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Abstract
BACKGROUND
Inflammatory bowel diseases (IBD) have been associated with a low quality of life (QoL) and a negative impact on work productivity compared to the general population. Information about disease control, patient-reported outcomes (PROs), treatment patterns and use of healthcare resources is relevant to optimizing IBD management.

AIM
To describe QoL and work productivity and activity impairment (WPAI), treatment patterns and use of healthcare resources among IBD patients in Brazil.

METHODS
A multicenter cross-sectional study included adult outpatients who were previously diagnosed with moderate to severe Crohn’s disease (CD) or ulcerative colitis (UC). At enrolment, active CD and UC were defined as having a Harvey Bradshaw Index ≥ 8 or a CD Activity Index ≥ 220 or calprotectin > 200 µg/g or previous colonoscopy results suggestive of inadequate control (per investigator criteria) and a 9-point partial Mayo score ≥ 5, respectively. The PRO assessment included the QoL questionnaires SF-36 and EQ-5D-5L, the Inflammatory Bowel Disease Questionnaire (IBDQ), and the WPAI questionnaire. Information about healthcare resources and treatment during the previous 3 years was collected from medical records. Chi-square, Fisher’s exact and Student’s t-/Mann-Whitney U tests were used to compare PROs, treatment patterns and the use of healthcare resources by disease activity (α = 0.05).

RESULTS
Of the 407 patients in this study (CD/UC: 64.9%/35.1%, mean age 42.9/45.9 years, 54.2%/56.6% female, 38.3%/37.1% employed), 44.7%/25.2% presented moderate-to-severe CD/UC activity, respectively, at baseline. Expressed in median values for CD/UC, respectively, the SF-36 physical component was 46.6/44.7 and the mental component was 45.2/44.2, the EQ-visual analog scale score was 80.0/70.0, and the IBDQ overall score was 164.0/165.0. Moderate to severe activity, female gender, being unemployed, a lower educational level and lower income were associated with lower QoL (P < 0.05). Median work productivity impairment was 20% and 5% for CD and UC patients, respectively, and activity impairment was 30%, the latter being higher among patients with moderate to severe disease activity compared to patients with mild or no disease activity (75.0% vs 10.0%, P < 0.001). For CD/UC patients, respectively, 25.4%/2.8% had at least one surgery, 38.3%/19.6% were hospitalized, and 70.7%/77.6% changed IBD treatment at least once during the last 3 years. The most common treatments at baseline were biologics (75.3%) and immunosuppressants (70.9%) for CD patients and 5-ASA compounds (77.5%) for UC patients.

CONCLUSION
Moderate to severe IBD activity, especially among CD patients, is associated with a substantial impact on QoL, work productivity impairment and an increased number of IBD surgeries and hospitalizations in Brazil.

Key words: Inflammatory bowel disease; Crohn’s disease; Ulcerative colitis; Quality of life; Healthcare resources
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Core tip: In a large multicenter sample of patients with ulcerative colitis or Crohn’s disease (CD), disease activity, female gender, unemployment, and lower education and income were associated with a poorer quality of life. Approximately one-third of patients had some work and activity impairment, the latter increasing with disease activity. CD patients used more health resources, with 25.4% having at least one surgery and 38.3% being hospitalized in the previous 3 years. Inflammatory bowel disease prevalence is increasing, and health services should be prepared to provide an adequate response, including optimal therapies, to manage the care of such patients.
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INTRODUCTION
Crohn’s disease (CD) and ulcerative colitis (UC) are chronic inflammatory bowel diseases (IBD) with periods of remission and relapse[1,2]. The incidence and prevalence of IBD have been increasing around the world, particularly in developing countries[3–7]. Furthermore, the impact on patients’ quality of life (QoL) can be relevant when considering the onset at usually younger ages and the severity of IBD signs and symptoms, such as abdominal pain, rectal bleeding, diarrhea, and fatigue[1,8,9].
QoL refers to a person’s physical functioning, social and emotional well-being, ability to work and freedom from disease symptoms, and has been reported to be significantly lower in IBD patients compared to the general population[10]. In 2007, a European survey observed that 75.6% of IBD patients reported having symptoms that interfered with their ability to enjoy leisure activities, and almost 70% stated that their symptoms negatively affected work performance[11]. Patients with an active disease usually have poor QoL[2,12], but other studies[13,14] have observed that stress level, anxiety or depression, female gender, and fatigue can also contribute to poor QoL in IBD patients. Several studies[12,15,16] have also shown that IBD impacts work productivity.
[bookmark: _Hlk533169661]Knowing the distribution of IBD features such as disease control, patient-reported outcomes (PRO) and treatment patterns is of paramount relevance when optimizing IBD management and improving QoL[17,18]. Data from Latin American countries are needed, although the few studies available seem to indicate that the IBD burden is relevant[19]. In Brazil, epidemiological information about IBD is also scarce[6,9,12,20,21]. The Real-world Data of Moderate to Severe Inflammatory Bowel Disease in Brazil (RISE BR) study was a noninterventional study designed to evaluate disease control and treatment patterns and to compare the burden of disease and QoL in patients with moderate to severe IBD activity vs those with mild or no activity. In this work, we describe QoL and work and activity impairment experienced by IBD patients enrolled in the RISE BR study. In addition, we characterize treatment patterns and the use of healthcare resources in this setting.


MATERIALS AND METHODS
Study design and participants
The RISE BR study was a multicenter, noninterventional study with a cross-sectional evaluation (baseline) and a 3-year retrospective data collection. In the study reported here, we recorded PROs at baseline and assessed the use of IBDs treatment and healthcare resources in the previous 3 years (i.e., baseline-3 years). The study protocol was reviewed and approved by the Ethics Committees of the participant centers. All study participants provided written informed consent prior to study enrollment (ClinicalTrials.gov Identifier: NCT02822235).
Patients were enrolled consecutively from October 2016 to February 2017, when attending scheduled clinical appointments at one of the 14 reference IBD hospitals distributed across Brazilian geographical regions. Eligible patients were ≥ 18 years old, with a diagnosis, by a gastroenterologist, of moderate-to-severe CD or UC for at least 6 mo. Patients with indeterminate/unclassified colitis, who were hospitalized at baseline or who had participated in an experimental study within the 3 years prior to baseline were excluded.

Study variables
Sociodemographic data (age, gender, educational level and professional status), smoking habits, family history of IBD and extraintestinal manifestations were collected from medical records. Other variables included time since IBD diagnosis, location and severity/behavior of UC and CD (Montreal classification) and steroid behavior (dependent or refractory).
CD activity at baseline was evaluated with the Harvey Bradshaw Index (HBI)[22] and/or the Crohn’s Disease Activity Index (CDAI)[23], according to local clinical practice. Moderately to severely active CD at baseline was considered when patients had an HBI ≥ 8 or a CDAI ≥ 220 or fecal calprotectin > 200 µg/g or previous colonoscopy results suggestive of inadequate control (as per investigator criteria)[22,24,25]. UC activity at baseline was assessed with the 9-point partial Mayo (pMayo) score[26] (moderate-to-severe activity: pMayo ≥ 5), according to local clinical practice[2,26].
QoL was assessed with three self-administered scales validated for the Brazilian population: the 36-item Short-Form Health Survey (SF-36)[27], the 5-dimensional EuroQoL measure (EQ-5D-5L)[28], and the Inflammatory Bowel Disease Questionnaire (IBDQ)[29]. The SF-36 evaluates eight health dimensions: physical functioning, physical role functioning, bodily pain, general health perceptions, vitality, social role functioning, emotional role functioning, and mental health. Two summary scores (Physical Component Score and Mental Component Score) are obtained through a standardization of each dimension score and computation of aggregate scores. The component summary ranges from 0 to 100, with higher scores reflecting more a favorable health status[30–32]. The EQ-5D-5L considers five attributes (mobility, self-care, usual activity, pain/discomfort, anxiety/depression) scored with five possible levels (1-no problems, 2-slight problems, 3-moderate problems, 4-severe problems, 5-extreme problems) and a visual analog scale (VAS) where ‘100’ indicates the best health imagined and a ‘0’ represents the worst health imagined[2,15]. The IBDQ score comprises four domains: Bowel function, Emotional status, Systematic symptoms, and Social function[29,33]. Each IBDQ domain scores from 1 (poorest QoL) to 7 (best QoL), and the overall IBDQ score ranges from 32 to 224.
In addition, the impact of IBD on work productivity and daily activities was assessed with the Brazilian version of the Work Productivity and Activity Impairment (WPAI) questionnaire[34]. The WPAI topics are as follows: (1) if the patient was currently employed; (2) how many hours were missed due to the disease; (3) how many hours were missed for other reasons, (4) how many hours were worked; (5) to what degree did the disease affect productivity while working; and (6) to what degree did the disease affect regular activities. Based on the WPAI questionnaire, total work productivity impairment due to IBD (TWPI) was defined as the subjects’ total percentage of impaired work time that resulted from both absenteeism (work time missed due to IBD) and presenteeism (impairment while working due to IBD)[16]. Total activity impairment (TAI) due to IBD was also estimated.
Utilization of healthcare resources during the previous 3 years was retrieved from medical records regarding imaging and laboratory testing, surgeries, hospitalizations, and consultations with gastroenterologists or other medical specialists. The type and duration of IBD treatment ongoing at baseline and received during the retrospective 3-year period was also collected.

