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Abstract

Background: Crohn’s disease (CD) and ulcerative colitis (UC) are associated with reduced health-related quality of life
(HRQol), but findings differ between studies. The aim of this study was to analyse the impact of disease activity and social
factors on HRQoL.

Method: A total of 513 patients diagnosed with UC and CD between 2003 and 2004, in a population-based setting, were
followed for 7 years. HRQoL was assessed using the Short Form-12, the Short Inflammatory Bowel Disease (IBD)
Questionnaire (SIBDQ), the Work Productivity and Activity Impairment Questionnaire: General Health and a national
health survey. Associations were assessed using multiple linear regressions.

Results: A total of 185 of the eligible patients (UC: 107 (50.2%) and CD: 78 (50.3%)) were included. No differences in disease-
specific or generic HRQoL were found between CD and UC patients, and IBD patients did not differ compared with the
background population. The majority of CD (73.1%) and UC (85.0%) patients had ‘good’ disease-specific HRQoL using the
SIBDQ. Unemployment for >3 months occurred more in CD vs UC patients(30.6 vs 15.5%, p=0.03); however, sick leave
for > 3 months did not differ significantly (17.4 vs 11.4%, p=0.4). Using multiple linear regressions, unemployment, sick
leave and disease activity were the factors most frequently associated with reduced HRQoL.

Conclusion: In a population-based cohort with 7 years of follow-up, HRQoL did not differ between patients and the back-
ground population.
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Key summary

Summarize the established knowledge on this subject

e Crohn’s disease (CD) and ulcerative colitis (UC) have been shown to be associated with reduced health-
related quality of life (HRQoL).

e The impacts of the diseases on HRQoL remain uncertain as previous studies are heterogeneous in their
findings.

What are the significant and/or new findings of this study?
e In a population-based cohort, HRQoL in CD and UC patients did not differ from that of the background

population.
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e Sick leave, unemployment and activity scores were found to influence HRQoL the most, while disease-
related factors such as phenotype, disease course and extraintestinal manifestations were less associated

with HRQoL.

e HRQoL might not capture the true impact of inflammatory bowel disease on patients’ lives.

Introduction

Crohn’s disease (CD) and ulcerative colitis (UC) are
chronic inflammatory bowel diseases (IBDs), which
are characterized by a heterogeneous and varying dis-
ease course. Due to its chronicity, young age of onset,
the need for hospital admissions, and medical and sur-
gical treatment, IBD affects patients not only physically
but also impairs their social and professional well-
being.! Previous studies have shown that health-related
quality of life (HRQoL) is compromised in UC and CD
patients.” * Several factors have been shown to affect
HRQOoL, especially clinical- and treatment-related fac-
tors such as corticosteroid treatment, hospitalization,
IBS-type symptoms, mood disorders and the number
of relapses.*”’ Similarly, sociodemographic factors
such as gender, smoking, work disability, sick leave
and unemployment also influence HRQoL in IBD
patients.*®

Patient-reported outcomes have been shown to be
important treatment outcomes for UC and CD
patients, and should be considered as endpoints in
research studies, as well as used in outpatient clinics
to support clinical decision-making.'®'" However, the
studies differ in their methodologies, and are often
reported from tertiary centres or based on selected
patient groups, which makes generalizations based on
their results difficult.'?

The aim of the present study was to analyse the
impact of disease activity and social factors on
patient-reported HRQoL in an unselected population-
based inception cohort of IBD patients 7 years after
diagnosis.

Materials and methods
Population

The study cohort has been described in greater depth
elsewhere.'® The patients prospectively enrolled were
diagnosed with UC, CD or IBD unclassified (IBDU),
between 1 January 2003 and 31 December 2004, in a
well-defined geographical area of Copenhagen covering
a reference population of 1,211,634 inhabitants (23% of
the total population of Denmark in January 2004). In
2012, all diagnoses were re-evaluated, and patients who
did not fulfil the diagnostic criteria for CD or UC were
excluded from further analysis. In total, 300 UC and
213 CD patients were included in the cohort. The
follow-up period started at the date of diagnosis and

ended 31 December 2011, covering a minimum follow-
up period of 7 years.

