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SUMMARY

Background
Ulcerative colitis disease activity indices have not been formally valid-
ated.

Aim
To analise quantitatively the psychometric and performance validity of
two non-endoscopic indices for ulcerative colitis, the Simple Clinical
Colitis Activity Index and the Seo Index.

Methods
In 66 patients with ulcerative colitis, the measurement of disease activ-
ity was repeated with the two non-endoscopic indices, St Mark’s Index,
and the Inflammatory Bowel Disease Questionnaire. Psychometric valid-
ity was evaluated by measuring the content, construct, criterion-conver-
gent and criterion-predictive validity on a 0–1 scale. Performance
validity was evaluated by measuring the reproducibility and responsive-
ness on a 0–1 scale.

Results
The Simple Clinical Colitis Activity Index had good to excellent psycho-
metric and performance validity, while the Seo Index had moderate to
excellent psychometric validity and moderate to good performance
validity. The Simple Clinical Colitis Activity Index had weaknesses in
content validity and in responsiveness. The Seo Index had weaknesses
in content validity, construct validity and responsiveness.

Conclusions
These two non-endoscopic indices for ulcerative colitis have good psy-
chometric and performance validity, and are now the most rigorously
validated disease activity indices for ulcerative colitis. The Simple Clin-

ical Colitis Activity Index appears to have better overall validity. Quan-
titative evaluation identifies weaknesses in disease activity indices, and
can lead to better disease activity indices for ulcerative colitis.
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INTRODUCTION AND BACKGROUND

The measurement of disease activity in ulcerative coli-

tis is critical in determining whether new therapies are

effective, but there is no gold standard for measuring

disease activity in ulcerative colitis. Many empirically

derived indices have been developed, usually including

measures of bowel movement frequency, stool blood

and clinical assessment.1–4 Some indices have added

biomarkers in the blood (haemoglobin, albumin or

erythrocyte sedimentation rate) 5, 6 or endoscopic

assessment.7, 8 None of these indices has been rigor-

ously validated. The validity of a measurement can be

measured in several ways, and these approaches can

be divided into two categories: psychometric validity

and performance validity. Psychometric validity is

important to demonstrate that the instrument measures

the correct symptom domains or disease state, but

once that bar has been reached, it is not particularly

valuable for quantitatively comparing two different

instruments that are both psychometrically valid. Per-

formance validity measures the ability of the instru-

ment to accurately and reproducibly measure a disease

state, and to differentiate between different levels of

severity. Performance validity allows the quantitative

evaluation and comparison of different instruments,

evaluating how well they meet the measurement

requirements of a clinical trial.

There are very limited data on the four components

of psychometric validity (content validity, construct

validity, criterion-convergent validity and criterion-

predictive validity) in the existing disease activity

indices in ulcerative colitis. Content validity is deter-

mined by the presence of all the important compo-

nents (also known as domains or factors) in the

measurement of the disease state. Construct validity is

determined by the correlation with another validated

index based on the same disease construct. Criterion-

convergent validity is determined by the correlation

with commonly used indices in the same field. Criter-

ion-predictive validity is determined by the ability of

the index to predict clinically important outcomes. No

studies have been conducted on the performance

validity (reproducibility in stable disease activity and

responsiveness when disease activity changes) of the

existing disease activity indices in ulcerative colitis.

This leaves regulatory agencies in the difficult posi-

tion of making decisions about the benefits and risks of

highly potent, and potentially dangerous, biological

therapies for ulcerative colitis without proven measures

of efficacy.9 Regulatory agencies have been forced to

use empiric definitions from a non-validated endoscopic

index of remission and response in making their deci-

sions about new therapies.7 While psychometric validity

is important to show that a scale truly measures the dis-

ease activity, performance validity is equally important

in selecting an instrument to evaluate clinical trial

results. The stability of a disease activity index in

patients who have no change in the severity of their dis-

ease is essential in limiting the placebo response rate,

and the responsiveness of the instrument is critical in

being able to detect meaningful clinical improvement.