Statistical analysis
The sample size was estimated for the primary objective of the RISE BR study to estimate the prevalence of IBD activity. Hence, a sample size of 400 IBD patients was defined to allow estimates of disease activity at baseline with a 95% confidence interval (CI) and a margin of error less than 5%.
All analyses were presented by IBD type (UC or CD). Descriptive statistics were used to analyze sociodemographic, anthropometric and clinical variables. To compare QoL and WPAI according to disease activity at baseline (moderate to severe vs. mild or no activity), demographic characteristics and the presence of extraintestinal manifestations, the Chi-square or Fisher’s exact tests were used for qualitative variables (i.e., domain items) and the t-test for independent samples, the ANOVA test, the Kruskal-Wallis test or the Mann-Whitney U test were used for quantitative variables (i.e., SF-36 domain scores or component summary scores, EQ-5D VAS, IBDQ domain scores or total score, and WPAI scores). The correlation of IBDQ scores and EQ-5D dimensions/VAS with SF-36 domain scores was determined using Spearman’s correlation coefficient. There was no imputation of missing data in the study. Statistical tests were two-tailed, and significance was set at 5%. Statistical analysis was performed using SAS® (version 9.4, SAS Institute Inc., Cary).

RESULTS
Study participants and IBD characteristics
Of the 421 screened patients, 407 (96.7%) fulfilled the eligibility criteria and were included, 264 (64.9%) presented with CD and 143 (35.1%) had UC. The mean age (± standard-deviation, sd) was 42.9 ± 13.0 and 45.9 ± 13.8 years for CD and UC patients, respectively (Table 1). Most patients were female (54.2% CD and 56.6% UC patients), and over one-third were employed. The median time since the first diagnosis of CD and UC was 11.4 [range: 0.5-45.0] and 10.4 [range: 0.5-31.0] years, respectively. At baseline, CD patients had a median HBI of 2.0 [range: 0.0-37.0], a median CDAI of 137.0 [range: 25.0-495.0], and 44.7% (95%CI: 38.7-50.7%) presented moderate to severe activity. When considering UC patients, the median pMayo score was 1.0 [range: 0.0-9.0], and 25.2% (95%CI: 18.1-32.3%) presented moderate to severe activity.

QoL evaluation by IBD type and disease activity
Regarding the SF-36 results (Table 2), the median scores of the physical and mental components were 46.6 [range: 20.6-68.6] and 45.2 [range: 5.8-67.2] for CD patients and 44.7 [range: 23.4-63.8] and 44.2 [range: 7.9-65.0] for UC patients, respectively. CD patients with moderate to severe activity had significantly lower scores in all SF-36 domains except for the vitality domain and had a lower physical component score (median: 44.0 vs 48.6, P < 0.001) and mental component score (median: 42.3 vs. 48.4, P = 0.022) compared to CD patients with mild or no activity. For UC patients, those with moderate to severe activity also presented lower SF-36 scores in all domains, and both the physical component score (median: 40.5 vs 46.2, P = 0.007) and mental component score (median: 35.0 vs 46.6, P < 0.001) were lower than those of UC patients with mild or no activity.
The median [range] EQ-VAS scores for CD and UC patients were 80.0 [5.0-100.0] and 70.0 [0.0-100.0], respectively (Table 2). The majority of CD and UC patients had pain/discomfort (66.9% and 78.7%, respectively), anxiety/depression (63.9% and 63.8%), and problems with conducting their usual activities (52.5% and 53.2%). CD patients with moderate to severe activity had lower EQ-VAS scores (median: 70.0 vs 80.0, P = 0.003), and more patients reported problems of pain/discomfort (P = 0.036) and anxiety/depression (P = 0.039) compared to CD patients with mild or no activity. UC patients with moderate to severe activity had lower EQ-VAS scores (median: 50.0 vs 80.0, P < 0.001), and more patients reported problems in usual activities (P = 0.009) and pain/discomfort (P = 0.012) compared to UC patients with mild or no activity.
In both IBD types, EQ-VAS scores, as well as the EQ-5D dimensions, were statistically correlated with all SF-36 domains and component summary measures, except for the self-care and mental health dimensions in UC patients (Figure 1). Related dimensions presented larger coefficients, such as physical functioning in SF-36 and mobility in EQ-5D (CD: rs = -0.60 and UC: rs = -0.69) or body pain in SF-36 and pain/discomfort in EQ-5D (CD: rs = -0.64 and UC: rs = -0.66).
The median overall scores of the IBDQ for CD and UC patients were 164.0 and 165.0, respectively (Table 2). The lowest score was obtained for the systemic symptoms’ domain (median: 4.8 for both CD and UC patients), and the highest score was observed for the bowel symptoms domain (median: 5.7/5.4 for CD/UC patients, respectively). In both IBD types, patients with moderate to severe activity at baseline presented statistically lower median scores in all IBDQ domains and overall score compared to patients with mild or no activity (CD: 153.5 vs 178.0, P < 0.001 and UC: 106.0 vs 178.5, P < 0.001). The IBDQ dimensions and overall score presented a significantly strong correlation with all SF-36 domains and component summary measures (Figure 1). The correlation coefficient of mental health in SF-36 and emotional health in IBDQ was higher than 0.8 (CD: rs = 0.81 and UC: rs = 0.84).

QoL vs. demographic and clinical characteristics
The SF-36 mental component score was statistically higher among CD/UC male and employed subjects, CD patients aged ≥ 60 years and UC patients with higher income (Table 3). The SF-36 physical component score was statistically higher among CD/UC male, employed subjects and those with higher income, and UC patients with higher education. For both IBD types, the EQ-VAS score was statistically higher among men. The EQ-VAS score was significantly different according to the professional situation of CD patients, with employed patients presenting higher scores. The IBDQ overall score was statistically higher in CD patients who were ≥ 60 years, male, and students. Considering UC patients, higher IBDQ scores were observed in males, employed individuals and those with a higher income.

Work productivity impairment due to IBD
Considering employed patients (CD: n = 111, 42.0%; UC: n = 58, 40.8%), the median TWPI was 20.0% (CD) and 5.0% (UC) (Table 2). The median TAI was 30.0% for both CD and UC patients. CD patients with moderate to severe disease activity presented higher absenteeism (median: 4.7% vs 0.0%, P = 0.009) and TAI (median: 50.0% vs 20.0%, P < 0.001) than those with mild or no disease activity. Moderately to severely active UC patients had higher TAI (75.0% vs 10.0%, P < 0.001).
Women presented higher activity impairment due to CD than men (P = 0.014). Activity impairment due to CD was significantly different by age group (p=0.007) and professional situation (P < 0.001) (Table 4). Higher TAI due to UC was observed in women when compared to men (P = 0.043). TAI due to UC presented statistically significant differences by professional situation (P = 0.001) and by income level (P = 0.032) (Table 4).

