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Abstract Background Improving Crohn’s disease (CD) management requires a comprehensive 
understanding of the disease’s full impact. Τhis real-world, patient-reported survey investigated 
the disease burden and unmet medical needs among Greek patients with CD.

Methods Between October 2023 and January 2024, members of the Hellenic Society of Crohn’s 
Disease and Ulcerative Colitis Patients (HELLESCC) completed a structured questionnaire. 
The questionnaire captured demographics, disease and treatment characteristics, as well as 
patient-reported outcomes: Short Inflammatory Bowel Disease Questionnaire (SIBDQ), Work 
Productivity and Activity Impairment (WPAI), Patient Health Questionnaire-9 (PHQ-9), 
treatment satisfaction, and treatment adherence. To determine associated factors, both univariate 
and multivariate logistic regression analyses were carried out.

Results Among 240 CD patients, 52.9% had active disease and 83.7% were treated with advanced 
therapies (biological/small molecule agents). Approximately 73.1% reported impaired quality 
of life (QoL) (SIBDQ <60), 30.9% reduced work productivity, and 36.0% limitations in daily 
activities. Nearly half (46.1%) reported moderate-to-severe depressive symptoms (PHQ-9 ≥10). 
Four of 10  patients expressed dissatisfaction with their treatment and 9.9% reported reduced 
adherence. Higher disease activity was associated with poorer QoL, reduced work productivity, 
worse mental health, and lower treatment satisfaction. Notably, 76.3% of patients on advanced 
therapies reported impaired QoL. Of these, 30.9% were in clinical remission.

Conclusions In Greece, CD patients continue to bear a substantial disease burden, evidenced 
by reduced QoL, impaired work productivity and daily activity, high rates of depression, and 
persistent disease activity. A  significant proportion also reported dissatisfaction with their 
treatment, underscoring ongoing unmet needs in disease management.
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Introduction

Crohn’s disease (CD) is a chronic inflammatory disorder of 
the gastrointestinal tract characterized by periods of remission 
and recrudescence [1]. The burden of CD extends beyond 
the clinical manifestations, adversely affecting employment, 
work productivity and social engagement [2]. Consequently, 
patients experience a significant deterioration in psychological 
functioning and health-related quality of life (HRQoL) [2,3].

According to global research, patients often perceive 
their disease burden differently from clinicians, prioritizing 
symptom severity and HRQoL outcomes over traditional 
clinical metrics [4,5]. Fatigue, for example, is identified as 
the most distressing symptom, affecting over 80% of patients 
and approximately 50% of those in remission [6]. In response 
to these challenges, initiatives such as STRIDE-II, by the 
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International Organization for the Study of Inflammatory 
Bowel Disease, recognize improvement of HRQoL as an 
essential long-term treatment target [7]. The European Crohn’s 
and Colitis Organisation (ECCO) also underlines the need 
to assess HRQoL and patient satisfaction as part of optimal 
standards of care [8].

Patient-reported outcomes (PROs) capture patient’s 
perception of their HRQoL, work efficiency and mental 
health [9]. These measures are increasingly required by 
regulatory agencies, and are used as primary endpoints in 
clinical trials [10,11]. Validated tools for assessing PROs in CD 
include the Short Inflammatory Bowel Disease Questionnaire 
(SIBDQ) for disease-specific QoL [2,12-14], the CD-related 
Work Productivity and Activity Impairment (WPAI) 
questionnaire for absenteeism, presenteeism and activity 
impairment [15-17], and the Patient Health Questionnaire-9 
(PHQ-9) for depressive symptoms [18-20].

Real-world PRO data are particularly valuable, as they can 
identify unmet needs, inform shared decision-making, and 
support value-based care strategies. Moreover, they provide 
critical insights into the actual impact of disease and treatment 
beyond controlled clinical settings, guiding the development 
of more patient-centered healthcare approaches. In Greece, 
however, evidence on patient-reported burden and unmet needs 
in CD remains scarce. Hence, the primary objective of this survey 
was to assess the overall disease burden and unmet medical needs 
of CD patients, using a comprehensive set of validated PRO 
instruments. The study also investigated the associations between 
demographic and disease-related factors and these PROs.

Materials and methods

Study design and population

Between October 2023 and January 2024, a cross-sectional 
survey was conducted using a structured questionnaire, in 
collaboration with Hellenic Society of Crohn’s disease and 
Ulcerative Colitis patients (HELLESCC). Eligible participants 
were adults diagnosed with CD and members of the association. 
All candidates received the questionnaire as a link via email or 
phone. Recruitment was managed by HELLESCC staff without 
collecting personal data. All participants were informed 
of the study’s purpose, provided consent, and participated 
voluntarily, with the option to withdraw at any time. Responses 
were anonymous and treated with strict confidentiality.

Questionnaire and variables

The questionnaire was developed in the Greek language. 
Data were collected for sociodemographic characteristics, 

smoking status, comorbidity history, disease activity and 
other characteristics, current CD treatments, and PROs, 
including SIBDQ, WPAI-CD, PHQ-9, treatment satisfaction, 
and treatment adherence. Disease activity was assessed 
using the Harvey-Bradshaw Index (HBI), and the following 
categories were defined based on score: remission (0-4), mild 
(5-7), moderate (8-16) and severe (>16) [21]. All prescribed 
CD therapies available at the time of the survey were 
recorded and classified as advanced (tumor necrosis factor 
inhibitors [TNFi], α4-integrin inhibitor, interleukin-12/23 
inhibitor [IL-12/23i], and Janus kinase inhibitors [JAKi]) 
or non-advanced (5-aminosalicylic acids, corticosteroids, 
immunosuppressants, and antibiotics) treatments.

The questionnaire included validated measures for 
the evaluation of the following PROs: QoL (SIBDQ), 
work productivity (WPAI), and psychological burden 
(PHQ-9) [13,15,18]. The SIBDQ ranges from 10-70, with scores 
interpreted as follows: 60-70 (mild/no impairment), 45-59 
(moderate impairment) or 10-44 (severe impairment) [2,14,22]. 
In this study, a score lower than 60 indicated moderate-to-
severe QoL impairment, while scores of 60 or higher reflected 
normal QoL. The WPAI score (0-100%), measures absenteeism 
(work time missed), presenteeism (impairment at work), work 
productivity loss (overall work impairment/absenteeism plus 
presenteeism), and activity impairment [2,15,16]. Although 
thresholds have not been established, severity was categorized 
following Williet et al, [2] as mild (0-19%), moderate 
(20-49%), or severe (≥50%). The PHQ-9 score ranges from 
0-27, with increasing scores indicating more severe depressive 
symptoms: 0-4 (none or minimal), 5-9 (mild), 10-14 
(moderate), 15-19 (moderately severe), or 20-27 (severe). The 
cutoff point of 10 or greater corresponds to a moderate-to-
severe condition, potentially indicating clinically significant 
depression [18,20,22]. This study employed the validated 
Greek versions of the HBI, SIBDQ, WPAI-CD and PHQ-9 
questionnaires, which are all freely available [23-26].

