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Abstract

Background To learn from the crisis caused by the coronavirus disease (COVID-19) pandemic and be prepared for future
pandemics, it is important to investigate the impact of this period on the wellbeing of patients with inflammatory bowel
disease (IBD).

Aims To describe the health-related quality of life (HRQoL) and disease control of IBD patients during the first wave of the
COVID-19 pandemic in The Netherlands.

Methods Between March 17 and July 1, 2020, patients aged 18 years and older with IBD from the Erasmus MC (Rotterdam,
The Netherlands) were invited to complete online questionnaires at week 0, 2, 6 and 12. The Inflammatory Bowel Disease
Questionnaire (IBDQ), the Inflammatory Bowel Disease Control-8 (IBD-control-8) and the numeric rating scale on fatigue
were used. The evolution of the different outcomes over time was measured using mixed models.

Results Of 1151 invited patients, 851 patients (67% CD and 33% UC or IBD-U) participated in the study (response rate 74%).
No relevant changes in total scores were found over time for the IBDQ (effect estimate 0.006, 95% CI [— 0.003 to 0.015])
and IBD-control-8 (effect estimate 0.004, 95% CI [0.998—1.011]). There was a slight, increasing trend in fatigue scores over
time (effect estimate 0.011, 95% CI [0.004, 0.019]).

Conclusions This first lock down due to the COVID-19 pandemic in The Netherlands did not impact on the HRQoL and
disease control of patients with IBD. Up to date information may have contributed to a stable HRQoL in IBD patients even
in an extreme period with restrictions and insecurities.
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on March 23, resulting in a targeted lockdown, known as
“intelligent” lockdown, of the country [6, 7].

At the time of the outbreak in The Netherlands, it was
unknown yet how this virus would impact patients that are
suffering from a chronic condition. Inflammatory Bowel
Disease (IBD) consists of Crohn’s disease (CD) and ulcera-
tive colitis (UC) and is associated with different aspects that
contribute to an increased risk of opportunistic infections,
such as an altered immune response, malnutrition, surgery
and immunosuppressive medication [8§—11]. Moreover, there
were concerns that IBD patients were at increased risk for
SARS-CoV-2-induced infection because coronaviruses bind
to angiotensin-converting enzyme 2, which is present in high
concentrations in the terminal ileum and colon [12].

As patients with IBD already have a lowered health-
related quality of life (HRQoL) compared to the general pop-
ulation, we hypothesized that this uncertain period would
impact on their physical and mental wellbeing [13, 14]. Fear
and worries about an increased susceptibility to infection,
higher risk for worse outcome and the measures taken may
thereby have had a negative effect on the lives of patients
with IBD. In addition, psychosocial dysfunction and stress
can have a negative effect on bowel symptoms and disease
activity through the bidirectional communication between
the gut and the brain [15] To make a period with wide-rang-
ing measures as tolerable as possible, communication is of
great importance by explaining people what is happening
and why, and how long it is expected to last [16].

Therefore, the aim of this research was to describe the
self-reported HRQoL and disease control of patients with
IBD from the start of the COVID-19 pandemic during dif-
ferent phases of restrictions in The Netherlands.

Materials and Methods
Objective

The objective of our study was to describe the HRQoL and
disease control of patients with IBD during the first wave of
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the COVID-19 pandemic and measures in The Netherlands,
while keeping patients informed about new insights.

Study Design

On March 17, all patients from the Erasmus Medical Center
in Rotterdam, the Netherlands, aged 18 years and older that
had a diagnose treatment code of IBD, CD or UC or IBD
unclassified IBD-U) and were seen in the outpatient clinic
from March 2019 to February 2020 with a known email
address were informed about COVID-19 by the IBD team.
A newsletter was sent to the patients via email that contained
general health instructions, the announcement that outpa-
tients’ visits were replaced by telephone or video consults
if possible and the postponement of elective endoscopic
procedures. The letter also included specific instructions on
maintenance of drugs, information on the continuation of
drug infusions at the hospital, and patients using prednisone
were asked to contact the IBD team to discuss how to taper
off. A dedicated email address was made for communica-
tion regarding the coronavirus. Patients were asked to fill
out a diary to register airway complaints as part of standard
of care.

After one week, patients were invited to participate in the
study by filling out questionnaires at multiple time points.
A link was sent via email at week 0, 2, 6 and 12 to com-
plete the survey. If patients did not want to participate, they
still received the symptom diary and were given the same
care as usual. Patients were excluded if they did not fill out
any of the questionnaires. After two weeks, patients were
invited to a webinar where a specialist team of local IBD
doctors answered questions from patients about COVID-19.
See Fig. 1 for an overview of the taken measures and study
procedures in time.