Classification and definition

The diagnosis of CD, UC and IBDU was based on the
Copenhagen diagnostic criteria.'* '® Disease phenotypes
were defined according to the Vienna classification.'”
A severe disease course was defined as needing three or
more courses of systemic steroids (> 50 mg/day), and/or
biological therapy, and/or surgical resection or colec-
tomy during the follow-up period. Disease activity was
defined according to the Harvey—Bradshaw Index
(HBI)'® (remission: 04, mild: 5-7, moderate: 8-16 and
severe: > 16) and the Simple Clinical Colitis Activity
Index (SCCAI) (remission: 0-2, mild: 3-5, moderate:
6-11 and severe: > 11).'? Treatments were grouped
into six levels according to the highest level reached
during follow-up (0: no treatment, 1: S-aminosalicylates
(5-ASA) (topical and/or systemic 5-ASA + topical ster-
oids), 2: corticosteroids (systemic steroids+ 5-ASA or
topical steroids), 3: immunomodulators (azathioprine
or 6-mercaptopurine (6-MP) = corticosteroids), 4: bio-
logical therapy (tumour necrosis factor-o inhibitors)
(with any of the options above) and 5: surgical treatment
(IBD-related surgery)).

Disease-related factors were defined as factors dir-
ectly associated with IBD (e.g. location, behaviour and
extension of the diseases), while socioeconomic factors
were defined as factors that influence the socioeconomic
position of a person (e.g. sick leave, unemployment and
education).

Data collection

In Denmark, all citizens, whether by birth or immigra-
tion, are given a unique 10-digit personal identification
number that is used to link their personal informa-
tion.”! The National Patient Registry and The
National Registry of Causes of Death were assessed
for missing data, and additional information relevant
to this study.’*** Nationwide data regarding leaves of
absence, unemployment and family income were pro-
vided by Statistics Denmark.

All medical records (except for two lost records)
were retrospectively reviewed from 1 November 2011
to 30 November 2012 and data were collected regarding
phenotype, diagnostic procedures (endoscopy, X-ray,
computed tomography, magnetic resonance imaging
and capsule endoscopy), medical therapy and surgery.
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The patients were excluded if one of following was
present: death, mental illness, no Danish skills, emi-
grated to another country or out of the study area, or
wished not to be contacted. All eligible patients were
contacted by postal mail with an invitation to an out-
patient follow-up visit as well as four self-administrated
questionnaires. A reminder was sent in case of no
response. During the follow-up visit, disease activity
was assessed by the HBI'® and SCCAL*

Assessment of HRQoL and questionnaires

HRQoL was assessed using the generic Short Form-12
(SF-12) questionnaire and the disease-specific Short
Inflammatory Bowel Disease Questionnaire (SIBDQ).
The SF-12 evaluates patients’ health through a physical
and a mental component (PCS-12 and MCS-12), using
an empirical scoring algorithm derived from a US
population survey.”** A mean score of 50 with an
SD of 10 was used as the background population for
comparison, as it is recommended to facilitate a com-
parison of results across countries and has proven to be
appropriate for the Danish population.?>*** The SIBDQ
evaluates HRQoL through four dimensions: bowel
symptoms, systemic symptoms, emotional functioning
and social functioning. The cut-off point for a ‘good’
HRQoL was set at 50.°*2® Work impairment was
assessed using the Work Productivity and Activity
Impairment Questionnaire: General Health (WPAI-
GH).” Tt consists of six items concerning work carried
out during the preceding 7 days. The WPAI-GH
addresses employment status, number of working and
non-working hours due to health problems or other
reasons, and the impact of health problems on working
productivity and daily activity productivity.*
Absenteeism, presenteeism, activity impairment and
productivity loss are all assessed by the questionnaire.*°
Validated Danish translations of the original English
questionnaires were used.

