelings scale for depression 21, the 16-item Anxiety
Sensitivity Index 22 and 65-item Social Responsiveness Scale in autism spectrum disorder 23. This
methodology is increasingly adopted to modify indices measuring patient reported outcomes in chronic
diseases, including the 11-item Roland-Morris disability scale for chronic pain 24, 14-item Valued Life
Activities scale rheumatoid arthritis patients 25 and 31-item Qualeffo-31 for quality of life in
osteoporosis 26. All these studies have shown high correlation between the shortened index and the
original, with regard to sensitivity, speci�city and precision, despite the reduced number of items. One
shortened scale demonstrated superior psychometric properties compared to the original 23. 

A key strength of this study is the use of ePROs from the TrueColours’ database. This allowed a diverse,
real-world sample of patients with differing levels of disease activity to be collected. This enabled IRT
analysis to scrutinize the merit of each item in differentiating patients with inactive vs. severely active
disease. Furthermore, rigorous quantitative analysis of the SCCAI of this large cohort permitted a
sophisticated evaluation of an existing index constructed prior to the contemporary criteria for index
development 27,28.

Limitations to this study include that test-retest reliability was not measured, because each patients’ �rst
response on the programme was the only one considered. Additionally, the binarisation of item responses
has not been validated, even if it has clinical credibility. Furthermore, weak reliability was maintained at
individual measures of the latent trait (disease activity) and overall using a 4-item scale, suggesting that
the scale could bene�t from the testing of revised items during validation. External validity of the reduced
scale has yet to be tested, which is best achieved by comparing symptom responses measured by the
modi�ed SCCAI with more objective measures of disease activity, such as fecal calprotectin, endoscopic
and histological disease activity.
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Item response theory is a valid and robust psychometric methodology, which may be used to analyse
patient-reported outcome questionnaires. We have shown that reduction of the SCCAI from the original 9-
item to a 4-item scale provides optimum trait information. Changing the index would minimise the patient
response burden in an era where ePROs are a pivotal component of improving outcomes. 

Future aims would be to validate the 4-item scale against more objective markers of disease activity such
as fecal calprotectin, endoscopy and histopathology.

Conclusion
Our study demonstrated that the SCCAI could be reduced from the current 9-item scale to a 4-item scale –
daytime frequency, nocturnal frequency, urgency and bleeding. Once validated, this reduced item, more
e�cient SCCAI would reduce response burden while retaining maximal clinical information. This is most
important for programmes collecting longitudinal data as multiple response are required over extended
time periods.

Abbreviations
EIMs: extraintestinal manifestations

ePROs: electronic patient reported outcomes

ICC: Item Characteristic Curve

IIF: Item Information Function

IQR: inter quartile range

IRT: Item Response Theory

SCCAI: Simple Clinical Colitis Activity index

UC: ulcerative colitis

Declarations
Ethics approval and consent to participate: All patients were consented (written consent) to the
Gastrointestinal Illness in Oxford: prospective cohort for outcomes, treatment, predictors and biobanking
was approved by the NRES Committee Yorkshire and The Humber – She�eld. REC Ref:16/YH/0247. Date
and Version No:29/03/2019, Version 9. The University of Oxford is the sponsor. All data analysed was de-
identi�ed. 

Consent for publication: Not applicable



Page 10/17

Availability of data and material: The datasets used and/or analysed during the current study are
available from the corresponding author on reasonable request. 

Competing interests: None of the authors have a con�ict of interest related to this article. 

Funding: The Norman Collisson Foundation contributed funds to the development of the TrueColours
programme. AK’s time for analysis was funded by the MRC Path�nder Grant (MC_PC_17215). 

Authors contributions

AW: data acquisition, data analysis, contributed to the manuscript, approving �nal submission

RC: data acquisition, contributed to the manuscript, approving �nal submission

DW: data acquisition, contributed to the manuscript, approving �nal submission

RK: data acquisition, contributed to the manuscript, approving �nal submission

LM: data acquisition, contributed to the manuscript, approving �nal submission

JW: data acquisition, contributed to the manuscript, approving �nal submission

AK: data analysis, contributed to the manuscript, approving �nal submission

MS: contributed to the manuscript, approving �nal submission

ST: data acquisition, data analysis, contributed to the manuscript, approving �nal submission

SB: data analysis, contributed to the manuscript, approving �nal submission

Acknowledgements: This work was undertaken using resources in the Dementias Platform UK (DPUK)
Data Portal. The Medical Research Council supports DPUK through grant MR/L023784/2 and we
acknowledge John Gallacher for his input. We acknowledge the founders of the TrueColours programme,
John Geddes, Guy Goodwin and Christopher Hinds. We acknowledge the support from the AHSN and in
particular Marianna Lepetyukh. We acknowledge the contribution of the IBD cohort study and the BRC
Gastrointestinal biobank, which is supported by the NIHR Oxford Biomedical Research Centre
[11/YH/0020,16/YH/0247]. We acknowledge support of the BRC [AW, ST]. We acknowledge the support
of the Oxford IBD Cohort Investigators: Carolina Arancibia, Adam Bailey, Ellie Barnes, Beth Bird-
Lieberman, Oliver Brain, Barbara Braden, Jane Collier, James East, Alessandra Geremia, Lucy Howarth,
Simon Leedham, Rebecca Palmer, Astor Rodrigues, Alison Simmons, Peter Sullivan and Holm Uhlig. 

