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Abstract

Background: Ulcerative colitis (UC) is a chronic inflammatory disorder that can lead to
physical, psychological, and social disabilities among patients.

Objectives: To evaluate the disability level in a cross-sectional study of Chinese patients with
UC and identify factors associated with disability.

Design: This was a cross-sectional study.

Methods: Between April 2022 and March 2023, UC patients from the Affiliated Hospital

of Nanjing University of Chinese Medicine responded to questionnaires including the
Inflammatory Bowel Disease Disability Index (IBD-DI), Fatigue Severity Scale, Patient Health
Questionnaire-9, and Generalized Anxiety Disorder-7. In addition, demographic characteristics
and clinical data of the patients were collected. Associated factors were identified by
univariate and multivariate logistic regression analyses.

Results: A total of 345 patients completed the questionnaires. The median (interquartile
range) IBD-DI score was 16.2 (9.6-26.5), and the overall prevalence of disability was 39.7%.
IBD-DI correlated with Mayo score, fatigue, anxiety, depression, hemoglobin (HGB), albumin
(ALB]J, and erythrocyte sedimentation rate (ESR). Furthermore, the self-reported disability
(IBD-DI>20) was associated with lower BMI, active UC, disease severity of moderate and
severe, disease location of left-sided UC (E2), using corticosteroids or biologics for treatment,
Mayo score, fatigue, depression, anxiety, HGB, ALB, complement 3 (C3), and ESR. Notably,
lower BMI, higher Mayo score, fatigue, and depression were identified as independent risk
factors of disability in UC patients.

Conclusion: This study revealed a significant level of disability among the Chinese UC
population. Several clinical factors were identified to affect the level of disability, notably the
risk factors including BMI, disease severity, fatigue, and depression.

Plain language summary
Disability in ulcerative colitis: a cross-sectional study

Ulcerative colitis (UC) is a lifelong inflammatory disease with a high risk of disability.
Previously, several studies from different regions have evaluated the level of disability
among UC patients using the Inflammatory Bowel Disease Disability Index (IBD-DI), but

the situation in China is still unknown. This study enrolled 345 patients with UC in China,
indicating a significant disability level. Several associated factors of disability have been
identified, including disease activity, inflammatory status, nutritional deficiencies, and
psychological comorbidity. Our results indicated the importance of paying attention to the
disability accompanied by UC, and targeted interventions could be taken in clinical practice.
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Introduction

Ulcerative colitis (UC) is a chronic, progressive,
and potentially destructive disease, which cannot
be cured thoroughly and may result in long-term
intestinal impairment and loss of function.! UC is
a subtype of inflammatory bowel disease (IBD).
The harm caused by the disease meets the World
Health Organization’s (WHO) definition of disa-
bility, including physical impairment, reduced
function, and limited activity.2 In 2023, the prev-
alence of UC is estimated to be 5 million cases
around the world.> With the change in lifestyle
and diet structure, the incidence and prevalence
of UC in China have been increasing rapidly in
the past 20years, with the incidence reaching
about 8.95 per 100,000 person-years according to
a report.* Contrary to the global trend, UC
patients in China face a higher disease burden,
such as repeated recurrence, hospitalization, and
surgery.> On top of that, patients often experience
a decline in quality of life (QoL), fatigue, depres-
sion, and anxiety.® By report, the risk of work dis-
ability in people with UC is about 1.8 times higher
than that of the general population.3

Patient-reported outcomes (PROs) serve as a piv-
otal therapeutic goal in IBD.” The Inflammatory
Bowel Disease Disability Index (IBD-DI) is a
scale designed to quantify the level of disability in
IBD patients.8 Proven to be reliable and effec-
tive, this index has been translated into a Chinese
version and validated for use in clinical research
and practice. Previously, several population-
based studies from different countries have vali-
dated the IBD-DI and revealed the correlation
with factors such as disease activity, steroid use,
and extraintestinal manifestations (EIMs).%-11
Nevertheless, there is a lack of large sample clini-
cal studies to evaluate IBD-related disability
among UC patients in China. Therefore, this
study was conducted to assess the level of disabil-
ity and associated factors in patients with UC.

Methods

The reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement
(Supplemental Table S1).12

Study design and study population

A cross-sectional study was conducted on UC
patients recruited from the outpatient department
and ward of the gastroenterology department at

the Affiliated Hospital of Nanjing University of
Chinese Medicine from April 2022 to March
2023. This hospital serves as a regional center for
the diagnosis and treatment of IBD in China.

The patients were selected consecutively. Patients
with a confirmed diagnosis of UC based on clini-
cal, endoscopic, and histological criteria were
recruited. The exclusion criteria included unwill-
ingness to participate in the study, an inability to
comprehend or complete the questionnaire, and
diagnosed psychiatric disorders. Patients with
serious cardiovascular, lung, liver, and kidney dis-
eases, or other serious diseases affecting survival
were also excluded.

