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Abstract
Background: The level of patient-reported outcomes in inflammatory bowel
disease (IBD) has received attention. Currently, there are few mature IBD
patient-reported outcome scales with Chinese cultural characteristics, and de-
veloped scales require rigorous evaluation.

Objective: To analyze and evaluate the measurement properties of the Inflamma-
tory Bowel Disease Patient-Reported Outcome Measurement Scale [PROISCD-
IBD (V1.0)], providing a basis for scientific assessment of IBD patient-reported
outcomes.

Methods: PROISCD-IBD (V1.0) was administered to 274 IBD patients who
visited the gastroenterology outpatient and inpatient departments of the First
Affiliated Hospital of Kunming Medical University and the Affiliated Hospi-
tal of Guangdong Medical University between October 2020 and January 2022.
PROISCD-IBD (V1.0) comprises one generic module and one IBD-specific mod-
ule. The generic module contains 30 items, which are further divided into four
domains: Physical Health (PHD), Mental Health (MHD), Social Health (SHD),
and Spiritual/Belief Health (SBD). The IBD-specific module covers four facets:
Digestive System Symptoms (DSS), Extra-intestinal Symptoms (EXS), Special
Psychological aspects (SPP), and Treatment Side Effects (TSE). The full scale
contains 44 items. Cronbach’s 𝛼 coefficient and split-half coefficient were used
to assess reliability; correlation coefficient method, exploratory factor analysis,
and structural equation modeling were used to analyze structural validity; t-test
was used to analyze clinical validity of each domain.

Results: The Cronbach’s 𝛼 coefficients for the five domains of PROISCD-IBD
(V1.0)—PHD, MHD, SHD, SBD, and the specific module—were 0.732, 0.838,
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0.781, 0.673, and 0.884, respectively, with a total scale Cronbach’s 𝛼 coef-
ficient of 0.932. The split-half coefficients for the five domains were 0.669,
0.859, 0.610, 0.494, and 0.795, respectively, with a total scale split-half relia-
bility of 0.879. Correlation analysis revealed that the correlation coefficients
between PHD, MHD, SHD, and SBD domain scores and the generic module
score were all >0.6 (P<0.05). Exploratory factor analysis extracted three prin-
cipal components with a cumulative variance contribution rate of 58.05%. The
structural equation model showed �2/df=2.568, root mean square error of ap-
proximation (RMSEA)=0.076, normed fit index (NFI)=0.677, non-normed fit
index (NNFI)=0.774, comparative fit index (CFI)=0.772, incremental fit index
(IFI)=0.774, and standardized root mean square residual (SRMR)=0.1031. IBD
patients were divided into active phase (n=90) and remission phase (n=184) ac-
cording to clinical staging; patients in remission scored higher than those in
active phase in all domains, the generic module, the specific module, and total
scale score (P<0.05).

Conclusion: PROISCD-IBD (V1.0) demonstrates good reliability and validity
and can be used for measuring patient-reported outcomes in IBD patients.
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Abstract

Background The level of patient-reported outcomes in inflammatory bowel
disease (IBD) has garnered increasing attention. Currently, there are few ma-
ture IBD patient-reported outcome scales with Chinese cultural characteris-
tics, and developed scales require rigorous evaluation. Objective To analyze
and evaluate the measurement properties of the Inflammatory Bowel Disease
Patient-Reported Outcome Measurement Scale (PROISCD-IBD [V1.0]), pro-
viding a basis for scientific assessment of patient-reported outcomes in IBD
patients. Methods PROISCD-IBD (V1.0) was administered to 274 IBD pa-
tients treated in the gastroenterology outpatient and inpatient departments
of the First Affiliated Hospital of Kunming Medical University and the Affil-
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iated Hospital of Guangdong Medical University between October 2020 and
January 2022. PROISCD-IBD (V1.0) comprises one common module and one
IBD-specific module. The common module contains 30 items divided into four
domains: physical health (PHD), mental health (MHD), social health (SHD),
and spiritual/belief health (SBD). The IBD-specific module (TIBD) covers 44
items. Reliability was assessed using Cronbach’s 𝛼 coefficient and split-half
coefficient; construct validity was analyzed using correlation coefficient meth-
ods, exploratory factor analysis, and structural equation modeling; and clinical
validity of each domain was analyzed using t-tests. Results The Cronbach’s
𝛼 coefficients for the PHD, MHD, SHD, SBD, and specific module domains of
PROISCD-IBD (V1.0) were 0.732, 0.838, 0.781, 0.673, and 0.884, respectively,
with a total scale Cronbach’s 𝛼 coefficient of 0.932. The split-half coefficients for
these five domains were 0.669, 0.859, 0.610, 0.494, and 0.795, respectively, with
a total scale split-half reliability of 0.879. Correlation analysis revealed that
correlation coefficients between domain scores (PHD, MHD, SHD, SBD) and
the common module score were all >0.6 (P<0.05). Exploratory factor analysis
extracted three principal components with a cumulative variance contribution
rate of 58.05%. The structural equation model showed �2/df=2.568, root-mean-
square error of approximation (RMSEA)=0.076, normed fit index (NFI)=0.677,
non-normed fit index (NNFI)=0.774, comparative fit index (CFI)=0.772, in-
cremental fit index (IFI)=0.774, and standardized root-mean-square residual
(SRMR)=0.1031. IBD patients were divided by clinical stage into active (n=90)
and remission (n=184) phases; patients in remission scored higher than those
in the active phase across all domains, common modules, specific modules, and
total scale scores (P<0.05). Conclusion PROISCD-IBD (V1.0) demonstrates
good reliability and validity for measuring patient-reported outcomes in IBD
patients.