Treatment satisfaction was evaluated with a 5-scale Likert 
study-specific question (not at all; not very; quite; very; 
extremely satisfied). Participants who reported dissatisfaction 
(responses of “not at all,” “not very,” or “quite”) were asked to 
provide the reasons. Treatment adherence was assessed using 
a separate, study-specific 5-point Likert scale (I follow my 
treatment regularly; occasionally I forget to/do not take my 
treatment; sometimes I forget to/do not take my treatment; 
often I forget to/do not take my treatment; I never take my 
treatment). Patients who did not follow their treatment 
regularly selected from a list of reasons for their non-adherence.

Statistical analysis

Categorical variables were reported using frequencies 
(n) and percentages (%), while continuous variables were 
described using means and standard deviations (SD). Socio-
demographic variables, clinical variables, and PROs (SIBDQ, 
WPAI-UC, PHQ-9, treatment satisfaction, and treatment 
adherence) were categorized by treatment type (advanced or 
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non-advanced). Associations between treatment type and 
sociodemographic and disease characteristics were assessed 
using Pearson’s chi-squared test for categorical variables 
and the Mann–Whitney U test for continuous variables. 
Differences in means or proportions between the advanced 
and non-advanced treatment groups were also calculated, 
along with their respective 95% confidence intervals (CIs). CIs 
improve clinical interpretation by providing a plausible range 
of values and reflecting both the magnitude and direction of the 
effect [27]. It is essential to emphasize that these comparisons 
are cross-sectional and should not be interpreted as reflecting 
treatment response. Relationships between PROs and disease 
activity were quantified using Spearman’s correlation coefficient 
(SCC). In addition, the relationship between PROs and 
sociodemographic and disease characteristics was examined 
through both bivariate and multivariate logistic regression 
analyses. Variables with a P-value <0.15 in the bivariate analysis 
were entered into a multivariate logistic regression model using 
stepwise selection. Results are presented as odds ratios (ORs) 
with 95%CIs. Statistical significance was defined as P<0.05. All 
data processing and analyses were performed using IBM SPSS 
Statistics version 29.0.

Results

Participants’ characteristics

The questionnaire was sent to 871 CD patients and returned 
by 275 (participation rate: 31.5%). The final analysis included 
240 CD patients (35 respondents who were not receiving any 
drug therapy for CD were excluded), with 47.1% in remission, 
25% with mild disease, and 27.9% in moderate-to-severe 
disease. The mean age (±SD) was 42.5±10.5 years, and 41.7% of 
patients were male. Approximately 4 of 10 were active smokers 
(40.8%), and a similar percentage (37.1%) had undergone CD-
related surgery. The mean age at diagnosis was 31.1±10.7 years 
and the mean disease duration was 11.4±7.8 years. Interestingly, 
the mean time between symptom onset and diagnosis was 
14.8±17.9 months. Over the previous year, the mean number 
of gastroenterologist visits was 3.1±3.6, and 14.1% were 
hospitalized at least once. One or more comorbidities were 
reported in 63.9% of patients (Supplementary Table 1). These 
and other patients’ characteristics are presented in Table 1.

The majority of the participants (83.7%) were treated 
with advanced therapies (alone or in combination with non-
advanced therapies), while 16.2% received non-advanced 
treatment. In the advanced therapy group, patients were 
younger (41.8  vs. 46.5  years, P=0.029) and had lower rates 
of being married (50.4% vs. 71%, P=0.037) and in paid 
employment (53.9% vs. 71%, P=0.082). The mean age at 
diagnosis was significantly lower in advanced treatment 
recipients (30.5  vs. 34.3  years, P=0.042) and the delay from 
symptom onset to diagnosis was longer (15.6 vs. 11.0 months, 
P=0.036). During the previous 12  months, surgery (40.3% 
vs. 22.6%, P=0.039) and gastroenterologist visits (3.7  vs. 2.1, 
P=0.002) were more common in the advanced group, and 

hospitalizations occurred exclusively among patients receiving 
advanced therapies (17.3% vs. 0%, P<0.001). Higher disease 
activity (moderate-to-severe: 31.3% vs. 10.2%, P=0.011) was 
reported in advanced treatment patients.

Patient-reported outcomes

Table  2 presents the data on PROs. The mean SIBDQ 
score was estimated at 46.7±15.0. Τhe majority of participants 
(73.1%) reported moderately to severely impaired QoL 
(SIBDQ<60), with a significantly higher proportion in the 
advanced treatment group compared to the non-advanced 
group (76.3% vs. 58.8%, P=0.038). Notably, among patients in 
the advanced treatment group who reported impaired QoL, 
30.9% were in remission.

Of 182  patients who completed the WPAI questionnaire, 
107 (58.8%) were in paid employment and eligible to respond. 
The mean absenteeism was 10.4±21.9%, while nearly a third 
of the participants reported presenteeism (25±27.7%), work 
productivity loss (30.9±32.4%), and activity impairment 
(36±32.5%). Moderate-to-severe absenteeism, presenteeism, 
work productivity and activity impairment were reported 
by 17.5%, 53.2%, 55.7% and 63.5% of patients, respectively. 
Moderate-to-severe activity impairment was significantly more 
common in the advanced group (68.3% vs. 42.4%, P=0.005).

Around half of the participants (46.1%) reported moderate-
to-severe depressive symptoms. The mean PHQ-9 score 
was 9.7±7.6, which is just under the borderline (≥10) of 
moderate-to-severe depression.

Overall, 39.2% of the participants were “not at all,” “not 
very” or “quite” satisfied with their treatment. Four in 10 of 
advanced recipients were dissatisfied, with “increasing fatigue” 
being the primary reason (17%) (Supplementary Table  2). 
Almost one tenth (9.9%) of the total population were non-
adherent, as were one third of the patients (33.3%) in the non-
advanced treatment group (Supplementary Table 3).

Univariate and multivariate analyses

Univariate and multivariate logistic regression 
analyses were conducted to determine the factors 
linked to moderately to severely impaired quality of life 
(SIBDQ<60), moderate-to-severe overall work impairment 
(WPAI≥20%), moderate-to-severe depressive symptoms 
(PHQ-9≥10), as well as low levels of treatment satisfaction and 
adherence (Tables 3-5 and Supplementary Tables 4 and 5).