The eligible patients were asked to complete the
questionnaire, including questions about the
patient’s demographic and clinical data, such as
age, gender, body mass index (BMI), employment
status, smoking status, exercise frequency, disease
duration, and medications. The colonoscopy report
and medical records were consulted to gather infor-
mation on the disease location and the presence of
any EIMs. Disease location was defined according
to the Montreal classification,!®> as El1 refers to
ulcerative proctitis, E2 represents left-sided UC,
and E3 stands for extensive colitis. Clinical disease
activity was measured using the modified Mayo
score.!* A Mayo score of 2 or less was defined as
remission, and a score greater than 2 was defined as
active disease. Scores of 3—5 were classified as mild,
6—10 as moderate, and 11-12 as severe.

The questionnaire contained all the following
validated PROs: disability (the IBD-DI),% fatigue
(the Fatigue Severity Scale, FSS),!> depression
(the Patient Health Questionnaire-9, PHQ-9),1¢
and anxiety (the Generalized Anxiety Disorder-7,
GAD-7).17

Concurrently, this study provided free laboratory
testing, including blood routine examination,
albumin (ALB), immunological and inflamma-
tory indicators such as C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), and fecal
calprotectin (FC). Approximately half of the
patients were willing to undergo the tests, and the
subsequent results were recorded.

Questionnaire administration and data

collection procedures

The questionnaires were completed in person,
and patients completed the paper questionnaires
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under the guidance of researchers. With reference
to the Chinese version of IBD-DI (Supplemental
Table S2), as well as most translated versions,!!
the questionnaire we finally adopted consisted of
17 questions, covering limitations in 5 domains:
overall health, body functions (sleep/energy,
affect, body image, pain, diarrhea, BMI, and
weight loss), activities participation (regulating
defecation, looking after one’s health, interper-
sonal activities, and work/education), and body
structures (hematochezia, arthralgia/arthritis).
The first 12 questions were scored by patients on
a 5-point Likert scale ranging from 0 to 4. The
13th question on defection frequency was scored
as follows: 0 for “0,” 1-7 for “1,” 8-18 for “2,”
19-29 for “3,” and >29 for “4.” BMI was scored
as “0” for a BMI >18.5, and “4” for a BMI
<18.5. Binary items were scored as “0” for no
and “4” for yes. The 16th question on hema-
tochezia was scored as “0” for no, “2” for mild,
and “4” for severe. The total score was scaled
according to the following formula: score X 100/
(p X 4), where p referred to the number of ques-
tions answered. Scores range from 0 to 100, with
0 indicating no disability and higher scores indi-
cating greater disability. A score greater than 20 is
considered to have IBD-related disability and is
graded as follows: 20-35 (mild disability), 35-50
(moderate disability), and 50-100 (severe
disability).

Psychological status was assessed using the PHQ-
916 for depression and GAD-7!7 for anxiety,
respectively. The PHQ-9 is composed of nine
items with scores ranging from 0 to 27. The
GAD-7 encompasses seven items, with scores
ranging from O to 21. The severity classes of both
questionnaires are defined as follows: 0—4 (nor-
mal), 5-9 (mild), 10-14 (moderate), and =15
(severe). The FSS!5 is used to assess the level of
fatigue experienced by patients, as well as the
subsequent influence of this fatigue on their phys-
ical function, working productivity, and social
interactions. It consists of nine questions with
each question scored 1-7, then the total score is
averaged to produce a global score. The scores
range from 1 to 7 with higher scores reflecting
greater fatigue. Fatigue was defined as a mean
FSS score >4 points.

Statistical analysis
All of the PROs and other quantitative variables
were analyzed using nonparametric techniques,

as the normality analysis performed with the
Kolmogorov—Smirnov test on the variables
showed non-normal distributions. Nonparametric
scores were expressed as median (interquartile
range (IQR)), and we employed the Mann—
Whitney U test to assess differences between
groups. Qualitative variables were expressed as
numbers (percentages), using Chi-square tests.

Relationships between PROs, Mayo score, and
laboratory indicators were quantified using
Spearman’s rank correlation coefficient (SRCC).
A correlation greater than 0.4 was considered
“acceptable.” A correlation coefficient less than
0.3 was interpreted as “poor,” 0.3-0.5 as “fair,”
0.5-0.8 as “moderately strong,” and anything
above 0.8 as “very strong.”

Associated factors of disability were identified
through wunivariate and multivariate logistic
regression analyses. Statistically significant fac-
tors (p < 0.05) from the univariate logistic analy-
sis were included in the multivariate analysis to
identify independent influencing factors. Due to
the presence of too many missing data in the
laboratory indicators, we decided not to include
them in the multivariable analysis to avoid bias-
ing the outcomes. Effect sizes are expressed as
the odds ratio (OR) with a 95% confidence
interval (CI).