Healthcare utilization
A total of 108 surgeries were performed in 67 (25.4%) CD patients over the 3-year retrospective period. The median number of surgeries per CD patient was 1.0, and most (20.4%) were anal procedures (fistulectomy) (Table 5). Seven surgeries were performed in 4 (2.8%) UC patients (median 2.0), namely, 2 (28.6%) total colectomies and 2 (28.6%) enterostomy closures, among other interventions (n = 3, 42.9%). No statistically significant differences were observed when comparing patients by disease activity.
Regarding IBD hospitalizations, 101 (38.3%) CD patients had a total of 168 hospitalizations (median frequency: 1.0; median duration: 6 d), and 28 (19.6%) UC patients had 43 hospitalizations (median: 1.0; mean duration: 4 days). CD patients with moderate to severe disease activity at baseline had more hospitalizations (median: 2.0 vs 1.0 hospitalizations/patient, P = 0.031) than those with mild or no disease activity; no statistically significant differences were observed for UC patients by disease activity.
CD and UC patients attended 3192 (median 11.0) and 1541 (median 10.0) medical appointments, respectively. More than 90% of consultations were with IBD specialists for both IBD types. The assessment of disease activity through common scores, such as CDAI and HBI for CD patients and Partial Mayo Score for UC patients, was not performed in most medical appointments. When comparing by disease activity, no statistically significant differences were observed regarding the number or type of consultations for both IBD types. Changes in treatment occurred in 16.4% and 22.9% of CD and UC consultations, respectively, and CD patients with moderate to severe activity had a higher proportion of medical appointments with treatment changes (18.3% vs 14.7%, P = 0.005) than those with mild or low disease activity.
A total of 5674 imaging/laboratory tests were performed by 260 CD patients (median 19.0) and 2509 by 141 UC patients (median 15.0). Hemograms were the most frequent test, followed by quantification of C-reactive protein. Colonoscopies accounted for 6.1% (CD) and 9.1% (UC) of the total tests. No statistically significant differences were observed in IBD activity at baseline.
Most surgeries (CD/UC: 44.4%/71.5%) and hospitalizations (CD/UC: 47.6%/69.8%) occurred among IBD patients < 5 years since the first diagnosis of moderate to severe disease compared to patients diagnosed 5 to 10 years or 10 or more years prior (Figure 2). In addition, UC patients diagnosed for less than 5 years had the most medical appointments (45.0%), with 25.1% occurring in patients diagnosed between 6 months and 3 years prior. Medical appointments with treatment changes occurred most frequently (CD/UC: 38.5%/46.7%) among patients diagnosed for less than 5 years, as did imaging/laboratory tests (CD/UC: 44.5%/36.5%), compared to patients diagnosed 5 to 10 years or 10 or more years.

IBD treatment at baseline and changes over the previous 3 years
At baseline, the majority of CD (95.1%) and UC (90.2%) patients were on IBD treatment (Table 6). The median number of concurrent medicines at baseline, by patient, was 2.0 for both CD and UC patients. The most common treatments at baseline were biologics (75.3%) and immunosuppressants (70.9%) for CD patients and 5-ASA compounds (77.5%) for UC patients. Considering each IBD medicine (Figure 3), azathioprine was used by 65.7% CD patients, followed by infliximab (42.2%) and adalimumab (31.1%). Among UC patients, 5-ASA (72.9%), azathioprine (45.7%) and infliximab (24.0%) were the three most frequently used treatments.
Most CD patients with moderate to severe disease activity were receiving an immunosuppressant (72.1%) and/or biologic (71.2%). Among CD patients with mild or no disease activity, most were receiving a biologic (78.6%) and/or immunosuppressant (70.0%) as well. With regard to UC patients, the majority were receiving at least one 5-ASA compound (84.4% vs 75.3%, in moderate to severe vs. mild or no disease activity, respectively) (Table 6).
The majority of CD (70.7%) and UC (77.6%) patients changed treatment at least once during the previous 3 years, including changes in antibiotics and corticosteroids. CD patients had fewer treatment changes than UC patients (median: 1.0 vs 2.0; P = 0.036), and changes were not statistically associated with disease activity in both IBD types. Most of the treatment changes were discontinuations (CD/UC: 43.5%/38.1%). When considering only biologics, immunosuppressants and 5-ASA compounds, most dose changes and discontinuations occurred in immunosuppressants (50.7% and 39.8%) for CD patients and 5-ASA compounds (69.5% and 64.1%) for UC patients. With regard to biologic therapy, dose changes were due to poor effectiveness according to physician criteria in 22 (41.5%) CD patients and poor effectiveness and serum level of the biologic drug in 3 (each) UC patients. Discontinuations of biologics were mainly due to adverse reactions (CD/UC: 29.2%/27.5%).

DISCUSSION
The RISE BR study is the first study with a real-world characterization of the burden of moderate to severe IBD in Brazil, both in the patient and payer perspectives. Overall, 407 (143 UC and 264 CD) patients diagnosed with moderate to severe disease were included, and at enrolment, 25% UC and 45% CD patients had moderately to severely active disease.
QoL was assessed with both generic and disease-specific questionnaires. Irrespective of IBD type, the SF-36 summary scores were low (i.e., scores less than 50, in a range from 1-100). Other Brazilian single-center studies have observed no low SF-36 scores[29] or that SF-36 was low regarding physical limitations and emotional aspects domains[35,36]. Our results may reflect that patients with a previous diagnosis of moderate to severe IBD, even though treated, still perceive their general health as poor and that IBD physically and emotionally impacts their life. These findings are supported by the EQ-5D results, with the most compromised dimensions being pain/discomfort and anxiety/depression and better results in the mobility and self-care dimensions. Not surprisingly, a correlation was observed between these two general questionnaires, especially when considering the EQ-VAS and the SF-36 summary scores and comparing between related dimensions (e.g., SF-36 physical functioning vs. EQ-5D mobility).
The IBDQ results are in line with those of the general QoL questionnaires, and a significant correlation was observed between SF-36 and IBDQ, as reported by other Brazilian studies[29,36]. Considering that the overall IBDQ score ranged between 32 and 224, the observed scores were slightly above the midpoint value, with poorer results for the emotional health and systemic symptoms domains, irrespective of IBD type. Pontes et al. observed a higher range of IBDQ overall scores (min-max: 114-222), probably due to the inclusion of mostly patients with no active IBD[29].
Notably, patients with moderate to severe active disease had lower QoL scores in SF-36 domains and summary measures, EQ-VAS and IBDQ dimensions and overall score versus those with mild or no disease activity. In fact, patients with moderate to severe disease activity had a median IBDQ greater than 170 and scored more than 16 points of difference when compared to patients with mild or no disease activity[37]. Other clinically significant differences were also observed in the SF-36 summary measures (more than 2 points of difference) and EQ-VAS scores (more than 8 points)[37,38]. This pattern has been described in several studies across different world regions[38,39]. For instance, one recent French survey reported that the risk of low QoL was significantly increased with greater disease activity[40]. A Polish study showed that CD patients in remission had lower QoL and work productivity impairment compared to patients with active disease[41]. The same trend was observed in one local single-site study conducted in Mato Grosso, Brazil[36]. Parra et al. also showed that during maintenance treatment with infliximab, adequate serum levels are associated with higher rates of clinical remission, mucosal healing and QoL[12]. In line with other studies[13,39,40,42,43], female gender, being unemployed, lower educational level and lower income were associated with poor QoL in almost all domains and summary measures of the different QoL scales. Pain and the intensity of other symptoms during relapses are disruptive of daily life and are particularly relevant for younger and more socially active patients. However, disease activity is not the only determinant of QoL, as other sociodemographic characteristics play a role in the way patients perceive their disease. To provide the best care to IBD patients, subgroups of patients at higher risk of poor QoL should be identified and offered additional coping strategies and social support.
[bookmark: _Hlk16068983]IBD has a relevant impact on work productivity and daily activities. In our study, patients had approximately 30% impaired worktime, with approximately 12% absenteeism and 18%-24% presenteeism, and approximately 36%-40% TAI. Of note, unemployment frequency in IBD patients (23%) was higher than that of the general population of Brazil (12.6%), in 2017[44]. In addition, TAI was higher among IBD patients with moderate to severe disease activity but also among women, middle-aged patients (40-59 years old, CD only) and patients with lower income (UC only). Other studies have reported the same association, with a TAI of approximately 30%[15,40]. Froes et al. have described that IBD in Brazil leads to frequent and prolonged disability periods and contributes to early retirement, especially among CD patients[45]. A European survey conducted in 2010-2011 with 4670 IBD patients showed that, during previous year, only 25% had not been absent from work due to IBD and that 25% had been absent for more than 25 d[46].
To the best of our knowledge, this is the first study to report the use of healthcare resources for IBD patients in Brazil, even though studies from other countries have observed the high economic burden of these conditions[2,47–51]. Approximately one-quarter of CD patients had at least one surgery during the last 3 years. The proportion of UC patients with previous surgeries was considerably smaller (3%), but approximately 30% underwent a high-cost colectomy. Almost half of CD patients and approximately 35% of UC patients had at least one previous hospitalization, with a median duration of 6 and 4 days, respectively. Gibson et al. observed a higher frequency (43.5%) of hospitalization in UC patients in Australia, which may reflect differences in the access of hospital care[2]. On the other hand, the large majority of the medical appointments in our study were with IBD specialists, while in other countries, IBD follow-up is also performed by general practitioners[2,52–54]. Interestingly, CD patients with moderate to severe disease activity at baseline and those with less time since the first diagnosis of moderate to severe disease had more previous hospitalizations and medical appointments with treatment changes, which may reflect the difficulty of maintaining or achieving remission.
In our study, almost all patients had at least one imaging or laboratory test, with almost half having more than 20 tests in the previous 3 years. However, colonoscopy only accounted for approximately 6%-9% of the procedures, and other IBD-specific tests had an even smaller frequency. This finding, aligned with the rare use of clinical scores during medical appointments, make us speculate that other information (such as specific symptoms or patient-reported disease activity) may be more relevant for IBD specialists in Brazil when deciding about treatment[55].
Almost all IBD patients were on some form of treatment at baseline, mainly with immunosuppressants and biologics among CD patients and with 5-ASA compounds in UC patients. In fact, the treatment pattern at baseline is in line with other studies from Latin America[19]. International guidelines recommend the use of 5-ASA compounds (especially in proctitis and left-sided UC) and/or corticosteroids (preferred in CD patients) for the induction phase and, in more severe or refractory cases, azathioprine and biological agents, while salicylates, thiopurines and biologics are usually recommended for the maintenance period[56–58].
Some study limitations should be addressed. The retrospective data collection may bias the estimates of treatment changes and healthcare use due to missing data on patient’s medical records. For instance, patients could have more than one IBD specialist, with medical appointments that are not registered, thus underestimating healthcare use. On the other hand, the cross-sectional evaluation does not enable us to conclude if patients with higher disease activity at baseline should have received a more effective treatment, especially when considering the relapsing and remission nature of IBD. We cannot exclude that the inclusion of patients with a previous diagnosis of moderate to severe disease, although deliberate, may have contributed to a higher rate of active disease at baseline, thus affecting the generalization of results to all IBD patients. Moreover, selection bias was minimized by the consecutive enrolment at scheduled clinical appointments, but patients with an active disease have a higher chance of having a medical appointment during the recruitment period. Finally, the smaller number of UC patients may have compromised the power of statistical analysis by subgroup.
This was the first multicenter real-world study in Brazil that assessed several PROs, providing insight about the patient and payer perspectives that can contribute to optimizing IBD treatment. Based on clinical and patient-reported assessments, we conclude that moderate-to-severe disease activity, especially among CD patients, is associated with a substantial impact on QoL, work productivity impairment and consumption of healthcare resources (namely, IBD hospitalizations and surgeries) in Brazil. The large sample size selected from reference centers of the most populated regions of Brazil allows a good comprehension of IBD burden and management in the Brazilian context. However, the low use of clinical scores and laboratory examinations of recognized biomarkers (such as fecal calprotectin) should be addressed through specific medical education programs. The frequency of IBD is increasing, and health services should be prepared to provide an adequate response, including by addressing unmet medical needs regarding the access and use of more effective therapies, to help patients with IBD.
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Research background
Inflammatory bowel diseases (IBD) have been associated with a low quality of life (QoL) and a negative impact on work productivity compared to the general population, across several world regions.