In the multivariate analyses, the risk of moderately to 
severely impaired QoL was significantly higher in patients 
without paid employment (OR 5.07, 95%CI 1.74-14.79; 
P=0.003) and those with active disease (OR 19.71, 95%CI 5.99-
64.81; P<0.001). The risk of moderate-to-severe overall work 
impairment was significantly greater in women, who had a 
more than threefold risk compared to men (OR 3.30, 95%CI 
1.06-10.27; P=0.04), and in patients with active disease (OR 
11.16, 95%CI 3.14-39.74; P<0.001).
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Table 1 Characteristics of the study population

Characteristics Total 
(n=240)

Advanced 
therapiesa 
(n=201)

Non‑advanced 
therapiesb 

(n=39)

Difference (95%CI) c P‑valued

Age, years
Mean±SD 42.5±10.6 41.8±10.1 46.5±12.3 ‑4.7 (‑8.3 to ‑1.1) 0.029

Sex, n (%)
 Male 100 (41.7%) 81 (40.3%) 19 (48.7%) ‑8.4% (‑25.1 to 8.3%) 0.329

BMI, n (%)
Underweight (<18.5)
Normal (18.5‑25)
Overweight (25‑30)
Obese (≥30)

10 (4.2%)
84 (35.0%)
100 (41.7%)
46 (19.2%)

9 (4.5%)
71 (35.3%)
84 (41.8%)
37 (18.4%)

1 (2.6%)
13 (33.3%)
16 (41.0%)
9 (23.1%)

1.9% (‑7.2% to 7.3%)
2.0% (‑14.7 to 17.3%)
0.8% (‑16.1 to 16.9%)
7.3% (‑19.9 to 8.5%)

0.584
0.812
0.929
0.498

Residence, n (%)
Urban area (>10.000) 204 (85%) 172 (85.6%) 32 (82.1%) 3.5% (‑8.3 to ‑17.8%) 0.573

Family status, n (%)
Married

n=172
93 (54.1%)

n=141
71 (50.4%)

n=31
22 (71.0%)

‑20.6% (‑37.0 to ‑1.7%) 0.037

Socioeconomic status, n (%)
In paid employment§

n=172
98 (57.0%)

n=141
76 (53.9%)

n=31
22 (71.0%) ‑17.1% (‑33.5 to ‑1.8%) 0.082

Education level, n (%) 
Bachelor degree or more, n (%)

n=172
93 (54.1%)

n=141
73 (51.8%)

n=31
20 (64.5%)

‑12.7% (‑30.2 to 9.5%) 0.197

Smoker, n (%)
Current smoker
Former smoker
Never smoker

98 (40.8%)
64 (26.7%)
78 (32.5%)

83 (41.3%)
50 (24.9%)
68 (33.8%)

15 (38.5%)
14 (35.9%)
10 (25.6%)

2.8% (‑1.0 to 18.8%)
‑11.0% (‑27.4 to 4.4%)
8.2% (‑8.4 to 21.2%)

0.742
0.154
0.318

Age at diagnosis, years
Age at diagnosis, Mean±SD 31.1±10.7 30.5±10.5 34.3±11.2 ‑3.8 (‑7.5 to ‑0.2) 0.042

Disease duration, years 
Disease duration, Mean±SD 11.4±7.8 11.3±7.6 12.2±8.8 ‑0.9 (‑3.6 to 1.8) 0.337

Time from symptoms’ onset to diagnosis, 
months 

Time on onset, Mean±SD 14.8±17.9 15.6±19.0 11.0±10.4 4.5 (0.3 to 8.9) 0.036

Surgery, n (%) n=170 n=139 n=31

Surgery 63 (37.1%) 56 (40.3%) 7 (22.6%) 17.7% (2.5 to 32.9%) 0.039

Gastroenterologist visits in the past 12 months 
Number of visits, Mean±SD

n=170
3.1±3.6

n=139
3.5±3.7

n=31
1.4±2.1

2.2 (0.8 to 3.5) 0.002

Hospitalization in the past 12 months, n (%)
Hospitalization

n=170
24 (14.1%)

n=139
24 (17.3%)

n=31
0 (0%) 17.3% (6.1 to 23.3%) <0.001

Comorbidities, n (%)
One or more

n=169
108 (63.9%)

n=138
91 (65.9%)

n=31
17 (54.8%) 11.1% (‑6.9 to 29.7%) 0.245

Disease Activity*, n (%)
Remission
Mild
Moderate‑to‑severe

Moderate 
Severe

113 (47.1%)
60 (25%)

67 (27.9%)
64 (26.7%)

3 (1.3%)

87 (43.3%)
51 (25.4%)
63 (31.3%)
60 ( 29.9%)

3 (1.5%)

26 (66.7%)
9 (23.1%)
4 (10.2%)
4 (10.3%)

0 (0%)

‑23.4% (‑31.5 to ‑8.4%)
2.3% (‑13.2 to 15.7%)
21.1% (7.5 to 31.2%)

‑‑
‑‑

0.007
0.762
0.007

‑‑
‑‑

Ongoing treatment 
Non‑advanced therapies, n (%)

5‑ASA
Corticosteroids 
Immunosuppressants 
Antibiotics

25 (10.4%)
17 (7.1%)

64 (26.7%)
10 (4.2%)

14 (7%)
15 (7.5%)

36 (17.9%)
8 (4%)

11 (28.2%)
2 (5.1%)

28 (71.8%)
2 (5.1%)

(Contd...)
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Table 1 (Continued)

Characteristics Total 
(n=240)

Advanced 
therapiesa 
(n=201)

Non‑advanced 
therapiesb 

(n=39)

Difference (95%CI) c P‑valued

Advanced therapies, n (%)
TNF inhibitors 
Integrin α4 inhibitor
Interleukin‑12/23 inhibitor
JAK inhibitors 

145 (60.4%)
11 (4.6%)

43 (17.9%)
2 (0.8%)

145 (72.1%)
11 (5.5%)

43 (21.4%)
2 (1%)

*Harvey-Bradshaw Index (HBI): remission: <4; mild: 5-7; moderate: 8-16; severe: >16 
§Full- or part-time employment or self-employed 
aAdvanced therapies: tumor necrosis factor inhibitors, integrin α4 inhibitor, interleukin-12/23 inhibitors, and Janus kinase inhibitors 
bNon-advanced therapies: 5-aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics 
cUnadjusted mean difference (95%CI) between groups for continuous variables and difference in percentage points (95%CI) between groups for categorical 
variables  

dPearson’s χ2 test or Mann-Whitney test 
5-ASA, 5-aminosalicylic acid; BMI, body mass index; JAK, Janus kinase; SD, standard deviation; TNF, tumor necrosis factor 

Table 2 Patient-reported outcomes in the study population

Outcomes Total
(n=240)

Advanced
Therapiesa

(n=201)

Non‑advanced
Therapiesb

(n=39)

Difference (95%CI) c P‑valued

Quality of life 
SIBDQ 

Mean±SD
Moderate‑to‑severe impact<60, n (%)

n=182
46.7±15.0

133 (73.1%)

n=148
45.4±15.4

113 (76.3%)

n=34
52.7±11.8
20 (58.8%)

‑7.4 (‑12.9 to ‑1.8)
17.5% (0.2 to 35.2%)

0.003
0.038

Productivity loss
WPAI 

Absenteeism
Mean±SD
Moderate‑to‑severe impact≥20%, n (%)

n=97
10.4±21.9%
17 (17.5%)

n=77
11.8±23.6%
15 (19.5%)

n=20
5.1±12.2%

2 (10%)
6.7% (‑4.2 to 17.6%)