Keywords: Inflammatory bowel diseases; Patient reported outcome measures;
Reliability; Validity; Structural equation model

Inflammatory bowel disease (IBD), which generally includes ulcerative colitis
(UC) and Crohn’s disease (CD), is a chronic, non-specific, recurrent inflam-
matory disease primarily affecting the gastrointestinal tract. Its pathogenesis
remains unclear. In recent years, the incidence of IBD has shown an increas-
ing trend, not only in Europe, America, and Western countries but also in the
United States, Asia, Africa, and Eastern Europe. Current epidemiological data
and statistical figures in China indicate that both the prevalence and incidence
of IBD are rising, with the number of IBD patients in China expected to reach
1.5 million by 2025. IBD often begins in adolescence, with recurrent episodes
that gradually worsen. Most patients require expensive treatments and life-
long medical care, severely impacting their studies, work, and daily life while
reducing quality of life for both patients and their families.

Patient-reported outcomes (PRO) serve as an effective supplement to quality of
life assessment, reflecting patients’physical health status, functional status, and

chinarxiv.org/items/chinaxiv-202308.00046 Machine Translation

https://chinarxiv.org/items/chinaxiv-202308.00046


treatment experience without interpretation from medical staff or other person-
nel, thus directly reflecting patients’quality of life levels. Currently, over ten
scales have been developed abroad to measure IBD patient-reported outcomes
from perspectives such as symptom scoring and quality of life assessment. How-
ever, domestically, there is a lack of recognized disease-specific scales, with most
studies using translated versions of the IBD-Q scale for quality of life measure-
ment in IBD patients. Due to cultural differences, these may not accurately
estimate the reported outcome levels of Chinese IBD patients.

In recent years, Professor Wan Chonghua and his research team have developed
and promoted the Quality of Life Instrument for Chronic Diseases (QLICD)
system and, building upon QLICD, developed the Patient-Reported Outcome
Measurement System for Chronic Diseases (PROISCD), which includes a com-
mon module and over ten disease-specific scales for chronic conditions. This
study primarily re-evaluates the reliability and validity of the PROISCD-IBD
(V1.0) common module, develops and analyzes the measurement characteristics
of the specific module, thereby constructing a complete PROISCD-IBD (V1.0)
scale system.

1.1 Study Subjects

This study selected IBD patients treated in the gastroenterology outpatient and
inpatient departments of the First Affiliated Hospital of Kunming Medical Uni-
versity and the Affiliated Hospital of Guangdong Medical University between
October 2020 and January 2022 as the primary study population. Inclusion cri-
teria were: (1) meeting the diagnostic criteria for UC and CD recommended by
the Gastroenterology Branch of the Chinese Medical Association; (2) primary
school education or higher; and (3) signed informed consent. Exclusion criteria
were: (1) patients with mental disorders; and (2) patients with severe conditions
such as malignant tumors. Investigators, after unified training and in their ca-
pacity as physicians, provided a brief explanation of the PROISCD-IBD (V1.0)
scale and, upon obtaining patient consent, had patients complete the scale in-
dependently. Completed scales were collected and checked, with missing items
filled in on-site, and invalid scales were excluded. All patients completed the
scale on their first day of hospitalization or during their outpatient visit. This
study protocol was approved by the Medical Ethics Committee of Kunming
Medical University (KMMU2021MEC031).