Statistical analyses were performed using IBM
SPSS (version 26, IBM, Armonk, NY, USA).
Statistical significance was considered as p <0.05.
Figures were drawn using GraphPad Prism (ver-
sion 9.5.0, GraphPad Software, CA, USA).

Results

Demographic and clinical characteristics

A total of 353 patients with UC were enrolled in the
study, with 345 patients ultimately completing the
questionnaires. Of these, 274 (79.1%) were outpa-
tients, and the others were inpatients. Characteristics
of the patients are shown in Table 1. Among them,
189 were males (54.8%) and 156 were females
(45.2%). The ages of the patients ranged from 10
to 80years old. In addition, 48 (13.9%) patients
reported to be smokers. The respondents exhib-
ited diverse occupational backgrounds, including
students, farmers, workers, service personnel,
company employees, professionals (such as teach-
ers and doctors), freelancers, and retirees.
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Table 1. Analysis of clinical characteristics and IBD-DI score in the study population.

Characteristics Total (n=345) IBD-DI <20 (n=208) IBD-DI >20 (n=137) p-Value
Gender, n (%) 0.075
Male 189 (54.8%) 122 (58.7%) 67 (48.9%)
Female 156 (45.2%) 86 (41.3%) 70 (51.1%)
Age (years), median (IQR) 43 (32-54) 42.5 (32-53) 43 (31.5-55) 0.898
Career, n (%) 0.305
Student 25 (7.2%) 18 (8.7%) 7 (5.1%)
Farmer/worker 23 (6.7%) 16 (7.2%) 7 (5.1%)
Service personnel 24 (7.0%) 12 (5.8%) 12 (8.8%)
Company employee 111 (32.2%) 70 (33.7%) 41(29.9%)
Professionals 42 (12.2%) 20 (9.6%) 22 (16.1%)
Freelancer 58 (16.8%) 37 (17.8%) 21 (15.3%)
Retiree 62 (18.0%) 35(16.8%) 27 (19.7%)
Exercise, n (%) 0.046
No or very little 193 (55.9%) 109 (52.4%) 84 (61.3%)
1-2times/week 88 (25.5%) 51 (24.5%]) 37 (27%)
3-5times/week 27 (7.8%) 22(10.6%) 5 (3.6%)
>5times/week 37 (10.7%) 26 (12.5%]) 11 (8%)
BMI (kg/m?2), n (%) <0.001
<185 53 (15.4%) 15 (7.2%) 38 (27.7%)
18.5-25 247 (71.6%) 164 (78.8%) 83 (60.6%)
=25 45 (13%) 29 (13.9%]) 16 (11.7%)
Current smoking status, n (%) 0.985
Smoker 48 (13.9%) 29 (13.9%] 19 (13.9%)
Nonsmoker 297 (86.1%) 179 (86.1%) 118 (86.1%)
Clinical type, n (%) 0.914
Initial onset type 52 (15.1%) 31 (14.9%) 21 (15.3%)
Chronic relapsing type 293 (84.9%) 177 (85.1%) 116 (84.7%)
Disease location, n (%) 0.001
E1 105 (30.4%) 74 (35.6%) 31(22.6%)
E2 113 (32.8%) 53 (25.5%) 60 (43.8%)
E3 127 (36.8%) 81 (38.9%]) 46 (33.6%)
[Continued]
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Table 1. (Continued)

Characteristics Total (n=345) IBD-DI <20 (n=208) IBD-DI >20 (n=137) p-Value

Disease activity, n (%) <0.001
Remission 91 (26.4%) 70 (33.7%) 21 (15.3%)
Active 254 (73.6%) 138 (66.3%) 116 (84.7%)

Disease severity, n (%) <0.001
Mild 136 (53.5%) 90 (65.2%) 46 (39.7%)
Moderate 100 (39.4%) 42 (30.4%) 58 (50%)
Severe 18 (7.1%) 6 (4.3%) 12 (10.3%)

EIMs, n (%) 0.221
No 324 (93.9%) 198 (95.2%) 126 (92%)
Yes 21 (6.1%) 10 (4.8%) 11 (8%)