9.5% (‑10.2 to 23.5%)
0.084
0.235

Presenteeism
Mean±SD
Moderate‑to‑severe impact≥20%, n (%)

n=94
25.0±27.7%
50 (53.2%)

n=74
22.4±25.1%
38 (51.4%)

n=20
34.5±34.7%
12 (60.0%)

‑12.1% (‑29.2 to 5.0%)
‑8.6% (‑31.2 to 15.6%)

0.158
0.492

Work productivity loss
Mean±SD
Moderate‑to‑severe impact≥20%, n (%)

n=97
30.9±32.4%
54 (55.7%)

n=77
29.4±31.4%
42 (54.5%)

n=20
36.5±36,2%
12 (60.0%)

‑7.1% [‑23.2 to 9.1%]
‑5.5% (‑28.0 to 18.6%)

0.386
0.662

Activity impairment
Mean±SD
Moderate‑to‑severe impact≥20%, n (%)

n=178
36.0±32.5%
113 (63.5%)

n=145
37.9±32.0%
99 (68.3%)

n=33
27.6±34.1%
14 (42.4%)

10.4% (‑2.0 to 23.4%)
25.9% (7.1 to 43.2%)

0.099
0.005

Psychological burden
PHQ‑9

Mean±SD
Moderate‑to‑severe impact≥10, n (%)

n=178
9.7±7.6

82 (46.1%)

n=145
10.1±7.7

68 (46.9%)

n=33
7.8±7.1

14 (42.4%)
2.3 (‑0.6 to 5.1)

‑4.5% (‑14.2 to 22.4%)
0.061
0.642

Treatment satisfaction
Yes, n (%)¥

n=227
138 (60.8%)

n=188
110 (58.5%)

n=39
28 (71.8%) ‑13.3% (‑27.9 to 3.3%) 0.122

Treatment adherence
Yes, n (%)§

n=222
200 (90.1%)

n=183
174 (95.1%)

n=39
26 (66.7%) 28.4% (13.9 to 43.8%) <0.001

¥Responses for “very/extremely satisfied” 
§Responses for “I follow my treatment regularly” 
aAdvanced therapies: tumor necrosis factor inhibitors, integrin α4 inhibitors, interleukin-12/23 inhibitors, and Janus kinase inhibitors 
bNon-advanced therapies: 5-aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics  
cUnadjusted mean difference (95%CI) between groups for continuous variables and difference in percentage points (95%CI) between groups for categorical 
variables 
dPearson’s χ2 test or Mann–Whitney test 
PHQ-9, Patient Health Questionnaire-9; PROs, Patient-Reported Outcomes; SD, standard deviation; SIBDQ, Short Inflammatory Bowel Disease Questionnaire; 
WPAI, Work Productivity and Activity Impairment
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Multivariate analysis also confirmed that smoking, disease 
activity and the presence of comorbidities were significantly 
associated with depression. In particular, participants who were 
current smokers (OR 2.67, 95%CI 1.02-7.03; P=0.047), those 
with active disease (OR 8.93, 95%CI 3.94-20.27; P<0.001), and 
patients with 1 or more comorbidities (OR 2.84, 95%CI 1.16-
6.94; P=0.022) were more likely to report moderate-to-severe 
depressive symptoms.

Active disease was also found to be associated with lower 
odds of treatment satisfaction, indicating a 70% reduction 

compared to patients in remission (OR 0.30, 95%CI 0.14-0.65; 
P=0.002) (Supplementary Table  4). Additionally, patients 
without paid employment had 53% lower odds of being 
satisfied with their treatment, compared to patients with 
paid employment (OR 0.47, 95%CI 0.22-0.98; P=0.045). 
Regarding treatment adherence, current smokers were 
less likely to adhere to their treatment compared to never 
smokers (OR 0.17, 95%CI 0.03-0.86; P=0.032), whereas 
patients receiving advanced treatment were much more 
likely to adhere to treatment, compared to those on non-

Table 3 Factors associated with moderately to severely (SIBDQ <60) impaired QoL: univariate and multivariate logistic regression analyses 

SIBDQ Univariate analysis Multivariate analysis

OR [95%CI] P‑value OR [95%CI] P‑value

Sex
Male
Female

Ref
2.54 [1.32‑4.9]

0.005 Ref
1.23 [0.49‑3.09] 0.658

Age
<50 years
50 years or more

Ref
1.18 [0.57‑2.45] 0.655

Employment status
In paid employment
Without paid employment

Ref
3.22 [1.54‑6.71] 0.002

Ref
5.07 [1.74‑14.79] 0.003

BMI
Underweight and normal
Overweight and obese

Ref
1.32 [0.69‑2.51] 0.403

Smoking status
Never smoker
Former smoker
Current smoker

Ref
1.53 [0.67‑3.48]
1.94 [0.89‑4.22]

0.313
0.095

Ref
2.37 [0.72‑7.82]
1.98 [0.66‑5.94]

0.157
0.225

Disease activity*
Inactive
Active

Ref
19.07 [7.05‑51.55] <0.001

Ref
19.71 [5.99‑64.81] <0.001

Age at diagnosis
0‑30 years
>30 years

Ref
1.33 [0.69‑2.54] 0.39

Disease duration
<10 years
10‑19 years
20 years or more

Ref
1.08 [0.5‑2.28]
0.66 [0.29‑1.5]

0.849
0.321

Surgery
No
Yes

Ref
1.12 [0.57‑2.2] 0.75

Hospitalization in the past 12 months
No
Yes

Ref
1.21 [0.45‑3.26] 0.704

Ongoing treatmentsⱡ

Non‑advanced 
Advanced 

Ref
2.26 [1.03‑4.94]

0.041
Ref

1.05 [0.39‑3.26]

0.933

Comorbidities
None
One or more

Ref
4.06 [2.04‑8.08] <0.001

Ref
2.65 [0.98‑7.16] 0.055

*Inactive: Patients in remission. Active: Patients with mild, moderate or severe disease activity 
ⱡNon-advanced therapies: 5-aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics. Advanced therapies: tumor necrosis factor inhibitors, 
integrin α4 inhibitors, interleukin-12/23 inhibitors, and Janus kinase inhibitors 
CI, confidence interval; BMI, body mass index; OR, odds ratio; ref, reference value; SIBDQ, Short Inflammatory Bowel Disease Questionnaire
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advanced treatment (OR 22.39, 95%CI 4.34-115.61; P<0.001) 
(Supplementary Table 5).

Correlations between PROs and disease activity

All the SCCs revealed statistically significant (P<0.001) 
associations between PROs and disease activity, with the 
exception of treatment adherence (Table  6). The strongest 
correlations were observed between presenteeism and work 
productivity loss (SCC 0.97, 95%CI 0.96-0.98), and between QoL 

and both psychological burden (SCC -0.82, 95%CI -0.86 to -0.76), 
and activity impairment (SCC -0.79, 95%CI -0.84 to -0.72).