Instruments

The Inflammatory Bowel Disease Questionnaire (IBDQ) is
an IBD specific tool to measure HRQoL that exists of 32
questions divided into four domains: bowel and systemic
symptoms, social and emotional functioning. Each question
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Fig. 1 Timeline of measures in The Netherlands
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can be answered on a 7-point rating scale. Scores range from
32 to 224 where higher scores indicate better HRQoL [17,
18].

The Inflammatory Bowel Disease control-8 (IBD-con-
trol-8) is a self-administered 8-item questionnaire with three
answers options, measuring disease control over the past
two weeks. Scores range from O to 16, with higher scores
indicating better disease control [19].

The Numeric Rating Scale (NRS) for fatigue is a single-
item measure assessing gravity of fatigue over the past week.
The scale ranges from 0 to 10; 0 indicates no fatigue at all
and 10 the worst fatigue [20].

Statistics

Since the recent outbreak of COVID-19 and lack of epi-
demiological data in the Netherlands, we aimed to include
all patients with IBD from the Erasmus MC. Therefore, no
sample size calculation was made. Data are presented as
count and percentage for categorical variables, mean and
standard deviation for continuous, approximately normally
distributed variables, and median and interquartile range for
non-normal continuous data.

For the assessment of the influence of time on the dif-
ferent outcomes, scores were investigated by analysis of
repeated measurements. Mixed-effects models were fitted
that included time (in weeks since baseline) as fixed effect,
and a random intercept to take into account the correlation
between repeated measurements within the same patient.

The evolution of the IBDQ total score over time was
measured using a linear mixed model. To better comply
with the assumption of approximately normally distributed
residuals, the outcome was transformed using the square root
of the inverted score (\/ 225 — IBDQ total score). For this
outcome, we fitted an additional model that also included
the patients’ sex, diagnosis (CD vs. UC), age, whether they
had a stoma (no vs yes), interactions between these variables
and time, and medication use (no, biological or other). To
facilitate interpretation of the results, the expected scores at
baseline, 2, 6 and 12 weeks were transformed back to the
original scale and plotted together with the original data.
The expected values of IBDQ and corresponding 95% con-
fidence intervals are indicated by the vertical line and shaded
bar around it. These confidence intervals were obtained
using bootstrap.

Changes in the IBD-control-8 total score over time were
analyzed using a Gamma mixed model with a log-link, in
which the outcome scale was reversed. Results are presented
on the scale of the transformed outcome and visualized by
plotting the expected values per time point transformed back
to the original scale of the data.

The evolution of the fatigue score over time was explored
using a beta mixed model with a logit link. The fatigue score

was transformed to have values between zero and one by
subtracting 0.5 and dividing by 10. Results are presented as
odds ratios and corresponding 95% confidence intervals and
visualized on the original scale of the data.

P values <0.05 were considered statistically signifi-
cant. All calculations were performed in R version 4.0.3
(2020-10-10) [21] and using the packages lme4 (1.1.26)
[22], GLMMadaptive (0.7.15) [23] and glmmTMB (1.0.2.1)
[24].

Results
Study Cohort

One thousand one hundred fifty-one patients were invited in
the study of whom 851 patients participated (response rate
74%). Three hundred patients did not take part for reasons
specified in Fig. 2. Of 851 patients with IBD (median age
41 years; female 57%), 67% had CD and 33% UC or IBD-U.
Patient characteristics are summarized in Table 1.

Outcomes

Overall, there was no evidence for relevant changes of the
mean QoL over time as measured by the IBDQ (effect esti-
mate 0.006, 95% CI [— 0.003 to 0.015]), see Supplementary
Table 1 and Fig. 3. Taking into account patient characteris-
tics, however, showed that female sex was associated with
somewhat lower IBDQ scores at baseline as compared to
males (i.e., larger values on the transformed scale; effect esti-
mate: 0.518, 95% CI [0.201, 0.834]) and that IBDQ scores
in females declined over time (effect on the transformed
scale: 0.020, 95% CI [0.001, 0.039]), while they remained
relatively constant in males (Fig. 4a). A diagnosis of UC
was associated with higher IBDQ scores (i.e., smaller values
on the transformed scale; effect estimate: — 0.509, 95% CI
[— 0.852, — 0.166]) without a change over time (Fig. 4b).
There was no evidence for an effect of age, medication use
or presence of stoma on the IBDQ score at baseline, nor that
there were relevant changes of these effects over time (see
Supplementary Table 2).

In addition, there was no evidence for relevant changes of
disease control over time as measured by the IBD-control-8
(effect estimate 0.004, 95% CI [0.998-1.011]), see Supple-
mentary Table 3. The expected values of the IBD-control-8
and corresponding 95% confidence intervals are indicated by
the vertical line and shaded bar around it (Fig. 5).