References
1. de Jong MJ, Huibregtse R, Masclee AAM, Jonkers DMAE, Pierik MJ. Patient-reported outcome

measures for use in clinical trials and clinical practice in in�ammatory bowel diseases: A systematic



Page 11/17

review. Clinical Gastroenterology and Hepatology 2018;16:648-63.e3.

2. Bliven BD, Kaufman SE, Spertus JA. Electronic collection of health-related quality of life data:
Validity, time bene�ts, and patient preference. Qual Life Res 2001;10:15-22.

3. Kongsved SM, Basnov M, Holm-Christensen K, Hjollund NH. Response rate and completeness of
questionnaires: A randomized study of internet versus paper-and-pencil versions. J Med Internet Res
2007;9:e25.

4. Snyder CF, Watson ME, Jackson JD, et al. Patient-reported outcome instrument selection: Designing
a measurement strategy. Value Health 2007;10 Suppl 2:S76-85.

5. Diehr P, Chen L, Patrick D, Feng Z, Yasui Y. Reliability, effect size, and responsiveness of health status
measures in the design of randomized and cluster-randomized trials. Contemp Clin Trials
2005;26:45-58.

�. Rolstad S, Adler J, Ryden A. Response burden and questionnaire length: Is shorter better? A review
and meta-analysis. Value Health 2011;14:1101-8.

7. Walmsley RS, Ayres RC, Pounder RE, Allan RN. A simple clinical colitis activity index. Gut 1998;43:29-
32.

�. Travis S, Yap LM, Hawkey C, et al. Rdp58 is a novel and potentially effective oral therapy for
ulcerative colitis. In�amm Bowel Dis 2005;11:713-9.

9. Higgins PD, Schwartz M, Mapili J, et al. Patient de�ned dichotomous end points for remission and
clinical improvement in ulcerative colitis. Gut 2005;54:782-8.

10. Turner D, Seow CH, Greenberg GR, et al. A systematic prospective comparison of noninvasive disease
activity indices in ulcerative colitis. Clin Gastroenterol Hepatol 2009;7:1081-8.

11. Jowett SL, Seal CJ, Barton JR, Welfare MR. 1. Use of the simple clinical colitis activity index (sccai)
to de�ne relapse of ulcerative colitis (uc). Gut 2001;48:A1-A5.

12. Bewtra M, Brensinger CM, Tomov VT, et al. An optimized patient-reported ulcerative colitis disease
activity measure derived from the mayo score and the simple clinical colitis activity index. In�amm
Bowel Dis 2014;20:1070-8.

13. Bauermeister S, Gallacher J. A psychometric evaluation of the 12-item epq-r neuroticism scale in
384,183 uk biobank participants using item response theory (irt). BioRxiv 2019:741249.

14. Goodday SM, Atkinson L, Goodwin G, et al. The true colours remote symptom monitoring system: A
decade of evolution. J Med Internet Res 2020;22:e15188.

15. Walsh A. Truecolours: Real time data collection in patients with ulcerative colitis; 2017.

1�. Bauermeister S, Orton C, Thompson S, et al. The dementias platform uk (dpuk) data portal. bioRxiv
2020:582155.

17. Statacorp l. Stata se 16.1 edn.: StataCorp LLC, 2019.

1�. Baker F. The basics of item response theory. University of Maryland, College Park, MD: ERIC
Clearinghouse on Assessment and Evaluation; 2001.



Page 12/17

19. Thorndike RM. Book review : Psychometric theory (3rd ed.) by jum nunnally and ira bernstein new
york: Mcgraw-hill, 1994, xxiv + 752 pp. Applied Psychological Measurement 1995;19:303-5.

20. Acock AC. A gentle introduction to stata. Texax, USA: A Stata Press Publication; 2016.

21. Edelen MO, Reeve BB. Applying item response theory (irt) modeling to questionnaire development,
evaluation, and re�nement. Qual Life Res 2007;16 Suppl 1:5-18.

22. Zvolensky MJ, Strong D, Bernstein A, Vujanovic AA, Marshall EC. Evaluation of anxiety sensitivity
among daily adult smokers using item response theory analysis. J Anxiety Disord 2009;23:230-9.

23. Sturm A, Kuhfeld M, Kasari C, McCracken JT. Development and validation of an item response
theory-based social responsiveness scale short form. J Child Psychol Psychiatry 2017;58:1053-61.

24. Stroud MW, McKnight PE, Jensen MP. Assessment of self-reported physical activity in patients with
chronic pain: Development of an abbreviated roland-morris disability scale. J Pain 2004;5:257-63.

25. Katz PP, Radvanski DC, Allen D, et al. Development and validation of a short form of the valued life
activities disability questionnaire for rheumatoid arthritis. Arthritis Care Res (Hoboken) 2011;63:1664-
71.