Disease activity (HBI) was very strongly and inversely 
associated with QoL (SCC  -0.79, 95%CI  -0.84 to  -0.73) and 
was positively correlated with greater work and activity 
impairment: absenteeism (SCC 0.57, 95%CI 0.41-0.69), 
presenteeism (SCC 0.52, 95%CI 0.34-0.65), work productivity 
loss (SCC 0.58, 95%CI 0.42-0.70), and activity impairment 
(SCC 0.72, 95%CI 0.64-0.79). A strong positive correlation was 
also found between disease activity and psychological burden 
(SCC 0.63, 95%CI 0.53-0.71).

Table 4 Factors associated with moderate-to-severe overall work impairment (WPAI ≥20%): univariate and multivariate logistic regression analyses

WPAI Univariate analysis Multivariate analysis

OR [95%CI] P‑value OR [95%CI] P‑value

Sex
Male
Female

Ref
2.55 [1.13‑5.75] 0.024

Ref
3.30 [1.06‑10.27] 0.04

Age
<50 years
50 years or more

Ref
1.43 [0.54‑3.79] 0.47

BMI
Underweight and normal
Overweight and obese

Ref
1.11 [0.49‑2.49] 0.802

Smoking status
Never smoker
Former smoker
Current smoker

Ref
1.08 [0.38‑3.09]
2.17 [0.8‑5.89]

0.881
0.13

Ref
0.61 [0.15‑2.46]
1.46 [0.39‑5.41]

0.485
0.58

Disease activity*
Inactive
Active

Ref
8.75 [3.37‑22.72] <0.001

Ref
11.16 [3.14‑39.74] <0.001

Age at diagnosis
0‑30 years
>30 years

Ref
1.93 [0.86‑4.34] 0.11

Ref
0.70 [0.15‑3.20] 0.644

Disease duration
<10 years
10‑19 years
20 years or more

Ref
0.56 [0.23‑1.36]
0.48 [0.16‑1.42]

0.203
0.185

Surgery
No
Yes

Ref
1.26 [0.55‑2.9] 0.145

Ref
3.13 [0.95‑10.29] 0.06

Hospitalization in the past 12 months
No
Yes

Ref
1.25 [0.38‑4.16] 0.713

Ongoing treatmentsⱡ

Non‑advanced 
Advanced 

Ref
0.8 [0.29‑2.18] 0.662

Comorbidities
None
One or more

Ref
1.68 [0.75‑3.8] 0.211

*Inactive: Patients in remission. Active: Patients with mild, moderate or severe disease activity 
ⱡNon-advanced therapies: 5-aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics.  Advanced therapies: tumor necrosis factor inhibitors, 
integrin α4 inhibitors, interleukin-12/23 inhibitors, and Janus kinase inhibitors 
ΒΜΙ, body mass index; CI, confidence interval; OR, odds ratio; ref, reference value; WPAI, Work Productivity and Activity Impairment 
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Impaired QoL was strongly and inversely correlated with 
absenteeism (SCC -0.53, 95%CI -0.66 to -0.36), presenteeism 
(SCC  -0.65, 95%CI  -0.76 to  -0.51), and work productivity 
loss (SCC  -0.68, 95%CI  -0.78 to  -0.55). In addition, activity 
impairment was also very strongly associated with presenteeism 
(SCC 0.75, 95%CI 0.64-0.83) and work productivity loss 
(SCC 0.73, 95%CI 0.62-0.82).

Psychological burden was positively correlated with all 
WPAI domains, including absenteeism (SCC 0.41, 95%CI 
0.22-0.56), presenteeism (SCC 0.51, 95%CI 0.34-0.65), work 

productivity loss (SCC 0.53, 95%CI 0.37-0.68), and activity 
impairment (SCC 0.67, 95%CI 0.58-0.75).

The weakest, though still significant, correlations were 
associated with treatment satisfaction and both activity 
impairment (SCC  -0.32, 95%CI  -0.45 to  -0.18) and 
psychological burden (SCC  -0.28, 95%CI  -0.42 to  -0.14). 
Correlations between treatment satisfaction on the one hand, 
and disease activity, QoL, absenteeism, presenteeism and 
work productivity on the other, were moderate. Absenteeism 
was moderately correlated with presenteeism (SCC 0.43, 

Table 5 Factors associated with moderate-to-severe depressive symptoms (PHQ-9 ≥10): univariate and multivariate logistic regression analyses

PHQ‑9 Univariate analysis Multivariate analysis

OR [95%CI] Pvalue OR [95%CI] P‑value

Sex
Male
Female

Ref
2.50 [1.37‑4.58] 0.003

Ref
1.31 [0.60‑2.89] 0.497

Age
<50 years
50 years or more

Ref
1.11 [0.58‑2.1]

0.754

Employment status
In paid employment
Without paid employment

Ref
1.65 [0.91‑2.99] 0.101

Ref
1.71 [0.77‑3.78] 0.188

BMI
Underweight and normal
Overweight and obese

Ref
1.42 [0.79‑2.56] 0.237

Smoking status
Never smoker
Former smoker
Current smoker

Ref
1.57 [0.71‑3.46]
2.18 [1.05‑4.53]

0.265
0.037

Ref
1.95 [0.69‑5.51]
2.67 [1.02‑7.03]

0.205
0.047

Disease activity*
 Inactive
 Active

Ref
8.83 [4.43‑17.60] <0.001

Ref
8.93 [3.94‑20.27] <0.001

Age at diagnosis
0‑30 years
>30 years

Ref
1.11 [0.62‑1.99] 0.715

Disease duration
<10 years
10‑19 years
20 years or more

Ref
0.86 [0.45‑1.66]
1.06 [0.48‑2.31]

0.659
0.89

Surgery
No
Yes

Ref
0.76 [0.41‑1.41] 0.386

Hospitalization in the past 12 months
No
Yes

Ref
1.70 [0.71‑4.07] 0.236

Ongoing treatmentsⱡ

Non‑advanced 
Advanced 

Ref
1.2 [0.56‑2.57] 0.642

Comorbidities
None
One or more

Ref
3.97 [2.03‑7.75] <0.001

Ref
2.84 [1.16‑6.94] 0.022

*Inactive: Patients in remission. Active: Patients with mild, moderate or severe disease activity 
ⱡNon-advanced therapies: 5-aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics.  Advanced therapies: tumor necrosis factor inhibitors, 
integrin α4 inhibitors, interleukin-12/23 inhibitors, and Janus kinase inhibitors 
BMI, body mass index; CI, confidence interval; OR, odds ratio; ref, reference value; PHQ-9, Patient Health Questionnaire
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95%CI 0.25-0.59), activity impairment (SCC 0.40, 95%CI 0.21-
0.56), and psychological burden (SCC 0.41, 95%CI 0.22-0.56). 
No correlations were observed between treatment adherence 
and other PROs or disease activity.