Research motivation
Information about the impact of IBD on QoL and work productivity in Latin American countries is scarce and, in Brazil, emerges mostly from single-center studies. It is important to describe IBD control, patient-reported outcomes (PROs), treatment patterns and use of healthcare resources, so that clinicians and health services can optimize IBD management. 

Research objectives 
To describe QoL and work productivity and activity impairment (WPAI), treatment patterns and use of healthcare resources among IBD patients in Brazil. The association of disease activity with these outcomes was also evaluated.

Research methods
We conducted a multicenter cross-sectional study in several Brazilian IBD centers, with adult IBD outpatients, with clinical evaluation of disease activity at enrolment, chart review of the previous 3-years for collection of treatment and healthcare use, and an extensive collection of PROs, namely: general measures of QoL such as short-form 36 and EQ-5D-5L questionnaires, the Inflammatory and Bowel Disease Questionnaire (IBDQ, a disease-specific QoL measure) and the WPAI questionnaire.

Research results
In a large sample (n = 407) of patients with ulcerative colitis (n = 143) or Crohn’s disease (n = 264), almost half of CD patients (44.7%) and about a quarter of UC patients (25.2%) presented active disease at baseline. Irrespective of IBD type, QoL scores (SF-36, EQ-5D and IBDQ) were low. Disease activity, female gender, unemployment, and lower education and income were associated with a poorer QoL. IBD patients with active disease had a median IBDQ score 16 points higher (i.e., power QoL) than patients with mild or no disease activity, as well as in SF-36 summary measures (more than 2 points of difference) and EQ-VAS scores (more than 8 points). In our study, patients had approximately 30% impaired worktime, with approximately 12% absenteeism and 18%-24% presenteeism, and approximately 36%-40% total activity impairment. Patients with active IBD showed higher total activity impairment. With regard to use of healthcare resources, approximately one-quarter of CD patients had at least one surgery during the last 3 years. The proportion of UC patients with previous surgeries was considerably smaller (3%), but approximately 30% underwent a high-cost colectomy. Almost half of CD patients and approximately 35% of UC patients had at least one previous hospitalization. Almost all IBD patients were on some form of treatment at baseline, mainly with immunosuppressants and biologics among CD patients and with 5-ASA compounds in UC patients.

Research conclusions
Active IBD, especially among CD patients, is associated with a substantial impact on QoL, work productivity impairment and an increased number of IBD surgeries and hospitalizations in Brazil. This is particularly relevant due to the large proportion of IBD patients with active disease at enrolment and to the increase of IBD prevalence, suggesting the need to improve treatment but also the social support and follow-up of IBD patients in Brazil.

Research perspectives
Future research should address the evolution of PROs and its association with treatment changes and control of IBD activity, in a cohort of newly diagnosed patients in Brazil.
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Figure 1 Spearman’s correlation coefficients between domains and summary measures of the different quality of life measures. SF-36: Short-form 36; EQ-5D: Euro quality of life – 5 dimensions; EQ-VAS: EQ-5D visual analog scale; IBDQ: Inflammatory bowel disease questionnaire.
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Figure 2 Healthcare resource utilization by time since the first diagnosis of moderate to severe inflammatory bowel diseases. 
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Figure 3 Most frequently used drugs for inflammatory bowel diseases (overall frequency ≥ 5%). A: Drugs used by patients with Crohn’s disease (total and by disease activity); B: Drugs used by patients with ulcerative colitis (total and by disease activity). Note: % refers to patients using at least one medicine. CD: Crohn’s disease; UC: Ulcerative colitis.


[bookmark: _Ref527554871]Table 1 Sociodemographic characteristics and clinical features of included patients
	
	CD patients (n = 264)
	UC patients (n = 143)

	Age (yr), mean ± SD
	42.9 ± 13.0
	45.9 ± 13.8

	Female
	143 (54.2)
	81 (56.6)

	Educational level
	
	

	Primary school
	55 (26.6)
	38 (38.8)

	Secondary school
	83 (40.1)
	37 (37.7)

	Higher education
	69 (33.3)
	23 (23.5)

	Missing
	57
	45

	Professional situation
	
	

	Employed
	101 (44.3)
	53 (42.7)

	Unemployed
	61 (26.8)
	33 (26.6)

	Student
	10 (4.4)
	5 (4.0)

	Retired
	30 (13.2)
	15 (12.1)

	Other
	26 (11.4)
	18 (14.5)

	Missing
	36
	19

	Current smokers1
	24 (9.9)
	3 (2.3)

	Missing
	22
	11

	Time since IBD diagnosis (yr), median [range]
	10.0 [0.5-45.0]
	10.0 [0.5-31.0]

	Time since moderate-to-severe diagnosis (yr), median [range]
	6.0 [0.5-30.0]
	5.0 [0.5-25.0]

	Steroid response2
	
	

	Steroid-dependent
	31 (14.8)
	23 (19.3)

	Steroid-refractory
	16 (7.7)
	11 (9.2)

	Not applicable (no previous use)
	87 (41.6)
	36 (30.3)

	Unknown
	75 (35.9)
	49 (41.2)

	Missing
	55
	24

	Any extraintestinal manifestations
	54 (37.8)
	30 (38.0)

	Family IBD history
	33 (12.5)
	15 (10.5)

	Moderately to severely active disease at baseline3
	118 (44.7)
	36 (25.2)

	UC location [Montreal classification]
	
	

	E1- distal UC
	--
	43 (30.1)

	E2- left-sided
	--
	26 (18.2)

	E3- pancolitis
	--
	74 (51.7)

	UC severity [Montreal classification]
	
	

	S0- asymptomatic
	--
	57 (39.9)

	S1- mild UC
	--
	32 (22.4)

	S2- moderate UC
	--
	40 (28.0)

	S3- severe UC
	--
	14 (9.8)

	CD location [Montreal classification]
	
	

	L1- ileal
	67 (25.4)
	--

	L2- colonic
	42 (15.9)
	--

	L3- ileocolonic
	150 (56.8)
	--

	L4- upper GI tract disease
	17 (6.4)
	--

	CD behavior [Montreal classification]
	
	