Information on education, work status and sick
leave was obtained using an adapted version of the
Danish National Health Survey.’' In short, patients
were asked to choose their highest completed level of
education and to provide information on their occupa-
tion. The patients were asked to recall unemployment
and sick leave during the prior 3 years of follow-up.
Sick leave options were categorized as >3 months, <3
months or no sick leave. Unemployment options were
categorized as >12 months, 3-12 months or no
unemployment.

Statistical analyses

Descriptive data were reported as medians and ranges,
or means and SDs, and as counts and percentages.

Comparisons between groups were carried out using
the Chi-square test, Fisher’s exact test or an independ-
ent sample Student’s 7-test. WPAI-GH scores were cal-
culated according to its accompanying guidelines.

The associations between independent variables
(age, gender, smoking status at diagnosis, education,
occupation, unemployment status, sick leave, days of
absence, yearly family income corrected by number of
household members, cumulative unemployment days,
behaviour, location and extension at diagnosis, extra-
intestinal manifestations and severity of disease course)
and HRQoL were analysed by multiple linear regres-
sion. To avoid overfitting in the regression model, we
used the Akaike information criterion for all aforemen-
tioned variables in a stepwise algorithm and selected the
most appropriate model for the multiple linear regres-
sion models. In case of missing data in the independent
and dependent variables, multiple imputations with
predictive mean matching were performed and imput-
ation was repeated 1000 times. All independent and
dependent variables were used in the imputation
models. A significance level <0.05 was considered stat-
istically significant.

Analyses were performed in SPSS software (version
22.0) and RStudio (R Core Team (2017). R: A language
and environment for statistical computing. R
Foundation for Statistical Computing, Vienna,
Austria), with the mice R-package used for multiple
imputation.

The study was approved by the regional ethical com-
mittee on 1 February 2012 (H-1-2011-088) and permis-
sion was obtained from the Danish Data Registry
(01769 HVH-2012-027). All patients gave written
informed consent prior to their inclusion in the present
study and the study protocol conforms to the ethical
guidelines of the 1975 Declaration of Helsinki, as
reflected in a priori approval by the institution’s
human research committee.

Results
Response rate and demographics

Of the 513 (UC: 300 (58%) and CD: 213 (42%))
patients, 145 were excluded from follow-up
(Figure 1). Thus, a total of 368 (UC: 213 and CD:
155) patients were eligible for the follow-up visit, of
which 183 (49.7%) declined to participate. A total of
185 (50.3%) (UC: 107 (50.2%) and CD: 78 (50.3%))
of the eligible patients answered all four question-
naires; however, four were not scored with the
SCCAI and six were not scored with the HBI
(Tables 1 and 2). The median follow-up period of the
185 patients was 7.6 (interquartile range (IQR): 7.2-8.3)
years.



Christiansen et al.

945

—>
A\ 4

Figure 1. Flowchart of the study population.

CD: Crohn’s disease; FU: follow-up; UC: ulcerative colitis.

Clinical conditions and disease activity at
follow-up

In CD patients, the median score (IQR) for the HBI
was 1 (0-3). In UC patients, the median score for the
SCCAI was 1 (0-3). A total of 84.7% of CD patients
and 70.9% UC patients had scores equivalent to remis-
sion (i.e. HBI <2 and SCCAI < 5) (Table 3).

Among those with a severe disease course (i.e. three
or more courses of systemic steroids and/or biological
therapy and/or surgical resection), there was a signifi-
cant difference between CD and UC patients
(» <0.001), but no significant difference between male
and female patients (Table 1).

HRQolL

The mean scores for the SF-12 and SIBDQ are shown
in Table 2. Female CD patients reported significantly
lower scores for the PCS-12 (female: 45.7 (11.6) vs
male: 53.3 (6.3), p <0.001), while no difference between

genders was found for the MCS-12 (female: 48.1 (11.6)
vs male: 51.4 (9.0)). There were no significant differ-
ences in SF-12 scores between UC males and females.
No gender difference was found among SIBDQ scores.
The overall proportion of UC and CD patients with a
‘good’” disease-specific HRQoL (SIBDQ > 50) was
80.0%. No significant difference between UC and CD
patients was found, although there was a trend towards
better HRQoL in UC patients (UC: 91 (85.0%) vs CD:
57 (73.1%), p=0.07) measured by SIBDQ. In an
unpaired Student’s 7-test, no significant difference was
found between the IBD group and the background
population for the PCS-12 or for the MCS-12 (Table 2).