1.2 Survey Instrument

PROISCD-IBD (V1.0) was collaboratively developed by Professor Wan
Chonghua and his research team, comprising one common module and one
IBD-specific module (TIBD), demonstrating excellent systematicity. The
common module contains 30 items divided into four domains: physical health
(PHD), mental health (MHD), social health (SHD), and spiritual/belief
health (SBD). TIBD covers four facets: digestive system symptoms (DSS),
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extraintestinal symptoms (EXS), special psychological symptoms (SPP), and
treatment side effects (TSE). The full scale contains 44 items.

This scale employs a 5-point Likert method. Scale items are divided into posi-
tively and negatively worded items; scores for positively worded items require no
conversion, while scores for negatively worded items are calculated as 6 minus
the original item score. Standardized conversion is also required for facet and
domain scores calculated from adjusted items.

1.3 Statistical Methods

SPSS 27.0 and AMOS 24.0 were used for statistical analysis. Cronbach’s 𝛼
coefficient was calculated for each facet, domain, and the total scale. Items
within each domain and the total scale were divided into two halves according
to odd and even item numbers, with negatively worded items reverse-scored be-
fore calculating correlations between the two halves using the Spearman-Brown
formula. Construct validity was analyzed using Spearman correlation coefficient
methods, factor analysis, and structural equation modeling. Clinical validity of
each domain was analyzed using t-tests. P<0.05 was considered statistically
significant.

2.2 Reliability

The Cronbach’s 𝛼 coefficients for the PHD, MHD, SHD, SBD, and TIBD
domains of PROISCD-IBD (V1.0) were 0.732, 0.838, 0.781, 0.673, and 0.884,
respectively, with a total scale Cronbach’s 𝛼 coefficient of 0.932. Except for the
SBD domain, which was slightly lower, all other domains demonstrated good
reliability. From the facet perspective, except for four facets (cognition, positive
emotion, social support, and social role) where Cronbach’s 𝛼 was relatively low,
all other facets exceeded 0.6. The split-half coefficients for PHD, MHD, SHD,
SBD, and TIBD were 0.669, 0.859, 0.610, 0.494, and 0.795, respectively, with a
total scale split-half reliability of 0.879 .

2.3 Content Validity

This study constructed the TIBD theoretical framework through reference to
existing foreign IBD scales, expert consultation, and patient group discussions.
More than ten experts in gastroenterology, statistics, and PRO scale research
discussed and determined the preliminary specific module scale. Subsequently,
42 gastroenterology medical staff completed item importance assessments and 69
patients participated in qualitative interviews. Data analysis revealed an expert
response rate of 100%, with full-score ratios for PRO-IBD item importance
ratings ranging from 20.0% to 61.9%. Experts demonstrated high consensus
on item operability, with coordination degrees ranging from 88.1% to 100.0%,
indicating high credibility. Incorporating patient feedback, a second expert
discussion was convened, resulting in the deletion of eight unreasonable items
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and a final IBD TIBD scale containing 14 items. PROISCD-IBD (V1.0) thus
demonstrates adequate content validity.

2.4 Construct Validity

2.4.1 Item-Domain Correlation Analysis Item-domain correlation analy-
sis revealed that, except for MHD3 (life pleasure) and MHD8 (positive attitude
toward disease), correlations between items and their respective domains were
significantly stronger than correlations with domains outside their own . Cor-
relations between PHD, MHD, SHD, and SBD domain scores and the common
module score were all >0.6 (0.775, 0.893, 0.875, and 0.688, respectively).

2.4.2 Exploratory Factor Analysis The KMO value was 0.88, indicating
strong correlations among factors, and Bartlett’s test was 1,514.531 (P<0.001),
confirming the suitability of factor analysis. Factor analysis of the specific mod-
ule extracted three principal components with a cumulative variance contribu-
tion rate of 58.05%. The three components were: the first principal component
included seven items primarily reflecting gastrointestinal symptoms, with a vari-
ance contribution rate of 25.76%; the second principal component included four
items reflecting treatment side effects and disease-related psychological effects,
with a variance contribution rate of 19.34%; and the third principal compo-
nent included two items reflecting extraintestinal symptoms, with a variance
contribution rate of 12.96% .