This also leaves clinicians without well-established

useful measures of disease activity with which to

judge the outcomes of clinical trials, and to compare

the efficacy of different therapies for ulcerative colitis.

Without these tools, many investigators modify exist-

ing indices or invent new ones that suit the therapy in

question. The choice of an instrument to show a new

therapy in the best light can introduce bias, and can

make it very difficult for clinicians to make informed

choices about how best to treat their patients with

ulcerative colitis.

Recent data published by our group showed that

two non-endoscopic indices, the Simple Clinical Colitis

Activity Index (SCCAI)3 and the Seo Index5 (named

after its originator, Mitsuru Seo) (Table 1), were able

to predict clinically meaningful endpoints in patients

with ulcerative colitis. However, these non-endoscopic

and less costly indices are unlikely to be widely used

unless there is evidence that they have both psycho-

metric and performance validity. We hypothesized that

these may be valid instruments for the measurement

of ulcerative colitis. Repeat measurements of disease

activity were obtained in patients who participated in

our previous study to determine the psychometric and

performance validity of these two indices in ulcerative

colitis. This quantitative approach can be applied to

any index of disease activity in ulcerative colitis, and

can be used to compare the psychometric and per-

formance validity of different indices.

MATERIALS AND METHODS

Subject population and study design

This was a longitudinal cohort study of patients with

ulcerative colitis, with repeat measurements of their

disease activity, as in a clinical trial. The patient

population and procedures have been described
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previously.10, 11 Briefly, 74 consecutive patients who

were undergoing endoscopy and had ulcerative colitis

were identified. Seventy consented to participate, and

four were excluded for either concomitant severe ill-

nesses or protocol violations in data collection. Meas-

urement of St Mark’s Index,2 the Ulcerative Colitis

Disease Activity Index,8 the Inflammatory Bowel Dis-

ease Questionnaire (IBDQ),12 the SCCAI3 and the Seo

Index5 were performed on the day of endoscopy in

these 66 patients. Fifty-six of these subjects were able

to return 3–12 months later for repeat measurement of

the SCCAI and Seo Indices. In addition to the indices,

patients were asked if they were in remission at each

visit. Remission was defined as the patient’s answer to

the question: ‘Has your ulcerative colitis been in

remission (not active) over the past week?’. At the

return visit, subjects were also asked if their ulcerative

colitis was better or worse on a seven-point scale

(1 ¼ much better; 2 ¼ somewhat better, 3 ¼ a little

better, 4 ¼ about the same, 5 ¼ a little worse, 6 ¼
somewhat worse, 7 ¼ much worse [Figure 1]). Signifi-

cant clinical improvement was defined as a score of

1–2 on this scale. Stable disease was defined as a score

of 3–5 on this scale.

Statistical analysis

The psychometric validity was determined by analy-

sing the four components of psychometric validity in

a quantitative manner on a 0 (invalid) to 1 (perfectly

valid) scale. Content validity was evaluated by the

fraction of the identified domains in ulcerative colitis

disease activity (from our previously published factor

analysis)11 that were included in each index. For con-

struct validity, we determined the Spearman correla-

tion of the non-endoscopic indices with the bowel

symptom subscore of the validated IBDQ.13, 14 As

higher scores in the IBDQ correlate with less disease

activity, we multiplied the correlation by )1 to obtain

a positive number between 0 and 1. For criterion-con-

vergent validity, we determined the Spearman correla-

tion of the SCCAI and Seo Index with the original

index for ulcerative colitis, St Mark’s Index, adminis-

tered at the same session. For criterion-predictive

validity, we measured the area under the receiver-

operating characteristic (ROC) curve (the AUROC) for

the non-endoscopic indices to predict patient-defined

remission, which has a 0 to 1 scale.