	B1- Nonstricturing/nonpenetrating
	58 (22.0)
	--

	B2- Stricturing
	110 (41.7)
	--

	B3- Penetrating
	91 (34.5)
	--

	Perianal disease
	105 (39.8)
	--

	Ileal surface involved ≥ 1 m [n = 201]
	38 (18.9)
	--


[bookmark: _Ref527555033]Data are shown as n (%), except where otherwise mentioned. 1Patients were smoking at baseline and has smoked 100 cigarettes in his/her lifetime. 2Steroid-dependent disease: patients who either (1) were unable to reduce steroids below the equivalent of prednisolone 10 mg/d within 3 mo of starting steroids, without recurrent disease, or (2) had a relapse within 3 mo of stopping glucocorticoids. Steroid-refractory disease: active disease despite prednisolone up to 0.75 mg/kg/d over 4 wk. 3Moderate-to-severe activity at baseline was defined as pMayo ≥ 5 (UC) and having HBI ≥ 8 or CDAI ≥ 220 (CD). IBD: Inflammatory bowel disease; UC: Ulcerative colitis; CD: Crohn’s disease.
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Table 2 Quality of life according to type of inflammatory bowel disease and disease activity
	
	CD
	UC

	
	Total

	Moderate to severe activity
	No or mild activity
	P value
	Total
	Moderate to severe activity
	No or mild activity
	P value

	n
	263
	118
	145
	
	143
	36
	107
	

	Missing value1
	1
	0
	1
	
	0
	0
	0
	

	SF-36 scores
	
	
	
	
	
	
	
	

	Physical component
	46.6 [20.6-68.6]
	44.0 [20.6-62.3]
	48.6 [27.1-68.6]
	< 0.001
	44.7 [23.4-63.8]
	40.5 [23.4-58.8]
	46.2 [23.9-63.8]
	0.007

	Physical functioning
	75.0 [10.0-100.0]
	70.0 [10.0-100.0]
	85.0 [15.0-100.0]
	< 0.001
	70.0 [0.0-100.0]
	55.0 [0.0-100.0]
	77.5 [0.0-100.0]
	0.043

	Physical role
	68.8 [0.0-100.0]
	50.0 [0.0-100.0]
	75.0 [0.0-100.0]
	< 0.001
	59.4 [0.0-100.0]
	40.6 [0.0-100.0]
	75.0 [0.0-100.0]
	< 0.001

	Body pain
	52.0 [0.0-100.0]
	51.0 [0.0-100.0]
	62.0 [10.0-100.0]
	< 0.001
	51.0 [0.0-100.0]
	31.0 [0.0-100.0]
	60.5 [0.0-100.0]
	0.001

	General health 
	52.0 [0.0-100.0]
	46.0 [0.0-100.0]
	57.0 [10.0-100.0]
	< 0.001
	51.0 [5.0-100.0]
	31.0 [5.0-100.0]
	55.0 [5.0-100.0]
	< 0.001

	Mental component 
	45.2 [5.8-67.2]
	42.3 [14.0-63.6]
	48.4 [5.8-67.2]
	0.022
	44.2 [7.9-65.0]
	35.0 [7.9-64.1]
	46.6 [7.9-65.0]
	< 0.001

	Vitality
	56.3 [0.0-100.0]
	50.0 [6.3-100.0]
	56.3 [0.0-100.0]
	0.074
	50.0 [0.0-100.0]
	37.5 [0.0-93.8]
	56.3 [0.0-100.0]
	0.002

	Social role functioning
	62.5 [0.0-100.0]
	50.0 [0.0-100.0]
	75.0 [0.0-100.0]
	0.002
	62.5 [0.0-100.0]
	50.0 [0.0-100.0]
	62.5 [0.0-100.0]
	0.002

	Emotional role
	75.0 [0.0-100.0]
	66.7 [0.0-100.0]
	79.2 [0.0-100.0]
	0.012
	75.0 [0.0-100.0]
	45.8 [0.0-100.0]
	75.0 [0.0-100.0]
	0.002

	Mental health
	65.0 [0.0-100.0]
	55.0 [0.0-100.0]
	72.5 [0.0-100.0]
	0.008
	60.0 [0.0-100.0]
	45.0 [5.0-100.0]
	70.0 [0.0-100.0]
	< 0.001

	EQ-VAS (cm)
	80.0 [5.0-100.0]
	70.0 [5.0-100.0]
	80.0 [15.0-100.0]
	0.003
	70.0 [0.0-100.0]
	50.0 [0.0-100.0]
	80.0 [0.0-100.0]
	< 0.001

	EQ-5D [no problems], n (%)
	
	
	
	
	
	
	
	

	Mobility
	193 (73.4)
	80 (67.8)
	113 (77.9)
	0.0802
	85 (59.9)
	17 (47.2)
	68 (64.2)
	0.0732

	Self-care
	225 (85.6)
	95 (80.5)
	130 (89.7)
	0.0522
	120 (84.5)
	29 (80.6)
	91 (85.8)
	0.4482

	Usual activities
	125 (47.5)
	47 (39.8)
	78 (53.8)
	0.1582
	66 (46.8)
	10 (27.8)
	56 (53.3)
	0.0092

	Pain/discomfort 
	87 (33.1)
	31 (26.3)
	56 (38.6)
	0.0362
	30 (21.3)
	3 (8.3)
	27 (25.7)
	0.0122

	Anxiety/depression
	95 (36.1)
	31 (26.3)
	64 (44.1)
	0.0392
	51 (36.2)
	9 (25.0)
	42 (40.0)
	0.1142

	IBDQ score
	164.0 [50.0-224.0]
	153.5 [50.0-222.0]
	178.0 [57.0-224.0]
	< 0.001
	165.0 [47.0-224.0]
	106.0 [48.0-217.0]
	178.5 [47.0-224.0]
	< 0.001

	Bowel symptoms
	5.7 [1.4-7.0]
	5.3 [1.4-7.0]
	6.0 [1.8-7.0]
	< 0.001
	5.4 [1.3-7.0]
	3.7 [1.3-7.0]
	6.1 [1.5-7.0]
	< 0.001

	Emotional health
	4.8 [1.2-7.0]
	4.4 [1.2-6.9]
	5.3 [1.5-7.0]
	0.001
	4.9 [1.0-7.0]
	2.9 [1.2-6.6]
	5.3 [1.0-7.0]
	< 0.001

	Systemic symptoms
	4.8 [1.0-7.0]
	4.4 [1.2-7.0]
	5.0 [1.0-7.0]
	< 0.001
	4.8 [1.0-7.0]
	3.2 [1.0-7.0]
	5.2 [1.0-7.0]
	< 0.001

	Social function
	5.4 [1.2-7.0]
	5.0 [1.2-7.0]
	5.8 [1.4-7.0]
	< 0.001
	5.4 [1.2-7.0]
	3.8 [1.2-7.0]
	6.0 [1.2-7.0]
	< 0.001

	WPAI scores
	
	
	
	
	
	
	
	

	% TWPI
	20.0 [0.0-100.0]
	30.0 [0.0-100.0]
	19.7 [0.0-100.0]
	0.053
	5.0 [0.0-100.0]
	34.8 [0.0-100.0]
	0.0 [0.0-100.0]
	0.082

	% work time missed
	0.0 [0.0-100.0]
	4.7 [0.0-100.0]
	0.0 [0.0-64.0]
	0.009
	0.0 [0.0-100.0]
	5.9 [0.0-100.0]
	0.0 [0.0-100.0]
	0.287

	% impairment while working
	10.0 [0.0-100.0]
	10.0 [0.0-80.0]
	10.0 [0.0-100.0]
	0.336
	0.0 [0.0-80.0]
	20.0 [0.0-80.0]
	0.0 [0.0-80.0]
	0.080

	% TAI
	30.0 [0.0-100.0]
	50.0 [0.0-100.0]
	20.0 [0.0-100.0]
	< 0.001
	30.0 [0.0-100.0]
	75.0 [0.0-100.0]
	10.0 [0.0-100.0]
	< 0.001


1The missing data is due to a patient who has not completed SF-36 at Day 1. All p-values from Mann-Whitney U test, except 2Chi-square test. Data are shown as median [range], except otherwise mentioned. CD: Crohn’s disease; UC: Ulcerative colitis. SF-36: Short-form 36; EQ-5D: Euro quality of life – 5 dimensions; EQ-VAS: EQ-5D visual analog scale. IBDQ: Inflammatory bowel disease questionnaire. WPAI: Work Productivity and Activity Impairment Questionnaire. TWPI: Total work productivity impairment; TAI: Total activity impairment.