Significantly more CD patients experienced better
QoL when in remission, measured by the SIBDQ
(remission: 61 (82.0%) vs active disease: 11 (36.4%),
p=0.005). However no differences were found between
using the PCS-12 or MCS-12. When assessing the same
for UC patients, a significant differences was found
both using the SIBDQ (remission: 69 (94.5%) vs
active disease 18 (60.0), p <0.001), the PCS-12 (remis-
sion: 59 (83.1%) vs active disease (10 (33.3%),
p<0.001) and the MCS-12 (remission: 59 (78.9%) vs
active disease: 17 (56.7%), p=0.042). When stratifying
by disease behaviour, location or extension, whether
the patients had a change in phenotype or whether
they received biological treatment during follow-up,
no significant differences were found in CD patient
nor UC patients.

When assessing associating factors, the independent
variables (shown in Table 4 and 5) were all tested for
their relevance using the Akaike information criterion.
The relevant factors for generic and disease-specific
HRQoL were then incorporated into the respective
multiple linear regression models. The results are
shown in Tables 4 and 5.

Unemployment, sick leave and work productivity

A total of 20 patients (13 CD and 7 UC) (12.1%)
reported having been unemployed for > 12 months at
some point during the prior 3 years. An almost equal
distribution of men and women (male: 22 (23.2%) vs
female: 15 (20.3%), p=0.8) reported >3 months of
unemployment, but a greater number of these suffered
from CD as compared to UC (CD: 22 (30.6%) vs UC:
15 (15.5%), p=0.03) (Table 3). Sick leave for>3
months or longer was more common among CD
patients than among UC patients (CD: 12 (17.4%)
and UC: 11 (11.4%), p=0.4), but with a similar distri-
bution between men and women (males: 12.3% and
females: 15.2%, p=0.8).

The mean percentage for absenteeism during the
follow-up period was 5.6% for CD patients and 6.5%
for UC patients. While working, 11.7% of the CD
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Table 1. Clinical and demographic characteristics of ineligible and eligible patients.

cD uc
Included Excluded Included Excluded
Number of patients, N 78 77 107 106
Gender, N (%)
Male 43 (55.1) 42 (54.5) 47 (1;3.9)b 61 (57.5)
Female 35 (44.9) 35 (45.5) 60 (56.1)b 45 (42.5)
Median age (SD) at diagnosis® 29 (13.5) 33 (16.2) 36 (14.3) 33 (15.5)
Smoking at diagnosis, N (%)®
Never smoked 32 (41.6) 43 (56.6) 52 (48.6) 54 (62.1)
Current smoker 32 (41.6) 27 (35.5) 14 (15.1) 15 (17.2)
Former smoker 13 (16.9) 6 (7.9) 27 (25.2) 18 (20.7)
N/A 1(1.3) 1(1.3) 14 (13.1) 19 (17.9)
Yearly income adjusted for household members (€) 33639 (15899) 35,446 (22,974)
Cumulative days of absence 387 (563) 334 (601)
Cumulative days of unemployment 78 (163) 121 (286)
Treatment (highest treatment step reached during follow-up), N (%)?
0: no treatment 0 (0.0) 1(1.3) 9 (8.4) 5 (4.7)
1: 5-ASA 4 (5.1) 3 (3.9) 29 (27.1) 34 (32.1)
2: corticosteroids 11 (14.1) 11 (14.3) 29 (27.1) 30 (28.3)
3: immunomodulators 21 (26.9) 21 (27.3) 22 (20.6) 15 (14.2)
4: biological therapy 13 (16.7) 8 (10.4) 7 (6.5) 3 (2.8)
5: IBD-related surgery 29 (37.2) 33 (42.9) 11 (10.3) 19 (17.9)
Severe disease course, N (%)®
Yes 42 (53.8) 39 (50.6) 29 (27.1) 27 (25.5)
No 36 (46.2) 38 (49.4) 78 (72.9) 79 (74.5)
Extraintestinal manifestations at diagnosis, N (%)?
None 65 (83.3) 71 (92.2) 100 (93.5) 104 (98.1)
1> 13 (16.7) 6 (7.8) 7 (6.5) 2 (1.9)
Disease extent at diagnosis (only UC), N (%)
E1: proctitis 37 (34.6) 27 (25.5)
E2: left-sided 43 (40.2) 53 (50.0)
E3: extensive colitis 27 (25.2) 26 (24.5)
Age according to Vienna classification (only CD), N (%)
Al: <40 55 (70.5) 47 (61.0)
A2: > 140 23 (29.5) 30 (39.0)
Location and behaviour at diagnosis (only CD), N (%)
Location:
L1: terminal ileum 17 (21.8) 25 (32.5)
L2: colon 39 (50.0) 22 (28.6)
L3: ileocolonic 18 (23.1) 23 (29.9)
La: upper Gl tract 4 (5.1) 7 (9.1)
Behaviour, N (%)
B1: non-stricturing, non-penetrating 63 (80.8) 57 (74.0)
B2: stricturing 8 (10.3) 10 (13.0)
B3: penetrating 7 (9.0) 10 (13.0)
Change in phenotype, N (%)
Yes 23 (29.5) 31 (40.3) 33 (30.8) 35 (33.0)
No 55 (70.5) 46 (59.7) 74 (69.2) 71 (67.0)