Performance validity was determined by measuring

reproducibility and responsiveness in quantitatively on

a 0 (invalid) )1 (perfectly valid) scale. For reproduci-

bility, we used previously determined bounds of signi-

ficant change in each index (�2.5 points for the

SCCAI, �15 points for the Seo Index) to identify

bounds for significant change. We then determined

what fraction of the subjects who reported no signifi-

cant change (Likert improvement scale of 3–5) had a

change in their disease activity scores that indicated

no change in their disease activity. For responsiveness,

we calculated the Spearman correlation between the

Table 1. Structure and previous validation of non-endoscopic indices for ulcerative colitis

Index Simple Clinical Colitis Activity Index3 Seo Index5

Components Six questions:
Day stool frequency
Night stool frequency
Urgency
Stool blood
General well-being
Extraintestinal

Two questions:
Stool Frequency
Stool blood

Three laboratory tests:
Erythrocyte Sedimentation Rate
Haemoglobin
Albumin

Psychometric validity
Content None None
Construct None None

Criterion convergent Correlated with St Mark’s
Index and Seo Index

Correlated with both Truelove and Witt’s
classification and endoscopic findings22, 23

Criterion predictive Predicted patient clinical relapse16 Predicted need for colectomy24

Performance validity
Reproducibility None None
Responsiveness None None
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change in disease activity and the patients’ score on

our Likert improvement scale.

The validity scores are all reported on a 0 to 1 scale.

An index that is completely invalid would have a

validity score of 0, and a perfectly valid index should

have a validity score of 1. For the purposes of inter-

pretation, we defined a priori that a validity score of

0–0.19 indicated ‘poor’ validity, 0.2–0.39 ‘fair’ validity,

0.4–0.59 ‘moderate’ validity, 0.6–0.79 ‘good’ validity,

and 0.8–1.0 ‘excellent’ validity. All statistical calcula-

tions were performed with Stata 9.0 (College Station,

TX, USA). The study protocol was approved by the

University of Michigan IRB-MED Institutional Review

Board (NIH Assurance no. M-1184 on 13 November

2002, IRB no. 2002-0801).

RESULTS

The SCCAI and the Seo Index have incomplete
content validity

Our previous factor analysis of four ulcerative colitis

disease activity indices identified five domains in the

measurement of ulcerative colitis.11 These include

stool frequency, stool blood, abdominal symptoms,

laboratory biomarkers and temperature (Table 1). We

determined the content validity of the SCCAI and the

Seo Index by assessing what fraction of these five

domains was included in each index. Table 2 shows

that both non-endoscopic indices contain the two most

critical domains (stool frequency and stool blood), but

that each lacks two domains. This produces a good

content validity score of 0.6 on a 0–1 scale for both

indices.

The SCCAI, but not the Seo Index, has good
construct validity

The construct validity was calculated on a 0–1 scale

by comparing the two non-endoscopic indices with

the bowel symptom subscore of the validated IBDQ.

This quality-of-life measure has been validated in a

variety of settings,15 and the bowel symptom subscore

is based on the same disease construct as the disease

activity measures for ulcerative colitis. As these distri-

butions are skewed, the Spearman (nonparametric)

1
Much
better

2
Somewhat

better

3
A little
better

4
About the

same

5
A little
worse

6
Somewhat

worse

7
Much
worse

Figure 1. Likert Improvement Scale: Subjects at their return visit were asked to rate their ulcerative colitis symptoms in
relation to their previous visit on a seven-point Likert improvement scale. For the purposes of data analysis, scores of 1 or
2 (white region) corresponding to much improved or somewhat improved were considered clinically significant improve-
ment. Scores of 3, 4 or 5 (light grey region) were considered ‘no significant change’ in symptoms.

Table 2. Content validity of
non-endoscopic indices is
incomplete

Inherent factor % of Variance
Present in
SCCAI?

Present in
Seo Index?