Discussion

CD significantly affects patients’ lives, extending beyond 
gastrointestinal symptoms to impair HRQoL, mental health 
and work performance. Despite therapeutic advances, many 
patients continue to experience physical and psychological 
challenges. Consequently, PROs have emerged as critical 
tools for the comprehensive assessment of disease burden [9]. 
Understanding PROs is crucial for optimizing care and aligning 
treatment strategies with patients’ experiences. This survey 
assessed the impact of CD as reflected by PROs, and evaluated 
the unmet medical needs of CD patients in a Greek real-world 
setting, where existing knowledge is limited.

In this study, nearly 3 of 4  (73%) patients reported 
moderately to severely impaired QoL, reflecting the chronic 
and relapsing nature of CD, where uncomfortable symptoms 
and treatment side-effects often reduce QoL [2,28-30]. 
Interestingly, patients on advanced therapies reported 
moderately to severely impaired QoL more frequently (76.3% 
vs. 58.8%, P=0.038), consistent with the report by Kalafateli 
et al [31]. In addition, unemployment and disease activity were 

significantly associated with lower QoL, in line with previous 
studies [12,31-33].

Work-related impact was substantial, with moderate-
to-severe absenteeism, presenteeism and overall work 
productivity loss reported by 17.5%, 53.2% and 55.7% of 
patients, respectively. These findings align with prior research 
in inflammatory bowel disease (IBD), where fatigue was a 
major driver of both absenteeism and presenteeism, regardless 
of disease activity [34]. In a previous Greek study, 40% of 
IBD patients also reported disease-related work-limitations, 
particularly among those aged 18-29 and 40-49 years [35]. More 
than half of the patients (57%) required time off work due to 
symptoms or clinic visits, with annual sick leave ranging from 
1-20 days [35]. Female sex and disease activity were associated 
with a greater risk of moderate-to-severe productivity loss, as 
found in earlier studies [2,16,36].

Patients with CD experience a great psychological burden, 
which is reflected in anxiety and depression. Feelings of 
shame, isolation and body dissatisfaction are frequently 
reported and significantly compromise their psychosocial 
functioning [37]. The present survey identified that moderate-
to-severe depressive symptoms were highly prevalent 
(approximately half of participants), and were significantly 
associated with smoking, active disease and comorbidities. 
Smoking increases the risk of complications, recurrences and 
surgeries, with smokers being over twice as likely to experience 
a flare-up compared to non-smokers [38,39]. Furthermore, 
the presence of comorbidities has been earlier associated 

Table 6 Spearman’s correlation coefficient (SCC) for patient‑reported outcomes and disease activity

Outcomes Disease 
Activity
(HBI)

Quality 
of life

(SIBDQ)

Work Productivity and Activity 
Impairment (WPAI)

Psychological 
burden

(PHQ‑9)

Treatment 
satisfaction

Treatment 
adherence

Absenteeism Presenteeism Work 
productivity 

loss

Activity 
Impairment

Disease Activity (HBI) ‑‑

Quality of life (SIBDQ) ‑0.79** ‑‑

Work 
Productivity 
and Activity 
Impairment 
(WPAI)

Absenteeism 0.57** ‑0.53** ‑‑

Presenteeism 0.52** ‑0.65** 0.43** ‑‑

Work 
productivity loss

0.58** ‑0.68** 0.57** 0.97** ‑‑

Activity 
Impairment

0.72** ‑0.79** 0.40** 0.75** 0.73** ‑‑

Psychological burden
(PHQ‑9)

0.63** ‑0.82** 0.41** 0.51** 0.53** 0.67** ‑‑

Treatment satisfaction ‑0.38** 0.45** ‑0.36** ‑0.46** ‑0.43** ‑0.32** ‑0.28** ‑‑

Treatment adherence 0.01 ‑0.06 0.06 0.14 0.17 0.01 0.13 ‑0.05 ‑‑

SCC: 0.00‑0.29
SCC: 0.30‑0.49
SCC: 0.50‑0.69
SCC: >0.70
*Correlation is significant at the 0.001 level (2‑tailed)
ΗΒΙ, Harvey–Bradshaw Index; PHQ‑9, Patient Health Questionnaire‑9; SIBDQ, Short Inflammatory Bowel Disease Questionnaire; WPAI, Work Productivity 
and Activity Impairment Questionnaire
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with depressive symptoms in IBD [40]. A  separate study in 
CD patients has also demonstrated that major depressive 
disorder was significantly more common in those with 
active disease (OR 796.0, 95%CI 133.7-4738.8), suggesting a 
strong association between disease activity and psychological 
burden [19]. These findings highlight the need for integrated 
care strategies addressing mental health in CD, including the 
development of structured psychological interventions. Recent 
evidence suggests that group cognitive behavioral therapy may 
effectively improve both disease outcomes and psychosocial 
functioning in this population [41].

Nearly 40% of patients expressed dissatisfaction with their 
treatment, citing increasing fatigue as the primary reason. 
Despite the availability of advanced therapies, chronic fatigue 
remains a significant challenge in CD [42]. Dissatisfaction was 
reported by 42% of patients on advanced therapies, aligning 
with meta-analyses showing modest fatigue reduction [43]. 
Patients with active disease had 70% lower odds of satisfaction 
compared to those in remission, highlighting the burden of 
ongoing symptoms on treatment perceptions. Similarly, Burisch 
et al estimated that 27.9% of CD patients in remission were 
dissatisfied with their treatment, compared to 65.4% of those with 
active disease [30]. Patients without paid employment were less 
likely to be satisfied with their treatment, consistent with Ding 
et al, who found higher satisfaction among working CD patients 
(72.8%) compared to non-working patients (58.5%) [36]. These 
findings highlight the importance of patient-centered care and 
shared decision-making to optimize therapeutic outcomes.

Treatment non-adherence was reported by only one tenth 
of participants, suggesting that the reported dissatisfaction was 
not primarily due to poor adherence. Instead, it may reflect 
persistent unmet therapeutic needs despite ongoing treatment. 
Moreover, adherence was higher among advanced therapy 
recipients, possibly reflecting greater engagement. The primary 
reason for non-adherence in the non-advanced recipients was 
the belief that “my symptoms are under control”. This mirrors 
findings by Brady et al, where non-adherent patients on similar 
therapies expressed confidence in self-management, concern 
about the risks of medications and a general ambivalence to 
treatment [44]. At a multivariate level, current smokers were 
less likely to adhere to their prescribed therapies, consistently 
with previous findings [45].