2.4.3 Structural Equation Model The revised structural equation model
yielded the following results: �2=2,046.469 (P<0.001), df=797, �2/df=2.568
(<3.000). The root-mean-square error of approximation (RMSEA) was 0.076,
with a 90% CI of 0.072–0.080. The normed fit index (NFI), non-normed fit in-
dex (NNFI), comparative fit index (CFI), and incremental fit index (IFI) were
0.677, 0.774, 0.772, and 0.774, respectively. The standardized root-mean-square
residual (SRMR) was 0.1031, with standardized factor loadings >0.5 for most
items. These results indicate adequate model fit [Figure 1: see original paper].

2.5 Discriminant Validity (Clinical Validity)

IBD patients were divided by clinical stage into active (n=90) and remission
(n=184) phases. Patients in remission scored significantly higher than those in
the active phase across all domains, common modules, specific modules, and
total scale scores (P<0.05) .

Discussion

Reliability is a key indicator of measurement tool stability, reflecting the im-
pact of random error on measurement results. This study assessed reliability
using internal consistency and split-half reliability methods. The most common
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reliability coefficient is Cronbach’s 𝛼, which ranges from 0 to 1 and is gener-
ally considered acceptable when $�$0.7. Split-half reliability coefficients should
generally be >0.7. In this study, PROISCD-IBD (V1.0) demonstrated a Cron-
bach’s 𝛼 coefficient of 0.932 and split-half coefficient of 0.879. Except for the
SBD domain, which had slightly lower reliability, all other domains exceeded 0.7.
Similarly, except for the SBD domain, all other domains approached or exceeded
0.7 for split-half coefficients. The lower reliability of the SBD domain may be
attributed to some patients not providing authentic evaluations of satisfaction
and spiritual/belief content: although this is a self-reported scale, some patients
may not have fully authentic evaluations of medical care and insurance satisfac-
tion (items SBD1 and SBD2) due to being in a hospital setting. Additionally,
regarding whether personal beliefs, religion, or worship provide strength to over-
come difficulties and face life and death (items SBD4 and SBD5), some patients
lacked religious beliefs or did not understand the item content, resulting in poor
inter-item correlations and lower reliability.

Validity, also known as authenticity, was evaluated from three perspectives: con-
tent validity, construct validity, and discriminant validity. By drawing upon
existing foreign IBD scales and incorporating input from medical staff, patients,
and experts during item pool development, the scale reflects the true level of IBD
patient-reported outcomes and aligns with Chinese cultural characteristics, thus
demonstrating good content validity. Construct validity was assessed using cor-
relation analysis, exploratory factor analysis, and structural equation modeling.
Most items showed significantly stronger correlations with their own domains
than with other domains. Factor analysis of the specific module extracted three
common factors with a cumulative variance contribution rate of 58.05%. The
items within these three factors reflected gastrointestinal symptoms, treatment
side effects and disease-related psychological effects, and extraintestinal symp-
toms, respectively. Item IBD7 (fever) did not load on any common factor, while
the PROISCD-IBD (V1.0) specific module is structured into four facets: gas-
trointestinal symptoms, extraintestinal symptoms, special psychological symp-
toms, and treatment side effects. Although the facet structure differs slightly
from the exploratory factor analysis results, the item content classification is
largely similar. In clinical practice, some IBD patients do experience fever symp-
toms, and based on expert medical opinion, the model results and item-domain
relationships require further adjustment. Regarding structural equation mod-
eling, �2/df should generally be $�$3 and RMSEA $�$0.08. The revised model
met these criteria, with NFI, NNFI, CFI, and IFI approaching acceptable stan-
dards and standardized factor loadings >0.5 for most items, indicating that the
relationships between scale items and domains generally match the theoretical
construct. Discriminant validity is a primary indicator of item and scale quality,
often referred to as clinical validity in medical scale development. This study
divided patients into active and remission groups by clinical stage; paired t-test
results showed statistically significant differences across all domains, common
modules, specific modules, and total scale scores, with higher scores in the re-
mission group, as expected. PROISCD-IBD (V1.0) can effectively distinguish
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patient-reported outcome levels across different disease phases, indicating good
discriminant validity.

Conclusion

In summary, results from classical test theory and structural equation modeling
indicate that PROISCD-IBD (V1.0) has good reliability and validity. However,
some items and domains remain difficult for patients to understand or do not
align with actual patient conditions, potentially failing to authentically reflect
patient-reported outcome levels. Future research should focus on revising item
wording and adjusting content structure to capture patient-reported outcomes
with fewer items. Additionally, due to time and practical constraints, this study
did not evaluate test-retest reliability, criterion validity, or responsiveness of the
scale, which should be addressed in subsequent research.
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