IBD-related medications,? n (%) 0.003
5-ASA 245 (71.2%) 152 (73.4%) 93 (67.9%)
Immunosuppressants 4(1.2%) 3(1.4%) 1(0.7%)
Corticosteroids 23 (6.7%) 8 (3.9%) 15 (10.9%)
Biologics 24 (7%) 9 (4.3%) 15 (10.9%)
TCM 48 (14%) 35 (16.9%) 13 (9.5%)
Mayo score, median (IQR] 4 (3-6) 3.5(2-5) 6 (4-8) <0.001
Fatigue (FSS), median (I1QR) 2.7 (1.6-4) 2.1(1.2-3.2) 3.3(2.4-5.1) <0.001
Depression (PHQ-9), median (IQR) 3(1-6) 1(0-3) 6 (3-9) <0.001
Anxiety (GAD-7), median (IQR) 2 (0-5) 1(0-3) 4(2-7) <0.001
HGB= (g/L), median (IQR) 129 (116-140) 134 (121.5-148) 122 (113-133) 0.001
ALB= (g/L], median (IQR) 42.5(38.1-46.3) 44,1 (38.9-46.6) 40.4 (37.1-45) 0.02
IgA@ (g/L], median (IQR) 2.1(1.6-2.6) 2.1(1.6-2.7) 2.1(1.5-2.6) 0.523
IgGa (g/L), median (IQR) 12.1(10.2-14.3) 12 (10.1-14) 12.3(10.2-14.5) 0.441
IgMa (g/L), median (IQR) 1(0.7-1.3) 1.1(0.8-1.3) 1(0.7-1.4) 0.481
C3a (g/L), median (IQR) 0.9 (0.7-1) 0.8 (0.7-0.9) 0.9 (0.7-1.1) 0.054
C42 (g/L), median (IQR) 0.2 (0.2-0.3) 0.2 (0.2-0.3) 0.2 (0.2-0.3) 0.11
ESR2 (mm/h), median (IQR) 12 (4-23) 10 (2.3-20) 17 (7-29) 0.018
CRP2 (mg/L), median (IQR] 2.5 (1.5-4.7) 2.2 (1.5-3.2) 3.3(1.6-10.1) 0.032
FCa (ug/g), median (IQR) 422.9 (45.8-831)  317.2 (46-802.1) 568.7 (41.5-860.9) 0.213

aValues with missing data.

5-ASA, 5-aminosalicylic acid; ALB, albumin; BMI, body mass index; C3, complement 3; CRP, C-reactive protein; E1, ulcerative proctitis; E2, left-
sided ulcerative colitis; E3, extensive colitis; EIMs, extraintestinal manifestations; ESR, erythrocyte sedimentation rate; FC, fecal calprotectin;
FSS, the Fatigue Severity Scale; GAD-7, the Generalized Anxiety Disorder-7; HGB, hemoglobin; IBD-DI, Inflammatory Bowel Disease Disability
Index; IgA, immunoglobulin A; IQR, interquartile range; PHQ-9, the Patient Health Questionnaire-9; TCM, traditional Chinese medicine.
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Regarding exercise frequency, over half of the
patients did little or no exercise (n=193), and 88
(25.5%) patients exercised 1-2 times per week.

The majority of patients were diagnosed with the
chronic relapsing type of UC (=293, 85%). The
median modified Mayo score among all respond-
ents was 4 (3-6). Furthermore, 254 (73.6%)
patients had active disease, of whom 100 (28.9%)
had moderate disease and 18 (5.2%) had severe
disease according to Mayo score criteria. The dis-
tribution of disease locations was roughly equal.
In addition, 21 (6%) patients presented with
EIMs. At the time of the study, 245 (71.2%)
patients were receiving 5-aminosalicylic acid
treatment, 23 (6.7%) patients were using corti-
costeroids, 24 (7%) patients were undergoing
biologic therapy, 48 (14%) patients were receiv-
ing traditional Chinese medicine (TCM), and 4
(1.2%) patients were using immunosuppressants
for treatment.

The median (IQR) FSS score was 2.7 (1.6-4),
and 91 patients (26.4%) were bothered with
fatigue. In terms of psychological status, the
median (IQR) GAD-7 score was 2 (0-5), and 95
(27.5%) patients exhibited different levels of anx-
iety condition. According to the PHQ-9 scores
reported by patients, the median (IQR) score was
3 (1-6), and 108 (31.4%) patients were classified
as having depression.

In the laboratory testing results, based on patient
preferences, about 120-137 (34.8%—-39.7%)
patients tested blood routine, ALB, and inflam-
mation indicators, while only 96 (27.8%) patients
tested immunological indicators. The median
(IQR) ESR was 12 (4-23), and FC levels were
about 422.9 (45.8-831), significantly exceeding
the threshold of 250.

Disability scores of the study population

Among the overall 345 patients with UC, the
IBD-DI score ranged from 0 to 78.13, with a
median (IQR) score of 16.2 (9.6-26.5). In terms
of the different domains, the scores were as fol-
lows: overall health 2.9 (1.5-2.9); body function
8.8 (5.9-16.2); body structure 2.9 (0-3); and
activity participation 0 (0-2.9). The distribution
of disability severity was illustrated in Figure 1, as
minimal, mild, moderate, and severe disability
were present in 208 (60.3%), 96 (27.8%), 34
(9.9%), and 7 (2%) patients, respectively. It

100

80— °

IBD-DI score

Figure 1. Distribution of IBD-DI score in a UC cross-
sectional study (n=345). The IBD-DI score ranged
from 0 to 78.13, with a median (IQR) score of 16.2
(9.6-26.5). The IBD-DI score covered four different
domains, including overall health, body function, body
structure, and activity participation.