5-ASA: 5-aminosalicylates; CD: Crohn’s disease; Gl: gastrointestinal; IBD: inflammatory bowel disease; UC: ulcerative colitis.
“Difference between included ulcerative colitis and Crohn’s disease patients, p < 0.05.
bDifference between included and excluded patients, separately analysed for ulcerative colitis and Crohn’s disease.
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Table 2. Mean scores (SD) for the Short Form-12 and Short
Inflammatory Bowel Disease Questionnaire.

Table 3. Social factors and disease activity scores of included
patients after 7 years of follow-up.

D uc CD uc
SF-12: Number of patients 78 107
PCS-12 49.1 (10.2) 49.7 (10.0)  Level of education, N (%)?
(vs background population) (p=0.6) (p=0.8) Academic 35 (44.9) 57 (53.8)
MCS-12 . 49.6 (10.6)  52.1(9.0) Non-academic 39 (50.0) 29 (27.4)
(vs background population) (p=0.8) (p=0.1) o 4 (5.1) 20 (18.9)
SIBDQ: N/A 0 (0.0) 1 (0.9)
SIBDQ score 55.6 (11.9) 57.9 (10.3) Work status, N (%)
e Systemic 9.8 (3.2) 10.9 (2.7) Unemployed 5 (6.7) 4 (3.8)
e Emotional 16.8 (4.1) 17.4 (3.2) Sl 6 (8.0) 5 (4.8)
e Social 12.5 (2.4) 12.8 (2.6) Retied 9 (12.0) 18 (17.3)
Three patients (two with ulcerative colitis and one with Crohn’s disease) N/A 3 (3.8) 3 (2.8)
(1.6%) were excluded from the Short Form-12 mean score analysis due to Unemployment during last 3 years, N (%)?
incomplete responses to the questionnaires.
CD: Crohn’s disease; MCS-12: mental component of the SF-12; PCS-12: = Vel 13 (18.1) 7(1.2)
physical component of the SF-12; SF-12: Short Form-12; SIBDQ: Short 3-12 months 9 (12.5) 8 (8.2)
Inflammatory Bowel Disease Questionnaire; UC: ulcerative colitis. No unemployment 50 (69.4) 82 (84.5)
N/A 6 (7.7) 10 (9.3)
tient 49.6% of the UC patient . J Sick leave during last 3 years, N (%)
patients and 9.6% of the patients experienced pres- -
. . 3 th 12 (17.4 11 (11.4
enteeism, and 22.6% of CD patients and 16.4% of UC = 2 Mmonts (17.4) (11.4)
) . L. . < 3 months 21 (30.4) 31 (32.3)
patients experienced activity impairment. The average .
productivity loss among CD patients was 16.0%, while 0 e e N
among UC patients it was 14.6%; these differences are N/A 9 (115) 11 (103)
not statistically significant. HBI (CD only), N (%)
When assessing associating factors, the independent Remission 61 (84.7)
variables (shown in Tables 4 and 5) were all tested for Mild disease activity 9 (12.5)
their relevance using the Akaike information criterion. Moderate disease activity 2 (2.8)
The relevant factors for absenteeism, presenteeism, Severe disease activity 0 (0.0)
activity impairment and productivity loss were then N/A for HBI 6 (7.7)
incorporated into the respective multiple linear regres-  ¢ccp (UC only), N (%)
sion models. The results are shown in Tables 4 and 5. Remission 73 (70.9)
Mild disease activity 22 (21.4)
Discussion Moderate disease activity 8 (7.8)
In a population-based inception cohort, we found that Severe disease activity 0 (0.0)
N/A for SCCAI 4 (3.7)