2�. Van Schoor N, Knol D, Glas CA, et al. Development of the qualeffo–31, an osteoporosis-speci�c
quality-of-life questionnaire. Osteoporos Int 2006;17:543-51.

27. Collins GS, Reitsma JB, Altman DG, Moons KG. Transparent reporting of a multivariable prediction
model for individual prognosis or diagnosis (tripod): The tripod statement. Br J Surg 2015;102:148-
58.

2�. Walsh AJ, Ghosh A, Brain AO, et al. Comparing disease activity indices in ulcerative colitis. J Crohns
Colitis 2014;8:318-25.

29. Sijtsma K, Molenaar IW. Introduction to nonparametric item response theory: Sage; 2002.

30. Stochl J, Jones PB, Croudace TJ. Mokken scale analysis of mental health and well-being
questionnaire item responses: A non-parametric irt method in empirical research for applied health
researchers. BMC Medical Research Methodology 2012;12:74.

31. Yen WM. Scaling performance assessments: Strategies for managing local item dependence.
Journal of Educational Measurement 1993;30:187-213.

Tables



Page 13/17

Table 1: Original simple clinical colitis activity index

  Item Scale Score

  Daytime frequency 0-3

4-6

7-9

>9

0

1

2

3

 

  Nocturnal frequency 0

1-3

4-6

0

1

2

 

  Urgency of defaecation None

Hurry

Immediately (toilet nearby)

Incontinence

0

1

2

3

 

  Blood in stool None

Trace

Occasionally frank (<50% of

stool)

Usually frank (>50% of stool)

0

1

2

3

 

  General well-being Very well

Slightly below par

Poor

Very poor

Terrible

0

1

2

3

4

 

  Extraintestinal manifestations (score 1 if

present, 0 if not)

 

Arthritis                                    

            

1

1

1
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Uveitis                                      

            

Erythema nodosum                  

         

Pyoderma gangenosum            

         

1

*SCCAI ranges from 0 (best) to 19 (worst) 7
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Table 2: Binary recoding schema of the SCCAI for IRT analysis

Items SCCAI Score* Binary

score

Item 1 

Daytime frequency

 

0

 

0

1-3 1

Item 2 

Nocturnal frequency

 

0

 

0

1-2 1

Item 3 

Urgency

 

0-1

 

0

2-3 1

Item 4 

Blood in stool

 

0

 

0

1-3 1

 

Item 5 

General well-being

 

0-1

 

0

2-4 1

 

Item 6 

Extra-intestinal

manifestations

 

Arthritis (new Item 6)

 

Yes/No

 

1/0

Uveitis (new Item 7) Yes/No 1/0

Erythema nodosum (new Item 8) Yes/No 1/0

Pyoderma gangrenosum (new Item

9)

Yes/No 1/0

*The SCCAI Score for each item is derived from Table 1SCCAI = Simple Clinical Colitis

Activity Index
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: Item parameters for the 7-item and reduced 4-item 2-PL IRT models

tem 7-item   4-item

B* SE± Z" #P 95% CI   B* SE± Z" #P 95% CI

time freq                      

rimination

culty

2.52

0.65

0.47

0.08

5.37

8.24

0.000

0.000

1.60 – 3.44

0.49 – 0.80

  2.78

0.64

0.47

0.08

5.89

8.43

0.00

0.00

1.85 – 3.70

0.49 – 0.79

turnal freq                      

rimination

culty

2.07

1.17

0.35

0.12

5.96

10.05

0.00

0.00

1.39 – 2.75

0.94 – 1.40

  2.16

1.17

0.37

0.10

5.83

11.38

0.00

0.00

1.43 – 2.88

0.97 – 1.38

ency                      

rimination

culty

1.78

1.55

0.31

0.12

5.69

9.33

0.00

0.00

1.17 – 2.39

1.23 – 1.88

  1.52

1.70

0.29

0.21

5.32

8.15

0.00

0.00

0.96 – 2.08

1.29 – 2.10

ding                      

rimination

culty

1.55

0.63

0.23

0.10

6.69

6.52

0.00

0.00

1.09 – 2.00

0.44 – 0.82

  1.50

0.65

0.23

0.10

6.51

6.57

0.00

0.00

1.05 – 1.95

0.46 – 0.85

-being                      

rimination

culty

1.73

1.57

0.31

0.17

5.64

9.11

0.00

0.00

1.13 – 2.33

1.23 – 1.91

           

ritis                      

rimination

culty

0.41

4.21

0.16

1.58

2.53

2.65

0.01

0.01

0.09 – 0.73

1.10 – 7.32

           

itis                      

rimination

culty

0.61

4.85

0.25

1.80

2.45

2.69

0.01

0.01

0.12 – 1.09

1.32 – 8.39

           

*B = standard beta coefficient, ±SE = standard error of estimation, "Z = z-score, #P = p>x

(exact p-value)
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Figures

Figure 1

Item Characteristic Curves for the 7-item SCCAI Scale

Figure 2

Item Information Curves for the 7-item SCCAI Scale

Figure 3

Item Information Curves for the revised 4-item SCCAI scale

Figure 4

Item Information Curves for the revised 4-item SCCAI scale
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