IBD-DI, Inflammatory Bowel Disease Disability Index; IQR,
interquartile range.

resulted in an overall prevalence of disability of
39.7%. In total, 314 (91%) of the questionnaires
were fully completed, and the maximum percent-
age of missing answers per item was 1.2% (ques-
tion 12).

The 345 patients were classified into IBD-DI > 20
(n=137) or IBD-DI<20 (n=208), for a differ-
entiation between disability or no disability
(Table 1). Analyzing the demographic and clini-
cal characteristics, the prevalence of disability was
higher in patients with active UC (p<<0.001),
especially in those with moderate and severe
severity (p<<0.001).

The Mayo score was elevated in those with disa-
bility (p<0.001). Meanwhile, the levels of fatigue
(FSS), anxiety (GAD-7), and depression (PHQ-
9) were significantly worse in patients who
reported disability (p<<0.001).

In terms of laboratory indicators, patients with
disability exhibited reduced hemoglobin (HGB)
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Figure 2. Spearman’s rank correlation coefficients between IBD-DI and clinical parameters. The strongest
correlations were observed between IBD-DI and psychological factors (GAD-7: p=0.6, PHQ-9: p=0.67, both
p<0.001). Moderate correlations were found with the Mayo score (p=0.49) and Fatigue Severity Scale (p=0.49,
both p<0.001). Weak correlations were noted for ESR (p=0.18, p=0.042], HGB (p=-0.26, p=0.002), and ALB
(p=-0.2, p=0.023). Statistically significant correlations are indicated with *p < 0.05, **p < 0.01.

ALB, albumin; ESR, erythrocyte sedimentation rate; GAD-7, Generalized Anxiety Disorder-7; HGB, hemoglobin; IBD-DI,
Inflammatory Bowel Disease Disability Index; IQR, interquartile range; PHQ-9, Patient Health Questionnaire-9.

and ALB, but increased levels of ESR and CRP
(»<0.05).

Correlation analysis of IBD-DI

To elucidate the potential relationships between
UC disease severity, psychological comorbidities,
laboratory indicators, and self-reported disability,
we calculated the SRCC between Mayo score,
FSS, GAD-7, PHQ-9, HGB, ALB, immunoglob-
ulin A (IgA), IgG, IgM, complement 3 (C3), C4,
ESR, CRP, FC, and IBD-DI.

Statistical results showed the SRCCs of IBD-DI
with Mayo, FSS, GAD-7, PHQ-9, HGB, ALB,
and ESR were statistically significant (»p <0.05),
as illustrated in Figure 2. We observed the
IBD-DI correlated strongly with GAD-7 (p=0.6,
$»<<0.001) and PHQ-9 (p=0.67, p»p<<0.001).
Also, IBD-DI was positively correlated with

Mayo score (p=0.49, p<0.001), FSS (p=0.49,
$<<0.001), and ESR (p=0.18, p=0.042), while
negative correlated with HGB (p=-0.26,
$=0.002), and ALB (p=-0.2, p=0.023).

Associated factors of disability

In univariate logistic analysis (Table 2), risk fac-
tors associated with self-reported disability
(IBD-DI>20) included BMI< 18.5kg/m? (OR
95% CI)=5.01 (2.6-9.62), p<<0.001), active
UC (OR (95% CI)=2.8 (1.62-4.84), p<<0.001),
disease severity of moderate (OR (95% CI)=3.3
(2.02-5.38), p<<0.001) and severe (OR (95%
CI)=4.78 (1.72-13.25), p=0.003), disease loca-
tion of E2 (OR (95% CI)=2.7 (1.55-4.73),
$»<0.001), and treatment with corticosteroids
(OR (95% CI)=3.07 (1.25-7.51), p=0.014) or
biologics (OR (95% CI)=2.72 (1.15-6.47),
»=0.023).
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Table 2. Factors associated with disability (IBD-DI>20) in univariate logistic regression analysis.