after a median of 7.6 years of follow-up, patients with
CD and UC did not experience reduced generic or dis-
ease-specific HRQoL. HRQoL was driven by discase
activity and socioeconomic factors. Patients in clinical
remission at the time of the survey experienced good
generic HRQoL that was similar to that of the back-
ground population, despite differences in their inde-
pendent disease courses.

Regarding generic QoL measurements, we found
that SF-12 scores were comparable to those of the
background population.?*** The same was true of dis-
ease-specific HRQoL. Both of these findings are sup-
ported by previous studies: the Inflammatory Bowel
Disease in South-Eastern Norway (IBSEN) cohort
study found that disease-specific HRQoL scores after

CD: Crohn’s disease; HBI: Harvey-Bradshaw Index; SSCAI: Simple Clinical
Colitis Activity Index; UC: ulcerative colitis.

?Difference between ulcerative colitis and Crohn’s disease patients,
p < 0.05.

10 years of follow-up were similar to those of the gen-
eral population,®*® and a Europe-wide population-
based cohort study reported no overall reduction in
HRQoL when compared to the background popula-
tion.” These findings indicate that several years after
diagnosis, most patients’ HRQoL is not being influ-
enced significantly by their IBD. This might be
explained by the disease course of IBD. Previous
cohort studies have shown that the years immediately
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Table 5. Continued.

Ulcerative colitis

Health-related quality of life and work productivity

Productivity loss

MCS SIBDQ Absenteeism Presenteeism Activity impairment

PCS

Estimate (Cl95)

N/A

N/A 5.4 N/A

N/A

N/A

Severe disease course + perianal disease

(—2.1, 12.8)

N/A

(0.5, 7.6)
N/A

N/A

N/A

N/A

4.5
(=2, 11.1)

N/A
N/A

N/A

Yearly family income (100,000 €)

N/A

N/A N/A N/A N/A
N/A

N/A

N/A

Cumulative days of absence

Cumulative unemployment days

(0, 0.1)

4.7

(0, 0)
6.3

(0, 0)
1.8

(0, 0)

3.2

—2.6

—1.5

Simple Clinical Colitis Activity Index

(2, 7.4)

(—2.2, —0.7) (—3.3, —1.9) (—0.2, 3.9) (1.8, &.7) (4.6, 8)

(—2.8, —1.3)

Using the Akaike information criterion for all the listed variables in a stepwise algorithm we selected the most appropriate model based on the Akaike information criterion for the multiple linear regression

model. If ‘N/A’, the variable was not appropriate for the model. Numbers in bold indicate a significant association. Positive estimates indicate a positive linear relationship and vice versa.