Stool frequency 62 Yes, 0.2 Yes, 0.2
Stool blood 10 Yes, 0.2 Yes, 0.2
Abdominal symptoms 8 Yes, 0.2 No
Laboratory tests 5 No Yes, 0.2
Temperature Unique factor No No
Total content validity
(fraction of factors)

– 0.6 0.6

Our previous factor analysis identified four major factors and one unique item (tem-
perature) in the measurement of disease activity in ulcerative colitis by standard indices
(St Mark’s Index, Ulcerative Colitis Disease Activity Index, SCCAI and Seo Index). For
each of the five inherent factors, we designated in each cell whether this factor is inclu-
ded in each index, and added 0.2 (fraction of the whole) to the content validity score.
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correlation of each index with the bowel symptom

subscore of the IBDQ was measured. In each case, the

correlation was negative, as the IBDQ score rises with

higher quality of life, and the disease activity scores

become lower as disease activity improves. These cor-

relations are illustrated in Figure 2. Spearman’s rho

for the SCCAI was )0.799 (95% CI: )0.690 to )0.872),

and for the Seo Index, )0.555 (95% CI: )0.361 to

)0.702). In order to convert these to a 0–1 scale, both

correlations were multiplied by )1 to produce con-

struct validity scores of 0.799 (good) and 0.555 (fair),

respectively.

Both the SCCAI and Seo Index have good
criterion-convergent validity

In order to measure the criterion-convergent validity,

we compared the non-endoscopic indices with the

most established endoscopic index, St Mark’s Index.

The Spearman correlation of the non-endoscopic indi-

ces was calculated, and was found to be 0.866 (95%

CI: 0.789 to 0.916) (excellent) for the SCCAI, and

0.705 (95% CI: 0.558 to 0.809) (good) for the Seo

Index. These correlations are illustrated in Figure 3.

Each correlation is used directly as a value on a 0–1

scale for the criterion-convergent validity score.
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Figure 2. Construct validity: Scatter plots of the non-
endoscopic indices vs. the IBDQ bowel subscore at the
first visit. (a) The scatter plot of the SCCAI vs. the IBDQ
bowel subscore is shown, with a Spearman correlation of
)0.799. (b) The scatter plot of the Seo Index vs. the IBDQ
bowel subscore is shown, with a Spearman correlation of
)0.555. For the calculation of validity scores, both corre-
lations were multiplied by )1 to obtain a positive value
between 0 and 1.
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Figure 3. Criterion-convergent validity: scatter plots of
the St Mark’s Index vs. the non-endoscopic indices at the
first visit. (a) The scatter plot of the St Mark’s Index vs.
the SCCAI is shown, with a Spearman correlation of
0.866. (b) The scatter plot of the St Mark’s Index vs. the
Seo Index is shown, with a Spearman correlation of
0.705.
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Both the SCCAI and Seo Index have good
criterion-predictive validity

The most important endpoints in clinical trials are the

prediction of clinically significant improvement and of

clinical remission. From a pragmatic point of view,

patients are the ultimate arbiters of whether a treat-

ment is effective, as they will choose to use or discon-

tinue a therapy based on whether they have achieved

remission. Therefore we used the patient’s own assess-

ment of their status as the gold standard for clinical

outcomes. We have previously assessed the sensitivity

and specificity of these indices for patients with ulcer-

ative colitis, using the gold standard of patient-deter-

mined remission. Both indices have been shown to be

able to predict remission. In order to produce a single

score on a 0–1 scale, the AUROC curve for clinical

remission was calculated for both the SCCAI (0.911,

excellent) and the Seo Index (0.920, excellent). These

were used directly as the criterion-predictive validity

scores.