The correlations between PROs and disease activity revealed 
the following links: i) poor QoL is associated with great work 
productivity loss, high activity impairment and increased 
depression; ii) high disease activity is associated with decreased 
QoL, great work productivity loss, high activity impairment 
and high levels of depression; iii) increased depression levels 
are associated with high work productivity loss and activity 
impairment; and iv) low treatment satisfaction is associated 
with poor QoL and higher work productivity and activity 
impairment. These findings are consistent with those of Williet 
et al, who demonstrated strong associations between poor 
QoL, productivity loss, and depression in a large French IBD 
cohort [2]. In addition, a meta-analysis confirmed a significant 
inverse correlation between disease activity and QoL 
(r=-0.61) [46]. In a real-world study, CD patients experienced 
greater absenteeism (0.95-14.6%), presenteeism (11.7-44.9%), 

and work impairment (12.4-51.0%) with increasing disease 
activity, resulting in higher indirect costs [36]. Beck et al 
also demonstrated that even mild depressive symptoms are 
associated with decrements in work function [47]. To the best 
of our knowledge, this is the first Greek study to investigate the 
correlations between PROs in CD.

This study presents several key strengths. First, it evaluated 
multiple dimensions of PROs in CD patients, offering 
valuable insights into the disease burden among the Greek 
population. Both validated and study-specific tools were used. 
Additionally, the inclusion of real-world patient experiences 
provides evidence that are directly relevant to clinical practice 
and support a more patient-centered approach to care. Disease 
activity was identified as the main factor associated with almost 
all PROs. Notably, a substantial proportion of CD patients 
receiving advanced therapies continued to report a high disease 
burden, characterized by poor QoL (even in remission), with 
greater work productivity loss, depressive symptoms and 
ongoing disease activity. These findings underscore a persistent 
unmet need in this population.

Our study had some limitations. First, the cross-sectional 
design limits any causal inference between PROs and associated 
factors. Second, the study sample consisted of adult CD patients 
affiliated with the HELLESCC, which may not fully represent 
the broader Greek CD population and may introduce selection 
bias. However, it is important to note that the HELLESCC is 
the only national IBD patient association and is a member 
of the European Federation of Crohn’s & Ulcerative Colitis 
Associations (EFCCA). Third, as data were self-reported, there 
was a potential for interpretation bias. Objective measures 
of disease activity (e.g., endoscopy, biomarkers) were not 
considered. Potential recall or reporting biases may also 
have affected the accuracy of responses. Furthermore, the 
relatively small sample size of the non-advanced treatment 
group limits the generalizability of the findings to this patient 
population. Lastly, treatment satisfaction and adherence 
were assessed using study-specific, non-validated tools; 
however, despite their limitations, these effectively captured 
patient perspectives [48-50]. Despite these constraints, the 
study provides important real-world insights into the patient 
experience, which are critical for informing patient-centered 
care and evidence-based clinical decision-making.

In conclusion, this real-world study highlights the residual 
disease burden and persistent unmet needs in CD management in 
Greece. Impaired QoL, reduced work productivity, and significant 
psychological distress were consistently observed. These findings, 
combined with low treatment satisfaction, underscore the 
need for greater emphasis on patient-centered care and shared 
decision-making to ensure that treatment strategies align with 
patients’ lived experiences and evolving needs.
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Summary Box

What is already known:

•	 Crohn’s disease (CD) imposes a substantial 
clinical burden, with symptoms such as diarrhea, 
abdominal pain and fatigue progressing to bowel 
damage, and disability

•	 Beyond the clinical burden, CD severely affects 
patients’ daily lives, impairing work productivity, 
social participation and overall quality of life

•	 Patient-reported outcomes highlight the real-
world impact of CD, offering essential insights into 
unmet needs, and guiding more patient-centered, 
value-based care—particularly important in 
Greece, where such data are currently limited

What the new findings are:

•	 Around 73% of patients, and 76% of those on 
advanced therapies (of whom 31% were in 
remission), reported moderately to severely 
impaired quality of life

•	 A significant functional and psychological burden 
was observed, with one third of patients reporting 
work productivity loss and activity impairment, 
and nearly half experiencing moderate-to-severe 
depressive symptoms

•	 Interestingly, 39% of patients were “not at all”, 
“not very” or “quite” satisfied with their treatment, 
with the main reason for dissatisfaction being 
increasing fatigue

•	 The results emphasize the residual disease burden 
and persistent unmet needs in CD management, 
underscoring the importance of patient-centered 
care and comprehensive strategies to improve 
overall outcomes
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Supplemental material

Supplementary Table 1 Comorbidities stratified by treatment type

Comorbidities Total
(N=108)

Advanced therapiesa 
(N=91)

Non‑advanced therapiesb

(N=17)

COPD 4 (3.7%) 3 (3.3%) 1 (5.9%)

Arthritis 42 (38.9%) 36 (39.6%) 6 (35.3%)

Iron deficiency anemia 23 (21.3%) 22 (24.2%) 1 (5.9%)

Hypothyroidism 21 (19.4%) 16 (17.6%) 5 (29.4%)

Skin allergies or other skin conditions 34 (31.5%) 29 (31.9%) 5 (29.4%)

Cancer 2 (1.8%) 2 (2.2%) 0 (0%)

Depression 29 (26.8%) 25 (27.5%) 4 (23.5%)

Diabetes 12 (11.1%) 11 (12.1%) 1 (5.9%)

Hypertension 15 (13.9%) 13 (14.3%) 2 (11.8%)

Cardiovascular disease 4 (3.7%) 2 (2.2%) 2 (11.8%)

Coronary artery disease 0 (0%) 0 (0%) 0 (0%)

Osteoporosis 10 (9.2%) 8 (8.8%) 2 (11.8%)

Migraine or severe headache 14 (13%) 8 (8.8%) 6 (35.3%)

Other 28 (25.9%) 24 (26.4%) 4 (23.5%)
aAdvanced therapies: tumor necrosis factor inhibitors, integrin α4 inhibitors, interleukin‑12/23 inhibitors, and Janus kinase inhibitors 
bNon‑advanced therapies: 5‑aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics 
COPD, chronic obstructive pulmonary disease

Supplementary Table 2 Treatment satisfaction and reasons of dissatisfaction stratified by treatment type

Variable Total
(N=227)

Advanced therapiesa

(N=188)
Non‑advanced therapiesb

(N=39)

Treatment satisfaction, n (%)
Extremely
Very
Quite
Not very
Not at all

70 (30.8%)
68 (30%)

65 (28.6%)
16 (7%)
8 (3.5%)

52 (27.7%)
58 (30.9%)
55 (29.3%)
16 (8.5%)
7 (3.7%)

18 (46.2%)
10 (25.6%)
10 (25.6%)

0 (0%)
1 (2.6%)

Reasons for dissatisfaction, n (%)
Side effects
I have frequent stools 
I have frequent flares 
The frequency of doses 
The cost of medications 
I experience more abdominal pain
Fatigue is increasing
I do not like the mode of administration
I experience more urgency to go to the bathroom
Other reason 

21 (9.3%)
26 (11.5%)
21 (9.3%)
10 (4.4%)
3 (1.3%)
7 (3.1%)

37 (16.3%)
13 (5.7%)
12 (5.3%)
20 (8.8%)

19 (10.1%)
24 (12.8%)
19 (10.1%)