[bookmark: _Ref529188496]Table 3 Quality of Life scores by sociodemographic and clinical characteristics and by type of inflammatory bowel disease
	
	CD
	UC

	
	SF-36 Mental Component
	
	SF-36 Physical Component
	
	EQ-VAS
	
	IBDQ Score
	
	SF-36 Mental Component
	
	SF-36 Physical Component
	
	EQ-VAS
	
	IBDQ Score
	

	
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age (years)
	
	0.018 
	
	0.895 
	
	0.514 
	
	0.002
	
	0.1553 
	
	0.263 
	
	0.534 
	
	0.8473 

	18-39
	44.8 ± 13.0
	
	43.1 ± 10.5
	
	72.4 ± 20.3
	
	158.9 ± 41.0
	
	46.5 ± 10.0
	
	46.0 ± 10.0
	
	67.7 ± 22.2
	
	151.6 ± 43.8
	

	40-59
	41.9 ± 12.9
	
	43.5 ± 14.3
	
	73.4 ± 20.5
	
	151.0 ± 43.4
	
	43.1 ± 10.1
	
	45.0 ± 9.8
	
	65.5 ± 25.6
	
	153.0 ± 54.8
	

	≥60
	48.8 ± 9.4
	
	42.0 ± 16.8
	
	76.1 ± 19.8
	
	178.7 ± 30.1
	
	46.1 ± 9.7
	
	48.2 ± 7.9
	
	69.9 ± 30.5
	
	157.2 ± 46.8
	

	Gender
	
	< 0.0011 
	
	0.0271 
	
	0.0041 
	
	< 0.0011 
	
	0.0041 
	
	0.0321 
	
	0.0421 
	
	< 0.001 

	Male
	48.0 ± 11.3
	
	45.9 ± 13.6
	
	77.5 ± 18.0
	
	169.5 ± 38.0
	
	47.5 ± 9.7
	
	47.3 ± 8.9
	
	72.4 ± 22.0
	
	169.7 ± 43.3
	

	Female
	41.2 ± 12.9
	
	41.0 ± 13.1
	
	69.8 ± 21.4
	
	149.9 ± 42.1
	
	42.7 ± 9.9
	
	44.8 ± 10.0
	
	62.8 ± 26.8
	
	140.7 ± 50.8
	

	Professional situation
	
	0.002 
	
	0.030 2 
	
	0.003 
	
	< 0.001 
	
	< 0.0012 
	
	< 0.001 
	
	0.130 
	
	0.001 

	Employed
	47.5 ± 11.5
	
	47.6 ± 11.4
	
	78.1 ± 19.4
	
	168.1 ± 40.4
	
	49.4 ± 8.9
	
	49.2 ± 8.0
	
	73.2± 23.2
	
	175.7 ± 39.3
	

	Unemployed
	40.0 ± 14.0
	
	39.2 ± 13.5
	
	67.6 ± 21.2
	
	145.3 ± 40.6
	
	41.2 ± 9.8
	
	42.9 ± 9.3
	
	64.9± 25.9
	
	135.8 ± 51.5
	

	Student
	43.0 ± 16.0
	
	44.2 ± 11.2
	
	75.5 ± 18.6
	
	172.6 ± 42.8
	
	42.0 ± 12.6
	
	54.2 ± 9.8
	
	61.6± 15.2
	
	139.6 ± 35.3
	

	Retired
	46.4 ± 8.2
	
	39.3 ± 18.3
	
	75.2 ± 15.8
	
	165.2 ± 33.5
	
	41.7 ± 10.7
	
	45.4 ± 7.8
	
	55.2± 31.4
	
	135.7 ± 53.3
	

	Other
	39.0 ± 14.0
	
	40.3 ± 12.7
	
	64.8 ± 23.4
	
	135.5 ± 50.7
	
	41.2 ± 8.9
	
	39.8 ± 10.2
	
	62.2± 24.3
	
	138.4 ± 52.2
	

	Educational level
	
	0.802 
	
	0.176 2 
	
	0.990 
	
	0.398 2 
	
	0.122 2 
	
	0.0282 
	
	0.510 
	
	0.185 

	Primary school
	43.7 ± 11.4
	
	43.7 ± 11.4
	
	73.2 ± 20.8
	
	156.3 ± 40.8
	
	44.0 ± 9.3
	
	44.0 ± 9.3
	
	66.6 ± 27.9
	
	143.0 ± 56.8
	

	Secondary school
	43.0 ± 13.3
	
	43.0 ± 13.3
	
	73.1 ± 20.7
	
	152.9 ± 44.9
	
	45.3 ± 9.9
	
	45.3 ± 9.9
	
	66.4 ± 25.8
	
	160.0 ± 47.6
	

	Higher education
	44.1 ± 13.2
	
	44.1 ± 13.2
	
	72.8 ± 20.1
	
	162.2 ± 39.1
	
	48.4 ± 8.9
	
	48.4 ± 8.9
	
	76.0 ± 6.5
	
	171.4 ± 42.3
	

	Income
	
	0.112 
	
	0.0072 
	
	0.547 
	
	0.0872 
	
	< 0.001 
	
	0.0952 
	
	0.0702
	
	0.0022 

	> 3x MW 
	46.2 ± 11.9
	
	47.7 ± 9.2
	
	74.6 ± 21.4
	
	169.2 ± 39.6
	
	52.3 ± 9.4
	
	49.3 ± 8.0
	
	75.3 ± 16.2
	
	179.0 ± 39.7
	

	> 1x – 3x MW
	43.6 ± 11.8
	
	46.1 ± 14.0
	
	73.9 ± 20.2
	
	157.6 ± 40.2
	
	44.1 ± 9.0
	
	46.2 ± 9.1
	
	69.8 ± 24.6
	
	158.7 ± 49.3
	

	< 1x MW
	40.4 ± 13.6
	
	36.2 ± 13.3
	
	70.9 ± 20.8
	
	149.4 ± 43.9
	
	39.2 ± 10.0
	
	45.9 ± 9.8
	
	58.8 ± 26.2
	
	124.0 ± 50.7
	

	Any EIM
	
	0.4703 
	
	0.9243 
	
	0.6871 
	
	0.750 1 
	
	0.3433 
	
	0.2423 
	
	0.6011 
	
	0.7011 

	Yes 
	44.8 ± 13.0
	
	42.0 ± 14.9
	
	70.7 ± 19.6
	
	158.0 ± 42.2
	
	42.6 ± 8.6
	
	44.4 ± 7.9
	
	69.6 ± 19.0
	
	149.6 ± 48.5
	

	No
	43.2 ± 11.9
	
	42.3 ± 12.9
	
	71.3 ± 22.0
	
	161.0 ± 40.7
	
	44.7 ± 10.4
	
	46.2 ± 10.4
	
	64.1 ± 27.8
	
	152.2 ± 49.8
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


All P-values from Kruskal-Wallis test, except 1Mann-Whitney U test, 2ANOVA test, and 3t-test. EIM: Extraintestinal Manifestations; MW: Minimum wage. 


[bookmark: _Ref529189043]Table 4 Work productivity and activity impairment scores by sociodemographic and clinical characteristics and by type of inflammatory bowel diseases
	
	CD
	UC

	
	% TWPI
	% work time missed
	% impairment while working
	% TAI
	% TWPI
	% work time missed
	% impairment while working
	% TAI

	
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value
	mean ± SD
	P value

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age (yr)
	