Factors Univariate analysis
OR (95% CI) p-Value

Female gender 1.48 (1-2.29) 0.076
Age 1(0.99-1.02) 0.827
Career

Student Ref

Farmer/worker 1.13(0.32-3.91) 0.853

Service personnel 2.57 (0.79-8.4) 0.118

Company employee 1.51(0.58-3.91) 0.4

Professionals 2.83(0.98-8.19) 0.055

Freelancer 1.46 (0.52-4.06) 0.469

Retiree 1.98 (0.73-5.43) 0.183
Exercise

No or very little Ref

1-2 times/week 0.94 (0.57-1.57) 0.817

3-5 times/week 0.3(0.11-0.81) 0.018

~5 times/week 0.55 (0.26-1.17) 0.122
BMI (kg/m2]

<18.5 5.01(2.6-9.62) <0.001

18.5-25 Ref

=25 1.09 (0.56-2.12) 0.799

Smoker 0.99 (0.53-1.85) 0.985

Chronic relapsing type 0.97 (0.53-1.77) 0.914

Disease location

E1 Ref

E2 2.7 (1.55-4.73) <0.001
E3 1.36 (0.78-2.36) 0.282
Active UC 2.8 (1.62-4.84) <0.001

Disease severity
Mild Ref

Moderate 3.3 (2.02-5.38) <0.001

(Continued)
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Table 2. (Continued)

Factors Univariate analysis

OR (95% CI) p-Value
Severe 4.78 (1.72-13.25) 0.003
With EIMs 1.73(0.71-4.19) 0.225

IBD-related medications

5-ASA Ref
Immunosuppressants 0.55 (0.06-5.32) 0.601
Corticosteroids 3.07 (1.25-7.51) 0.014
Biologics 2.72 (1.15-6.47) 0.023
TCM 0.61(0.31-1.21) 0.154
Mayo 1.53 (1.37-1.71) <0.001
Fatigue (FSS) 1.74 (1.48-2.04) <0.001
Depression (PHQ-9) 1.51(1.37-1.67) <0.001
Anxiety (GAD-7) 1.32 (1.22-1.43) <0.001
HGB 0.97 (0.96-0.99) 0.002
ALB 0.93 (0.87-0.99) 0.025
IgA 0.82(0.56-1.2) 0.304
IgG 1.07 (0.94-1.21) 0.331
IgM 0.79 (0.39-1.6) 0.517
C3 9.53 (1.13-80.67) 0.039
Cé 7.71 (0.1-605.49) 0.359
ESR 1.03 (1.01-1.05) 0.01
CRP 1.03 (1-1.07) 0.069
FC 1(1-1) 0.075

5-ASA, 5-aminosalicylic acid; ALB, albumin; BMI, body mass index; C3, complement 3; Cl, confidence interval; CRP,

C-reactive protein; E1, ulcerative proctitis; E2, left-sided ulcerative colitis; E3, extensive colitis; EIMs, extraintestinal
manifestations; ESR, erythrocyte sedimentation rate; FC, fecal calprotectin; FSS, the Fatigue Severity Scale; GAD-

7, the Generalized Anxiety Disorder-7; HGB, hemoglobin; IBD-DI, Inflammatory Bowel Disease Disability Index; IgA,

immunoglobulin A; OR, odds ratio; PHQ-9, the Patient Health Questionnaire-9; Ref, reference value; TCM, traditional

Chinese medicine; UC, ulcerative colitis.

The risk of disability was also significantly greater
in patients with higher Mayo scores (OR (95%
CD=1.53 (1.37-1.71), p<0.001), fatigue (OR
(95% CI)=1.74 (1.48-2.04), p<<0.001), depres-
sion. (OR (V5% CDH=1.51 (1.37-1.67),

$<0.001), anxiety (OR (95% CI)=1.32 (1.22—
1.43), p<0.001), and higher level of C3 (OR
95% CI)=9.53 (1.13-80.67), p=0.039) and
ESR (OR (95% CI)=1.03 (1.01-1.05), p=0.01),
as illustrated in Table 2.
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Table 3. Factors associated with disability (IBD-DI>20) in multivariate logistic regression analysis.

Factors Multivariate analysis
OR (95% CI) p-Value
BMI
<185 7.358 (2.695-20.087) <0.001
18.5-25 Ref
=25 0.96 (0.389-2.371) 0.93
Mayo 1.74 (1.488-2.035) <0.001
Fatigue (FSS) 1.261(1.002-1.588) 0.048
Depression (PHQ-9) 1.558 (1.364-1.781) <0.001

BMI, body mass index; Cl, confidence interval; FSS, the Fatigue Severity Scale; IBD-DI, Inflammatory Bowel Disease
Disability Index; OR, odds ratio; PHQ-9, the Patient Health Questionnaire-9; Ref, reference value.

Subsequently, in a multivariate analysis, the
independent risk factors of IBD-related disability
included BMI <18.5kg/m? (OR (95%
CI)=7.358 (2.695-20.087), p<<0.001), higher
Mayo score (OR (95% CI)=1.74 (1.488-2.035),
$»<0.001), fatigue (OR (95% CI)=1.261
(1.002-1.588), p=0.048), and depression (OR
(95% CI)=1.558 (1.364-1.781), p<<0.001), as
illustrated in Table 3.