9 (4.8%)
3 (1.6%)
6 (3.2%)
32 (17%)
13 (6.9%)
11 (5.9%)

19 (10.1%)

2 (5.1%)
2 (5.1%)
2 (5.1%)
1 (2.6%)
0 (0%)

1 (2.6%)
5 (12.8%)

0 (0%)
1 (2.6%)
1 (2.6%)

aAdvanced therapies: tumor necrosis factor inhibitors, integrin α4 inhibitors, interleukin‑12/23 inhibitors, and Janus kinase inhibitors 
bNon‑advanced therapies: 5‑aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics



Supplementary Table 3 Treatment adherence and reasons of non‑adherence stratified by treatment type

Variable Total 
(N=222)

Advanced 
therapiesa

(N=183)

Non‑advanced
therapiesb

(N=39)

Treatment adherence, n (%)
I follow my treatment regularly
Occasionally I forget to/do not take my treatment
Sometimes I forget to/do not take my treatment
Often, I forget to/do not take my treatment

200 (90.1%)
16 (7.2%)
3 (1.4%)
3 (1.4%)

174 (95.1%)
6 (3.3%)
1 (0.5%)
2 (1.1%)

26 (66.7%)
10 (25.6%)

2 (5.1%)
1 (2.6%)

Reasons for non‑adherence, n (%)
I feel that my symptoms are under control
Mode of administration
Frequent drug doses
The drug is not effective
Fear of side effects
Other reason

9 (4.1%)
1 (0.5%)
5 (2.3%)
0 (0%)

6 (2.7%)
6 (2.7%)

4 (2.2%)
1 (0.5%)
3 (1.6%)
0 (0%)

4 (2.2%)
1 (0.5%)

5 (12.8%)
0 (0%)

2 (5.1%)
0 (0%)

2 (5.1%)
5 (12.8%)

aAdvanced therapies: tumor necrosis factor inhibitors, integrin α4 inhibitors, interleukin‑12/23 inhibitors, and Janus kinase inhibitors 
bNon‑advanced therapies: 5‑aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics



Supplementary Table 4 Factors associated with treatment satisfaction†: univariate and multivariate logistic regressions analyses

Satisfaction Univariate analysis Multivariate analysis

OR [95%CI] P‑value OR [95%CI] P‑value

Sex
Male
Female

Ref
0.87 [0.52‑1.46] 0.593

Age
<50 years
50 years or more

Ref
1.23 [0.67‑2.24] 0.508

Employment status
In paid employment
Without paid employment

Ref
0.47 [0.26‑0.87]

0.017
Ref

0.47 [0.22‑0.98] 0.045

BMI
Underweight and normal
Overweight and obese

Ref
0.72 [0.43‑1.22]

0.226

Smoking status
Never smoker
Former smoker
Current smoker

Ref
0.99 [0.5‑1.96]

0.58 [0.32‑1.08]
0.971
0.085

Ref
1.30 [0.49‑3.41]
0.75 [0.31‑1.82]

0.598
0.53

Disease activity*
 Inactive
 Active

Ref
0.25 [0.14‑0.44] <0.001

Ref
0.30 [0.14‑0.65] 0.002

Age at diagnosis
0‑30 years
>30 years

Ref
0.76 [0.46‑1.27] 0.298

Disease duration
<10 years
10‑19 years
20 years or more

Ref
0.99 [0.56‑1.75]
1.17 [0.58‑2.38]

0.97
0.659

Surgery
No
Yes

Ref
0.74 [0.39‑1.37] 0.334

Hospitalization in the past 12 months
No
Yes

Ref
0.43 [0.18‑1.02] 0.056

Ref
0.56 [0.1‑1.52] 0.255

Ongoing treatmentsⱡ

 Non‑advanced 
 Advanced 

Ref
0.55 [0.26‑1.18]

0.125 Ref
1.21 [0.45‑3.26]

0.703

Comorbidities
None
One or more

Ref
0.48 [0.25‑0.94] 0.033

Ref
0.69 [0.30‑1.60] 0.385

†Logistic regression: the dependent variable of satisfaction was categorized as 0: “not at all/not very/quite satisfied” and 1: “very/extremely satisfied” 
*Inactive: Patients in remission. Active: Patients with mild, moderate or severe disease activity 
ⱡNon‑advanced therapies: 5‑aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics. Advanced therapies: tumor necrosis factor inhibitors, 
integrin α4 inhibitors, interleukin‑12/23 inhibitors, and Janus kinase inhibitors 
BMI, body mass index; CI, confidence interval; OR, odds ratio; ref, reference value



Supplementary Table 5 Factors associated with treatment adherence†: univariate and multivariate logistic regressions analyses

Adherence Univariate analysis Multivariate analysis

OR [95%CI] P‑value OR [95%CI] P‑value

Sex
Male
Female

Ref
1.12 [0.51‑2.44] 0.781

Age
<50 years
50 years or more

Ref
0.57 [0.25‑1.3] 0.15

Ref
0.21 [0.04‑1.19] 0.078

Employment status
In paid employment
Without paid employment

Ref
1.88 [0.69‑5.15] 0.218

BMI
Underweight and normal
Overweight and obese

Ref
1.42 [0.65‑3.09] 0.381

Smoking status
Never smoker
Former smoker
Current smoker

Ref
0.95 [0.26‑3.46]
0.33 [0.12‑0.94]

0.943
0.037

Ref
4.62 [0.36‑59.20]
0.17 [0.03‑0.86]

0.240
0.032

Disease activity*
 Inactive
 Active

Ref
0.92 [0.38‑2.33] 0.855

Age at diagnosis
0‑30 years
>30 years

Ref
0.76 [0.35‑1.66] 0.49

Disease duration
<10 years
10‑19 years
20 years or more

Ref
1.74 [0.67‑4.47]
0.83 [0.32‑2.21]

0.253
0.716

Surgery
No
Yes

Ref
1.15 [0.43‑3.04] 0.78

Hospitalization in the past 12 months
No
Yes

Ref
0.80 [0.21‑3.01] 0.743

Ongoing treatmentsⱡ

 Non‑advanced 
 Advanced 

Ref
9.67 [3.76‑24.86] <0.001

Ref
16.37 [3.63‑73.18] <0.001

Comorbidities
None
One or more

Ref
1.5 [0.59‑3.85] 0.396

†Logistic regression: the dependent variable of adherence was categorized as 0: “I forget to/do not take my treatment (occasionally/sometimes/often/always)” 
and 1: “I follow my treatment regularly” 
*Inactive: Patients in remission. Active: Patients with mild, moderate or severe disease activity 
ⱡNon‑advanced therapies: 5‑aminosalicylic acids, corticosteroids, immunosuppressants, and antibiotics. Advanced therapies: tumor necrosis factor inhibitors, 
integrin α4 inhibitors, interleukin‑12/23 inhibitors, and Janus kinase inhibitors 
ΒΜΙ, body mass index; CI, confidence interval; OR, odds ratio; ref, reference value