Both the SCCAI and Seo Index have good
reproducibility

In order to assess reproducibility, patients self-assessed

the change in their disease status since their previous

visit. For patients who had no significant change in

their disease severity (a score of 3–5 on the Likert

Improvement Scale), we determined whether the non-

endoscopic indices would be able to identify these

patients with stable disease. In our previous study,10

we were able to define cutoffs that identify significant

improvement in disease activity in each index (change

of >2.5 points in the SCCAI, change of >15 points in

the Seo Index). In Figure 4 we illustrate with a box

plot the distribution of the change in patient scores in

the SCCAI and the Seo Index, and calculate what frac-

tion of patients with stable disease have changes in

their non-endoscopic indices that lie within this range

of non-significant change. A fraction of 0.824 (excel-

lent) of the patients with stable disease were correctly

identified by the SCCAI cutoffs, and 0.794 (good) of

the patients with stable disease were correctly identi-

fied by the Seo Index cutoffs. These were used directly

as the reproducibility validity scores.

Both the SCCAI and Seo Index have moderate
responsiveness

Disease activity indices in clinical trials must be able

to accurately identify changes in disease activity, yet

none of the existing indices has been tested for this

attribute. We compared the change in the disease

activity indices with the patients’ self-assessment of

change in disease status on the Likert Improvement

Scale. This is presented in box plots in Figure 5.

Notably, none of our patients rated themselves as
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Figure 4. Reproducibility: box plots of non-endoscopic
indices vs. previously defined range of no significant
change. (a) The box plot of the SCCAI is shown with
heavy lines demarcating the limits of no significant
change (�2). Outliers are shown as grey dots, and 0.824
of the measurements taken in patients who reported Lik-
ert improvement scores of no significant change (3, 4 or
5) fall within these limits. (b) A similar box plot of the
Seo Index is shown with heavy lines demarcating the
limits of no significant change (�15). Outliers are shown
as grey dots, and 0.794 of the measurements taken in
patients who reported Likert improvement scores of no
significant change (3, 4 or 5) fall within these limits.
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‘6 – somewhat worse’. We calculated Spearman corre-

lations between the change in the indices and the Lik-

ert Improvement Scale. We found a correlation of

0.694 (95% CI: )0.587 to )0.809) (good) for the SCCAI

and 0.587 (95% CI: )0.383 to )0.736) (fair) for the

Seo Index. These were used directly as the responsive-

ness validity scores.

Psychometric and performance validity of the
SCCAI and Seo Index

We illustrate the psychometric validity and perform-

ance validity of each component of each index in Fig-

ure 6a,b. Both the SCCAI and the Seo Index have

moderate to excellent psychometric validity. The per-

formance validity of the SCCAI is good to excellent,

while the performance validity of the Seo Index is

moderate to good.

DISCUSSION

In this study, we developed a quantitative method to

measure the psychometric and performance validity of

two non-endoscopic disease activity indices for ulcera-

tive colitis. This methodology also allows investigators

to identify specific weaknesses in components of psy-

chometric or performance validity. We found that both

non-endoscopic indices have fair to excellent psycho-

metric validity, while the SCCAI has better performance

validity than the Seo Index. This is the most rigorous

evaluation to date of the validity of disease activity

indices in ulcerative colitis. The validity of other disease

activity indices for ulcerative colitis remains unknown,

and at this point, the SCCAI and the Seo Index have the

best documented validity of any ulcerative colitis dis-

ease activity indices. This rigorous testing justifies the

use of these non-endoscopic indices in clinical trials.

Based on the results of this study, the SCCAI should be

favoured over the Seo Index for measurement of disease

activity in longitudinal clinical trials.

An additional benefit of this study is that it specific-

ally identifies the weaknesses of the current indices. The

SCCAI is somewhat lacking in content validity and

responsiveness. The content validity could be addressed

by adding items to measure the missing domains (labor-

atory tests and temperature) to the SCCAI, and further

research is needed to improve the responsiveness of the

SCCAI. It may be that the current response scales to the

SCCAI questions do not have enough gradations to

detect small changes in disease activity, and improving

these scales might improve responsiveness.