Discussion

In this Chinese cross-sectional study involving
345 patients with UC, the median (IQR) score of
IBD-DI was 16.2 (9.6-26.5), with a disability
prevalence of 39.7%. Drawing parallels from pre-
vious large samples of IBD-DI studies, significant
regional differences were observed. Notably, the
severity of disability appears higher in Western
countries, ranging approximately from 17.9 to
30.2.9-1L1819 Some studies even indicate UC
patients experience higher levels of disability than
CD patients.!120 A French study reported a high
IBD disease burden, including poor QoL, fatigue,
work impairment, and depression, with one-third
of patients reporting marked disability and anxi-
ety.2? In another French cohort, the mean (*=SD)
IBD-DI score was 28.0 (+18.4), higher than our
results.!® In a European cohort, the overall disa-
bility pension rate at 10years after diagnosis of
IBD was 18.8%, with elevated relevant risks of
1.8 for UC.2122 An Eastern European assessment
of work disability and productivity loss reported a

32.3% disability pension rate and 28% work pro-
ductivity loss in this IBD population.?? According
to the Global Burden of Diseases, Injuries, and
Risk Factors Study of IBD, in 2017, the age-
standardized rates (ASRs) of years lived with dis-
ability (YLDs) and disability-adjusted life-years
(DALYs) were 12.6 and 23.2 per 100,000 popu-
lation, respectively.?* Whereas, research on IBD-
related disability in Asia is relatively inadequate.
In 2019, the ASRs of YLDs and DALYs of IBD
in China were 7.07/100,000 and 13.1/100,000,
respectively.> A Singaporean study reported a
28% disability prevalence within an IBD cohort.?
Overall, our study may indicate a relatively high
level of UC disability compared to other chronic
diseases.

We observed that IBD-DI correlated with Mayo
score, fatigue, anxiety, depression, HGB, ALB,
and ESR, particularly showing strong correlations
with anxiety and depression. Our results indicate
that disability was associated with low BMI, dis-
ease activity, disease severity, disease location,
treatment with corticosteroids or biologics, Mayo
score, fatigue, depression, anxiety, HGB, ALB,
C3, and ESR. In addition, BMI, Mayo score,
fatigue, and depression were identified as inde-
pendent risk factors for IBD-related disability in
UC patients. Overall, the association of disability
in UC was manifested as a positive relationship
with disease severity and psychological comorbid-
ity and a negative relationship with nutritional
status.
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Other investigations focusing on different dimen-
sions have demonstrated that IBD-related sur-
gery, hospitalization, disease activity, steroid use,
and EIMs serve as indicators of increased disabil-
ity in the IBD population.!%:2¢ A meta-analysis
identified disease activity and unemployment as
risk factors for disability in patients with UC.!!
An international multicenter study provided
strong evidence that IBD-related disability is
associated with presenteeism and hospitaliza-
tion.2” Conversely, factors associated with
IBD-DI vary across different regions. A multi-
center study conducted in America found that
IBD patients who belong to minority groups,
have public insurance, or have low household
income are 2-3 times more likely to report mod-
erate-to-severe disability.?8 Another study focus-
ing on UC patients from New York suggested
that ileal pouch-anal anastomosis is associated
with significant disability, particularly in female
patients and those with public insurance.?®

With the changes in lifestyle and dietary structure
brought about by economic globalization, the
incidence of UC in China has risen rapidly.* The
treatment goals have evolved from simple symp-
tom control to mucosal healing and patient-cen-
tered outcome reporting.3%-3! A meta-analysis
demonstrated a significantly higher prevalence of
psychiatric comorbidities in IBD patients com-
pared to the general population, including depres-
sion. (OR (5% CD=1.42 (1.33-1.52),
$<0.0001), anxiety (OR (95% CI)=1.3 (1.22—
1.44), p<<0.0001), and bipolar disorder (OR
(95% CI)=1.64 (1.20-2.24), p<<0.0001).32 The
Selecting Therapeutic Targets in Inflammatory
Bowel Disease (STRIDE) II consensus updated
in 2021 and the latest UC diagnosis and treat-
ment guidelines issued in China in 2023 both
advocated a treat-to-target (T2T) therapeutic
strategy as an optimized management approach
for UC.31:33 This strategy aims to enhance QoL
over the long term, while emphasizing both objec-
tive inflammatory status and PROs as key indica-
tors of treatment effectiveness. Since PROs were
introduced into the field of IBD, they have
emerged as a research hotspot and a crucial out-
come indicator for T2T.73* The PRO scales have
enriched the evaluation methods for UC, allow-
ing for a more objective assessment of subjective
symptoms. Given that objective clinical indica-
tors and subjective symptoms may not always
align, PRO scales have effectively bridged this
gap, informing clinical decision-making. Previous