	0.522
	
	0.208 
	
	0.541
	
	0.007
	
	0.803 
	
	0.453 
	
	0.929 
	
	0.433 

	18-39
	31.8 ± 32.4
	
	13.8 ± 23.6
	
	23.3 ± 26.4
	
	36.3 ± 34.1
	
	28.5 ± 34.6
	
	13.7 ± 27.1
	
	19.6 ± 28.0
	
	44.3 ± 36.1
	

	40-59
	35.2 ± 35.1
	
	12.9 ± 25.8
	
	27.4 ± 30.8
	
	41.2 ± 34.2
	
	23.7 ± 33.6
	
	11.7 ± 29.3
	
	15.9 ± 25.0
	
	37.6 ± 37.5
	

	≥ 60
	19.6 ± 25.8
	
	4.2 ± 11.8
	
	15.6 ± 21.3
	
	21.2 ± 25.4
	
	19.6 ± 29.4
	
	3.6 ± 6.2
	
	18.0 ± 26.8
	
	37.4 ± 40.9
	

	Gender
	
	0.186 1
	
	0.9141 
	
	0.148 1 
	
	0.0141 
	
	0.4651 
	
	0.6491 
	
	0.0921 
	
	0.0431 

	Male
	27.8 ± 30.5
	
	13.0 ± 24.4
	
	20.0 ± 23.4
	
	30.4 ± 32.6
	
	22.5 ± 32.0
	
	13.4 ± 27.9
	
	12.4 ± 21.9
	
	31.8 ± 36.2
	

	Female
	37.6 ± 35.5
	
	12.2 ± 23.2
	
	29.6 ± 32.0
	
	40.3 ± 33.6
	
	29.5 ± 35.1
	
	9.3 ± 25.2
	
	24.6 ± 29.8
	
	45.9 ± 37.5
	

	Professional situation
	
	0.198 
	
	0.753 
	
	0.078 
	
	< 0.001 
	
	-
	
	-
	
	-
	
	0.001 

	Employed
	30.1 ± 31.4
	
	11.0 ± 20.5
	
	23.0 ± 27.8
	
	24.2 ± 30.6
	
	23.4 ± 31.5
	
	9.4 ± 23.8
	
	17.7 ± 26.2
	
	23.7 ± 30.7
	

	Unemployed
	54.7 ± 18.0
	
	5.4 ± 6.7
	
	56.0 ± 16.7
	
	49.8 ± 33.3
	
	-
	
	-
	
	-
	
	52.4 ± 39.1
	

	Student
	-
	
	-
	
	-
	
	23.0 ± 27.9
	
	-
	
	-
	
	-
	
	56.0 ± 24.1
	

	Retired
	62.5 ± 17.7
	
	25.0 ± 35.3
	
	33.3 ± 28.9
	
	32.3 ± 32.2
	
	0.0
	
	0.0
	
	0.0
	
	48.7 ± 43.4
	

	Other
	45.0 ± 63.6
	
	33.3 ± 47.1
	
	35.0 ± 49.5
	
	56.2 ± 29.1
	
	-
	
	-
	
	-
	
	51.1 ± 36.3
	

	Educational level
	
	0.608 
	
	0.591 
	
	0.455 
	
	0.114 
	
	0.331 
	
	0.571 
	
	0.186 
	
	0.252 

	Primary school
	37.4 ± 30.8
	
	12.3 ± 15.6
	
	28.6 ± 29.0
	
	39.6 ± 34.9
	
	15.7 ± 29.1
	
	8.0 ± 17.7
	
	8.0 ± 19.3
	
	39.2 ± 40.8
	

	Secondary school
	37.1 ± 33.4
	
	9.0 ± 17.7
	
	29.1 ± 30.5
	
	43.6 ± 36.6
	
	26.3 ± 32.5
	
	10.1 ± 28.6
	
	21.2 ± 26.0
	
	42.2 ± 37.5
	

	Higher education
	30.0 ± 33.6
	
	16.0 ± 26.6
	
	20.5 ± 25.6
	
	29.1 ± 28.4
	
	10.6 ± 19.4
	
	1.1 ± 2.7
	
	10.0 ± 18.3
	
	25.7 ± 31.7
	

	Income
	
	0.293 
	
	0.708 
	
	0.042 
	
	0.079 
	
	0.341
	
	0.648
	
	0.453
	
	0.032 

	> 3x MW 
	33.0 ± 35.5
	
	13.4 ± 25.6
	
	25.8 ± 30.2
	
	25.9 ± 30.8
	
	23.0 ± 33.0
	
	9.3 ± 27.5
	
	22.0 ± 28.6
	
	25.8 ± 36.7
	

	> 1x – 3x MW
	28.0 ± 28.5
	
	13.9 ± 23.8
	
	16.8 ± 20.1
	
	38.6 ± 34.2
	
	27.6 ± 27.4
	
	7.1 ± 16.4
	
	16.7 ± 22.7
	
	38.9 ± 36.8
	

	< 1x MW
	60.0 ± 10.8
	
	7.3 ± 8.9
	
	50.0 ± 24.5
	
	42.3 ± 35.1
	
	0.0 ± 0.0
	
	0.0 ± 0.0
	
	0.0 ± 0.0
	
	56.8 ± 35.8
	

	Any EIM
	
	0.0051 
	
	0.0041 
	
	0.199 1 
	
	0.6561 
	
	0.3451 
	
	0.8241 
	
	0.214 1
	
	0.8961 

	Yes 
	53.9 ± 33.4
	
	23.3 ± 28.2
	
	32.9 ± 31.8
	
	37.2 ± 32.1
	
	28.5 ± 31.2
	
	1.8 ± 4.4
	
	27.3 ± 31.0
	
	37.0 ± 36.4
	

	No
	23.5 ± 31.9
	
	6.2 ± 15.4
	
	21.0 ± 28.4
	
	35.1 ± 33.8
	
	19.0 ± 31.6
	
	9.4 ± 26.6
	
	13.7 ± 23.9
	
	36.7 ± 38.4
	


All P-values from Kruskal-Wallis test, except 1Mann-Whitney U test. EIM: Extraintestinal manifestations; MW: Minimum wage; TWPI: Total work productivity impairment; TAI: Total activity impairment. 


[bookmark: _Ref529189216]Table 5 Utilization of healthcare resources during the retrospective 3-year period
	
	CD
	UC

	
	Total
	Moderate to severe activity
	No or mild activity
	P value
	Total
	Moderate to severe activity
	No or mild activity
	P value

	n
	264
	118
	146
	
	143
	36
	107
	

	IBD surgeries
	
	
	
	
	
	
	
	

	At least one IBD surgery
	67 (25.4)
	32 (27.1)
	35 (24.0)
	0.559 1
	4 (2.8)
	1 (2.8)
	3 (2.8)
	--

	Surgeries, n
	108
	45
	63
	
	7
	2
	5
	

	Surgeries/pt, median [range]
	1.0 [1-5]
	1.0 [1-4]
	2 [1-5]
	0.074
	2.0 [1-2]
	2.0
	2.0 [1-2]
	--

	More than one IBD surgery
	28 (41.8)
	10 (31.2)
	18 (51.5)
	
	3 (75.0)
	1 (100.0)
	2 (66.7)
	

	Type [frequency ≥ 5%]
	
	
	
	
	
	
	
	

	Partial colectomy
	13 (12.0)
	5 (11.1)
	8 (12.7)
	
	0 (0.0)
	0 (0.0)
	0 (0.0)
	

	Total colectomy
	1 (0.9)
	0 (0.0)
	1 (1.6)
	
	2 (28.6)
	1 (50.0)
	1 (20.0)
	

	Drainage of anorectal abscess
	6 (5.6)
	3 (6.7)
	3 (4.8)
	
	0 (0.0)
	0 (0.0)
	0 (0.0)
	

	Fistulectomy
	22 (20.4)
	9 (20.0)
	13 (20.6)
	
	0 (0.0)
	0 (0.0)
	0 (0.0)
	

	Enterostomy
	13 (12.0)
	6 (13.3)
	7 (11.1)
	
	0 (0.0)
	0 (0.0)
	0 (0.0)
	

	Enterostomy closure
	5 (4.6)
	5 (11.1)
	0 (0.0)
	
	2 (28.6)
	0 (0.0)
	2 (40.0)
	

	IBD hospitalizations
	
	
	
	
	
	
	
	

	At least one IBD hospitalization
	101 (38.3)
	51 (43.2)
	50 (34.2)
	0.136 1
	28 (19.6)
	11 (30.6)
	17 (15.9)
	0.055 1

	Hospitalizations, n
	168
	93
	75
	
	43
	18
	25
	

	Hospitalizations/pt, median [range]
	1.0 [1-5]
	2.0 [1-4]
	1.0 [1-5]
	0.031
	1.0 [1-5]
	1.0 [1-5]
	1.0 [1-3]
	0.978

	More than one hospitalization
	47 (46.5)
	29 (56.8)
	18 (36.0)
	
	10 (35.7)
	4 (36.4)
	6 (35.3)
	

	Duration (d), median [range]
	6 [1-98]
	5 [0-76]
	4.5 [0-97]
	
	4 [1-737]
	2.5 [0-20]
	5 [0-737]
	

	IBD medical appointments
	
	
	
	
	
	
	
	

	At least one IBD consultation
	263 (99.6)
	117 (99.2)
	146 (100.0)
	
	143 (100.0)
	36 (100.0)
	107 (100.0)
	

	Consultations, n
	3192
	1466
	1726
	
	1541
	423
	1118
	

	Consultations /pt, median [range]
	11.0 [1-45]
	12.0 [1-45]
	11.0 [1-35]
	0.801
	10.0 [1-39]
	9.5 [1-39]
	10.0 [2-30]
	0.896

	More than 20 consultations
	27 (10.3)
	15 (12.8)
	12 (8.2)
	
	9 (6.3)
	4 (11.1)
	5 (4.7)
	

	Type
	
	
	
	
	
	
	
	

	IBD specialist
	2989 (93.6)
	1356 (92.4)
	1633 (94.6)
	
	1426 (92.5)
	394 (93.1)
	1032 (92.3)
	

	Emergency 
	43 (1.3)
	25 (1.7)
	18 (1.0)
	