PCS: physical component summary; MCS: mental component summary; ref: reference; SIBDQ: Short inflammatory bowel disease questionnaire; Cl195: 95 % confidence interval.

following diagnosis are characterized by attempts to get
the disease under control, including multiple adjust-
ments to medical therapy.®* 3¢ It is in these first years
after diagnosis that the majority of surgical interven-
tions are carried out, thereby reducing disease activity,
and likely improving generic and disease-specific
HRQoL."*¥ Furthermore, after several years patients
are more likely to have learned to live with their disease
and accepted their chronic diagnosis, and thus their
burden can sometimes be masked by their coping stra-
tegies.’® To overcome this limitation when measuring
HRQoL, the IBD Disability Index has recently been
developed in order to objectively measure the impact
of the diseases on patients’ daily lives.***

We found that sick leave and unemployment during
follow-up significantly correlated with a reduction in
patient-reported HRQoL. Interestingly, when assessing
variables for inclusion in the multivariable analysis, we
found that when we included the disease-related factors
(except activity scores), there was a significant overfit-
ting of the models and the use of socioeconomic factors
was statistically more correct. This observation is sup-
ported by a recent study that demonstrated that
patient-reported disease activity was poorly correlated
with intestinal inflammation, but strongly correlated
with the perception of stress.*! Based on our results,
one could hypothesize that the measured HRQoL in
fact reflects the socioeconomic safety and stresses that
a patient experiences.

Previous studies have reported a significant negative
impact of IBD on labour force participation, especially
in CD patients, and more often in those that are highly
educated.*” We were not able to replicate these findings
in the present study. The general absence rate (caused
by patient sickness) in Denmark in 2013 was 3.5%,
which is lower than the absenteeism of 6.1% found in
our cohort of IBD patients. IBD is a chronic disease
and patients with chronic diseases (such as arthritis,
cancer, diabetes, and heart and lung diseases) often pre-
sent increased rates of absenteeism.* The absenteeism
scores found in our cohort were similar to those found
in patients with rheumatoid arthritis (7.7 vs 5.6% for
CD and 6.5% for UC patients),** indicating that
chronic diseases affect patients’ work capacities.
Given the differences in social welfare systems between
countries, comparison of unemployment and sick leave
rates between European countries, or with the US, is
almost impossible.

The primary strength of the present study is its unse-
lected population-based design, which thereby avoids
any selection bias. All enrolled patients were newly
diagnosed and lived in a well-defined area, providing
a valid representation of disease occurrence, including a
broad spectrum of disease severity. The follow-up
period of 7 years is long when compared with other
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study designs, and helps to more accurately character-
ize the long-term disease course in UC and CD. A fur-
ther strength of this study is the unique Danish
personal identification number, which enables the com-
plete follow-up of every patient and the ready availabil-
ity of their detailed clinical data. The Danish
governmental registries make it possible for additional
information to be added in the event that a medical
record is lost or incomplete. We also sought to elimin-
ate misdiagnoses by re-evaluating all cases using the
Vienna classification.*#¢

However, several limitations of the study should be
borne in mind. Its small population size increases the
risk of type II errors and, in particular, small sample
sizes in the various subgroups made it difficult to obtain
significant results. Furthermore, the low response rate,
and the times between completion and the follow-up
visits introduce potential biases. However, no differ-
ences in clinical or demographic characteristics (other
than gender) were found between patients who were
included and patients who were not. The use of ques-
tionnaires introduces the risk of recall bias, which
might impact the reporting of HRQoL and work
impairment. In this study, we did not measure anxiety,
mood disorders and IBS-type symptoms, which all are
known to have an impact on reducing the HRQoL in
patients with IBD.®” Interestingly, without assessing
these factors, we have managed to demonstrate generic
and disease-specific HRQoL that is similar to that of
the background population. Finally, we did not ask
patients to answer the questionnaires at the time of
their diagnosis or regularly during their disease
course, and therefore we can neither compare scores
over time (and therefore disease courses) nor assess
the impact of treatment on the results.

In conclusion, in a population-based inception
cohort of IBD patients with 7 years of follow-up,
HRQoL was not found to differ between them and
the background population. Sick leave, unemployment
and activity scores were found to influence HRQoL the
most, while disease-related factors were not associated
with HRQoL. While these findings are somewhat
encouraging, they also highlight the limitations of
using the current tools that are designed to assess
HRQoL, which might not capture the true impact of
IBD on patients’ lives.
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