The Seo Index is lacking in content validity, con-

struct validity and responsiveness. The content validity

could be improved by adding items to address the

missing domains. Additional detailed questions about
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Figure 5. Responsiveness: categorical box plots of non-
endoscopic indices vs. Likert Improvement Scale Ratings.
(a) Box plots of the change in SCCAI categorized by Lik-
ert Improvement Scale score are shown, demonstrating a
monotonic increase in the change in SCCAI with worsen-
ing change over time. The Spearman correlation is 0.694.
Note that no subjects responded with 6, Somewhat Worse,
on the Likert improvement scale. (b) Box plots of the
change in the Seo Index categorized by Likert Improve-
ment Scale score are shown, demonstrating a monotonic
increase in the change in the Seo Index with worsening
change over time. The Spearman correlation is 0.587.
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bowel symptoms might improve the construct validity,

as the Seo Index has only one question about bowel

frequency. The responsiveness might also be improved

by additional gradations in the responses to symptom

questions. Despite its weaknesses, the Seo Index is

remarkable for its innovative use of laboratory tests as

simple biomarkers. It is probable that the addition of

biomarkers, which are not found in other disease

activity indices for ulcerative colitis, causes the Seo

Index to have good criterion-convergent and criterion-

predictive validity.

Our data support the findings of Jowett et al.,16 who

found that the SCCAI has good criterion-predictive

ability to predict which patients are in relapse. They

also support the findings of Seo et al.22,23,24, who

found that the Seo Index has good criterion-conver-

gent validity with St Mark’s Index and with endo-

scopic findings, and that the Seo Index has good

criterion-predictive validity in its ability to predict

which patients would require colectomy.

This study is limited in that we only assessed

patients at a single tertiary care centre, and the results

may not be generalizable to clinical study subjects in

other centres, and particularly to subjects for whom

English is not their first language. In order to maxim-

ize the generalizability of these findings, we deliber-

ately included subjects with a wide range of disease

activity, such as those undergoing colonoscopic sur-

veillance, patients having colonoscopy for symptoms,

and inpatients who were quite ill. A second limitation

is that the comparators chosen for determining criter-

ion-convergent validity and construct validity have

not themselves been validated. St Mark’s index has

never been validated, and while the entire IBDQ has

been validated, the individual subscores have not. This

is an inherent limitation in the evaluation of psycho-

metric validity. Future developments in the measure-

ment of ulcerative colitis may identify better

comparators for criterion-convergent validity and con-

struct validity in ulcerative colitis.

Another limitation is the use of a definition of

remission as determined by measurement of disease

activity at one point in time. While this is currently

the standard in clinical trials in ulcerative colitis, this

approach has been criticized as inappropriate in an

inherently waxing and waning disease. Some [inclu-

ding the Food and Drug Administration (FDA)] have

advocated ‘durable clinical remission’. This is a relat-

ively new concept, and durable clinical remission does

not have a consensus definition. This variability is an

inherent problem in diseases with a waxing and wan-

ing course. Given the inherent variability in ulcerative

colitis, perhaps durable clinical remission should be

defined as remission upon repeated measurement over

an extended period of time. This would add substan-

0.0 0.2 0.4 0.6 0.8 1.0

Content 0.6

Construct 0.799

Criterion-Convergent 0.866

Criterion-Predictive 0.911

Poor(a)

(b)

Fair Moderate Good Excellent

Psychometric validity scores

Content 0.6

Construct 0.555

Criterion-Convergent 0.705

Criterion-Predictive 0.920

SCCAI

Seo
Index

0.6

Poor Fair Moderate Good Excellent

Performance validity scores

Reproducibility

SCCAI

Seo
Index

0.0 0.2 0.4 0.6 0.8 1.0

Reproducibility 0.824

0.794

Responsiveness 0.587

Responsiveness 0.694

Figure 6. Summary of the Psychometric and Performance
Validity Scores for the SCCAI and the Seo Index. (a) The
four components of psychometric validity for both the
SCCAI and Seo Index are summarized here on a 0–1
scale. The SCCAI has a weakness in content validity. The
Seo Index has weaknesses in content validity, construct
validity, and criterion-convergent validity. (b) The two
components of performance validity for both the SCCAI
and Seo Index are summarized here on a 0–1 scale. The
SCCAI has only good responsiveness, while the respon-
siveness of the Seo Index is only fair.
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tially to the costs and difficulty of conducting clinical

trials. If this were required, this would make endo-

scopic indices particularly unattractive, as repeated

lower endoscopy is expensive and avoided by subjects.