	34 (2.2)
	20 (4.7)
	14 (1.3)
	

	Other specialist
	160 (5.0)
	85 (5.8)
	75 (4.3)
	
	81 (5.3)
	9 (2.1)
	72 (6.4)
	

	Consultations with registered score
	
	
	
	
	
	
	
	

	HBI
	11 (0.3)
	1 (0.1)
	10 (0.6)
	
	--
	--
	--
	

	CDAI
	103 (3.2)
	54 (3.7)
	49 (2.8)
	
	--
	--
	--
	

	Other CD scores
	30 (0.9)
	21 (1.4)
	9 (0.5)
	
	--
	--
	--
	

	pMayo score
	--
	--
	--
	
	95 (6.2)
	12 (2.8)
	83 (7.4)
	

	Consultations with change of IBD treatment
	522 (16.4)
	269 (18.3)
	253 (14.7)
	0.005 1
	353 (22.9)
	86 (20.3)
	267 (23.9)
	0.139 1

	IBD imaging and laboratory testing
	
	
	
	
	
	
	

	At least one IBD test
	260 (98.5)
	116 (98.3)
	144 (98.6)
	--
	141 (98.6)
	36 (100.0)
	105 (98.1)
	--

	IBD tests, n
	5674
	2722
	2952
	
	2509
	643
	1866
	

	Tests/pt, median [range]
	19.0 [1-143]
	20.0 [1-143]
	16.0 [1-94]
	0.372
	15.0 [1-82]
	14.5 [2-82]
	16 [1-75]
	0.767

	More than 20 tests
	118 (45.4)
	56 (48.3)
	62 (43.1)
	
	57 (40.4)
	15 (41.7)
	42 (40.0)
	

	Type [frequency ≥ 5%]
	
	
	
	
	
	
	
	

	Complete blood cell count
	2317 (40.8)
	1077 (39.6)
	1240 (42.0)
	
	973 (38.8)
	250 (38.9)
	723 (38.7)
	

	C-reactive protein
	1773 (31.2)
	837 (30.7)
	936 (31.7)
	
	748 (29.8)
	214 (33.3)
	534 (28.6)
	

	Serum albumin
	647 (11.4)
	346 (12.7)
	301 (10.2)
	
	356 (14.2)
	59 (9.2)
	297 (15.9)
	

	Colonoscopy
	346 (6.1)
	183 (6.7)
	163 (5.5)
	
	228 (9.1)
	57 (8.9)
	171 (9.2)
	


All P-values from Mann-Whitney U test, except 1Chi-square test. Data are shown as n (%), except otherwise mentioned. CD: Crohn’s disease; UC: Ulcerative colitis; IBD: Inflammatory bowel disease; pt: Patient.
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[bookmark: _Ref529189267]Table 6 Treatment for inflammatory bowel diseases at baseline and changes during the previous 3 years
	
	CD
	UC

	
	Total
	Moderate to severe activity
	No or mild activity
	P value
	Total
	Moderate to severe activity
	No or mild activity
	P value

	n
	264
	118
	146
	
	143
	36
	107
	

	IBD treatment at baseline
	
	
	
	
	
	
	
	

	Treated patients
	251 (95.1)
	111 (94.1)
	140 (95.9)
	
	129 (90.2)
	32 (88.9)
	97 (90.7)
	

	IBD medicines/pt, median [range]2
	2.0 [1-7]]
	2.0 [1.6]
	2.0 [1-7]
	
	2.0 [1-6]
	3 [1-6]
	2 [1-5]
	

	Main IBD therapy3
	
	
	
	
	
	
	
	

	5-ASA compounds
	39 (15.5)
	20 (18.0)
	19 (13.6)
	
	100 (77.5)
	27 (84.4)
	73 (75.3)
	

	Biologic therapy
	189 (75.3)
	79 (71.2)
	110 (78.6)
	
	41 (31.8)
	11 (34.4)
	30 (30.9)
	

	Immunosuppressants
	178 (70.9)
	80 (72.1)
	98 (70.0)
	
	63 (48.8)
	17 (53.1)
	46 (47.4)
	

	Any corticosteroid
	30 (12.0)
	17 (15.3)
	14 (10.0)
	
	26 (20.2)
	13 (40.6)
	13 (13.4)
	

	Any antibiotic
	14 (5.6)
	11 (9.9)
	3 (2.1)
	
	7 (5.4)
	5 (15.6)
	2 (2.1)
	

	Changes to IBD treatment
	
	
	
	
	
	
	
	

	Treatment changes /pt, median [range]2
	1 [0-23]
	1 [0-23]
	1 [0-9]
	0.526
	2 [0-15]
	1 [0-15]
	2 [0-10]
	0.226

	At least one change on IBD treatment2
	186 (70.7)
	81 (69.2)
	105 (71.9)
	0.6341
	111 (77.6)
	24 (66.7)
	87 (81.3)
	0.0681

	Type of change2
	
	
	
	
	
	
	
	

	Ongoing or beginning
	437 (35.6)
	190 (31.6)
	247 (39.5)
	
	265 (36.1)
	75 (38.7)
	190 (35.2)
	

	Dose change
	256 (20.9)
	128 (21.3)
	128 (20.4)
	
	189 (25.7)
	39 (20.1)
	150 (27.8)
	

	Discontinued
	534 (43.5)
	283 (47.1)
	251 (40.1)
	
	280 (38.1)
	80 (41.2)
	200 (37.0)
	

	Dose change by main IBD therapy
	146
	71
	75
	
	128
	31
	97
	

	5-ASA compounds
	19 (13.0)
	5 (7.0)
	14 (18.7)
	
	89 (69.5)
	20 (64.5)
	69 (71.1)
	

	Biologic therapy
	53 (36.3)
	27 (38.0)
	26 (34.7)
	
	12 (9.4)
	5 (16.1)
	7 (7.2)
	

	Immunosuppressants
	74 (50.7)
	39 (54.9)
	35 (46.7)
	
	27 (21.1)
	6 (19.4)
	21 (21.6)
	

	Discontinuation by main IBD therapy
	226
	123
	103
	
	128
	36
	92
	

	5-ASA compounds
	64 (28.3)
	33 (26.8)
	31 (30.1)
	
	82 (64.1)
	20 (55.6)
	62 (67.4)
	

	Biologic therapy 
	72 (31.9)
	44 (35.8)
	28 (27.2)
	
	11 (8.6)
	8 (22.2)
	3 (3.3)
	

	Immunosuppressants
	90 (39.8)
	46 (37.4)
	44 (42.7)
	
	35 (27.3)
	8 (22.2)
	27 (29.3)
	

	Reason for dose change of biologics [frequency ≥ 5%]4
	
	
	
	
	
	
	
	

	Adverse reaction
	0 (0.0)
	0 (0.0)
	0 (0.0)
	
	2 (16.7)
	2 (40.0)
	0 (0.0)
	

	Patient decision/adherence
	1 (1.9)
	1 (3.7)
	0 (0.0)
	
	2 (16.7)
	0 (0.0)
	2 (28.6)
	

	Poor effectiveness
	22 (41.5)
	12 (44.4)
	10 (38.5)
	
	3 (25.0)
	1 (20.0)
	2 (28.6)
	

	Remission
	5 (9.4)
	2 (7.4)
	3 (11.5)
	
	0 (0.0)
	0 (0.0)
	0 (0.0)
	

	Serum level of biologic drug
	2 (3.8)
	1 (3.7)
	1 (3.8)
	
	3 (25.0)
	1 (20.0)
	2 (28.6)
	

	Reason for discontinuation of biologics [frequency ≥ 5%]
	
	
	
	
	
	
	
	

	Adverse reaction
	21 (29.2)
	13 (29.5)
	8 (28.6)
	
	3 (27.5)
	2 (25.0)
	1 (33.3)
	

	Contraindication
	6 (8.3)
	5 (11.4)
	1 (3.6)
	
	1 (9.1)
	0 (0.0)
	1 (33.3)
	

	Patient decision/adherence
	5 (6.9)
	4 (9.1)
	1 (3.6)
	
	2 (18.2)
	1 (12.5)
	1 (33.3)
	

	Poor effectiveness
	6 (8.3)
	2 (4.5)
	4 (14.3)
	
	0 (0.0)
	0 (0.0)
	0 (0.0)
	


All P-values from Mann-Whitney U test, except 1Chi-square test. Data are shown as n (%), except otherwise mentioned. 2Including antibiotics and corticosteroids. 3Patients with at least one of the main IBD drug classes, excluding antibiotics, corticosteroids and other medications. 4More than one possible reason for dose change. CD: Crohn’s disease; UC: Ulcerative colitis; IBD: Inflammatory bowel disease; pt: Patient.
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