PRO scales primarily centered on symptoms,
mental health, and QoL. However, IBD-related
disability has increasingly captured the attention
of researchers in recent years.20:26 IBD-related
disability encompasses a range of subjective and
objective symptoms, while the distinctiveness of
IBD-DI resides in its ability to not only assess
objective physical impairment but also reflect the
subjective attitude of patients.8

The somatic symptoms of UC, such as hema-
tochezia, diarrhea, abdominal pain, and abdomi-
nal distension, along with disabling complications
like anemia, malnutrition, EIMs, and psychologi-
cal abnormalities, can significantly impair work
capabilities, productivity, and overall QoL.3 The
long-term disease course may negatively affect
patients’ physiology, emotions, social abilities,
and QoL, ultimately leading to physical and men-
tal disabilities.

This study has several strengths. It fills a research
gap regarding disability in the Chinese UC popu-
lation, which may offer valuable insights for clini-
cal management. The research covered subjective
and objective factors such as demographic char-
acteristics, disease characteristics, treatment,
physical and mental health, nutritional status,
immune inflammation markers, and other
dimensions. To our knowledge, no previous
studies have explored correlations between the
IBD-DI scale and laboratory indicators in UC
patients. Although the sample size of patients
who tested laboratory indicators was relatively
small, our findings suggest that monitoring HB,
ALB, and ESR may help reduce disability levels
in patients.

According to the results of this study, clinicians
may reduce the risk of disability associated with
UC by addressing various aspects of patient care.
The findings suggest that reducing inflammation,
achieving UC remission, improving anemia and
malnutrition, and intervening in psychological
comorbidities may be effective strategies to pre-
vent disability. In addition, integrating TCM into
the treatment may be beneficial. TCM, as a bio-
psycho-social medicine, offers advantages through
its holistic, multicomponent, multi-target, and
multi-pathway approach.?> The latest Chinese
UC guideline recommends incorporating TCM
during the remission period.3? While existing evi-
dence supports the beneficial role of TCM in UC
treatment,3%37 further research is needed to
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develop comprehensive treatment strategies,
accumulate robust clinical evidence, and eluci-
date its underlying mechanisms of effects.

However, some limitations of this study need to
be acknowledged. The findings of this study are
based on patient self-reports, which show the
superiority of PROs but also introduce an inher-
ent subjective nature that could potentially influ-
ence the observed result. To address this, future
studies could incorporate physician evaluations
to provide cross-validation against the PROs. At
the time of the study, we collected several basic
demographic factors, but some important vari-
ables such as socioeconomic status (e.g.,
income, education level, and medical insur-
ance), lifestyle (e.g., physical activity patterns
and occupational exposures), and dietary habits
(e.g., Mediterranean diet, pro-inflammatory
diets, and enteral nutrition) were not included.
These variables may be potential confounders
affecting both disease progression and disability.
Since these wunmeasured confounders could
potentially bias the outcomes of IBD disability,
future studies should incorporate these factors to
strengthen the validity of the results. As a cross-
sectional study, the restricted sample size (espe-
cially the small number of patients with blood
test data) may limit the generalizability of our
findings to other populations. In addition, as a
single-center study conducted in a Class III
Grade A TCM hospital, with participants pri-
marily recruited from outpatient clinics, the
study population may have lower disease severity
and specific demographic characteristics, poten-
tially introducing selection bias. These factors
may limit the generalizability of our findings to
the broader Chinese UC population. For future
evaluations of disability among patients, pro-
spective studies with multiple follow-ups would
be more accurate.

Conclusion

Therefore, as a lifelong disease with a high risk
of disability, UC has a heavy disease burden
and seriously affects the physical function,
social activity, and mental health of patients,
which should be paid high attention to. In
conclusion, this study identified mainly associ-
ation factors of disability in UC, including dis-
ease activity, inflammatory status, nutritional
deficiencies, psychological comorbidity, as well
as treatment received, which may enable

targeted interventions to be developed for UC
patients.
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Appendix

Abbreviations

ALB
5-ASA
BMI
CI
CRP
El

E2

E3
EIMs
ESR

albumin

5-aminosalicylic acid

body mass index

confidence interval

C-reactive protein

ulcerative proctitis

left-sided ulcerative colitis
extensive colitis
extraintestinal manifestations
erythrocyte sedimentation rate

FC

FSS
GAD-7
IBD
IBD-DI

IQR
OR
PHQ-9
PRO
SRCC
TCM
uUC

fecal calprotectin

Fatigue Severity Scale

Generalized Anxiety Disorder-7
inflammatory bowel disease
Inflammatory Bowel Disease Disability
Index

interquartile range

odds ratio

Patient Health Questionnaire-9
patient-reported outcomes
Spearman’s rank correlation coefficient
traditional Chinese medicine
ulcerative colitis
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