An alternative approach would be to identify levels of

symptoms, biomarkers or other tests (perhaps inclu-

ding mucosal healing) that truly predict which subjects

will have durable clinical remission over the next

6 months. Future research may identify factors that

can be proven to be accurate predictors of durable

clinical remission.

The definitions of clinical remission and significant

clinical improvement used in this study were those of

the subjects with ulcerative colitis. These are used

because there is no gold standard for clinical remission

in ulcerative colitis. Alternatives have been proposed,

including biomarkers of inflammation, physician

assessment, imaging methods, endoscopic healing or a

combination of these. While one can argue that these

may be more objective, none of these outcomes mat-

ters if the patient does not feel well. Biomarkers can

be manipulated with biologics, but a low C-reactive

protein (CRP) does not equal health. Other manipula-

tions (i.e. topical therapy) could improve the appear-

ance of imaging or the appearance of the colonic

mucosa, but if the patient does not feel well, we have

not treated the patient, but only a manifestation of the

disease. From a clinical perspective, we must treat

the patient, not numbers or images, so we must use

the patient as a gold standard to identify which factors

are valuable objective predictors of patient outcome.

For many clinicians, performance validity is more

important than psychometric validity. If the psycho-

metric validity is reasonably good, the performance

validity is the critical evaluation of an instrument. In

clinical trials, it is very important that the measure-

ment tool be sensitive enough to detect clinically

important changes. It is also critical that the tool be

reproducible and stable enough that patients with little

or no improvement have stable scores on the measure-

ment instrument, to avoid increasing the placebo rate.

Presently, the SCCAI is the best validated index

available for ulcerative colitis. The Seo Index demon-

strates the value of biomarkers, as this index is able to

predict clinical outcomes despite its demonstrated

weaknesses in validity. The results of this study sug-

gest that a better disease activity index for ulcerative

colitis can be developed. A novel index that combined

the questions of the SCCAI, the biomarker laboratory

tests of the Seo Index, and a temperature item would

have significantly improved the content validity. Add-

ing more response levels to the questions might

improve the responsiveness of the novel index further.

The biomarkers of the Seo Index might be improved

upon with newer biomarkers, including C-reactive pro-

tein,17–19 faecal lactoferrin20, 21 or faecal calprotectin.

The role of endoscopic and histologic findings, partic-

ularly as part of the current endoscopic indices, also

needs to be further defined. When the value of these

potential measurement items is determined, a reduced

panel of symptom items, biomarkers, and possibly

endoscopy or histology will probably yield an

improved, valid disease activity index for ulcerative

colitis. Our group is currently developing and testing

new survey questions and biomarkers for ulcerative

colitis for this purpose, with the support of the Crohn’s

and Colitis Foundation of America.

In this report, we show that the SCCAI is the most

rigorously validated index in ulcerative colitis, and

that it has good psychometric and performance valid-

ity. Its use should be strongly considered for longitud-

inal clinical trials in ulcerative colitis until improved

ulcerative colitis disease activity indices are developed

with better validity scores. The quantitative methodo-

logy we have introduced in this manuscript allows the

direct comparison of the validity of different indices,

identifies specific weaknesses in the indices for reme-

diation, and provides a metric for evaluating the valid-

ity of future disease activity indices in ulcerative

colitis and in other disease states. This methodology

can bring a rigorous approach to the development,

validation and improvement of future disease indices

in a wide range of disease states.
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