There was a slight, increasing trend in fatigue scores over
time (effect estimate from the beta mixed model 0.011, 95%
CI[0.004, 0.019]; Supplementary Table 4). This effect trans-
lates to an estimated fatigue score at baseline of 5.956 (95%
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Fig.2 Flowchart of patients through study

CI [5.751, 6.159]) that increases to 6.285 (95% CI [6.044,
6.523]) in week 12 (Fig. 6).

Discussion

This is the first large cohort study investigating HRQoL and
self-reported disease control of patients with IBD during
the first wave of the COVID-19 pandemic over time. Results
show a relatively high HRQoL and disease control of the
IBD patient population, which is in line with the results of
two large population-based cohorts in Switzerland and Can-
ada [25, 26]. Although previous studies have reported that

@ Springer

Table 1 Baseline characteristics of 851 patients with IBD

Characteristics n (%)
Sex
Female 488 (57)
Male 363 (43)
Age (year), median 41
Type of IBD
CD 567 (67)
UC or IBD-U 284 (33)
Current IBD medication
None 199 (23)
Aminosalicylates 171 (20)
Steroids 123 (15)
Thiopurines 121 (15)
Methotrexate 13 (1.5)
Calcineurin inhibitors 6(0.7)
Biologicals 365 (43)
JAK-Stat inhibitors 10 (D)
Naltrexone 1(0.1)
Stoma 104 (12)
Age at diagnosis CD
<16 years 101 (18)
17-40 years 408 (72)
> 40 years 58 (10)
CD location
Ileitis 134 (24)
Colitis 117 (20)
Tleocolitis 316 (56)
Upper GI 58 (10)
Disease behavior
Luminal disease 298 (53)
Stricturing disease 181 (32)
Penetrating disease 121 (21)
Perianal involvement 121 (21)
UC extent (+IBD-U)
Proctitis 20 (7)
Left sided colitis 96 (34)
Pancolitis 168 (59)

n number, CD Crohn’s disease, UC ulcerative colitis, /BD-U inflam-
matory bowel disease unclassified, GI gastrointestinal, JAK-STAT
inhibitor Janus kinase signal transducer and activator of transcription
proteins inhibitor

IBD patients were more afraid of being infected with SARS-
CoV-2 than healthy controls and feared a negative effect
of their medication, this did not lead to impaired HRQoL
or disease-control in our population [27, 28]. HRQoL
remained mostly stable during different phases of restric-
tions, and there was no difference between adolescents and
older patients regarding HRQoL in general and changes over
time. A possible explanation for this could be social distanc-
ing and staying at home, which for a significant part of our
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patient population, is already an everyday issue because of
uncontrolled bowel movements, pain and fatigue [29]. How-
ever, for patients with a chronic disease, social support can
be of great importance when struggling to try to stay safe
while managing the disease.

At our department, we decided to inform and edu-
cate our patients at an early stage by sending newsletters,

time

organizing a webinar and being reachable by email every day
of the week. An anonymous web survey completed by 3815
patients with IBD worldwide collected data on the patients’
views on the information flow during the early phase of the
pandemic. Approximately half of the respondents reported
receiving information about COVID-19 from their specialist
(923/2116) or specific recommendations to prevent infection
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(1133/2172). Most patients would have preferred to receive
more recommendations regarding COVID-19 from their
physician (1184/1991), and about a quarter of them were
not satisfied with the given advice (300/1304) [28]. This
highlights the need for adequate information and could, in
our cohort, have contributed to good and stable HRQoL.
Because of the pandemic, face-to-face outpatient vis-
its were cancelled and replaced with telephone and video
consultations. Furthermore, diagnostic procedures were
delayed; priority was given to patients with symptoms or
signs of relapse. Healthcare professionals and institutions
were therefore forced to think of other ways to monitor
patients outside the hospital. This study showed that, despite
the change in care, overall HRQoL was good and remained
mostly stable over time. Moreover, a cross-sectional study
in 171 IBD patients in Madrid reported a high degree of
satisfaction of outpatients with remote consultations, with
no differences between scheduled and urgent consultations
(p <0.82). Less than 20% stated that they would have pre-
ferred a face-to-face visit to the telephone visit [30]. There-
fore, this pandemic could be an opportunity to think about
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incorporating telehealth and remote patient monitoring in
chronic disease management. In addition, telemedicine can
lead to maintaining independence and minimizing travel
costs and time missed at work [31].

Currently, two studies reported on HRQoL of IBD
patients during COVID-19. In a small-sized study by Azzam
et al., 29 IBD patients from a tertiary care center in Saudi
Arabia were questioned in November 2019 and March 2020.
There was no difference between the 10-item IBD-disk vari-
ables pre- and post- pandemic, and so it was concluded that
the current COVID-19 pandemic did not impact on disability
[32]. In Hubei Province, in China, 102 patients participated
in a cross-sectional study, of which 85% reported a good
QoL (measured by the SIBDQ) and 15% a poor QoL [33]. In
another immune-mediated disease, the impact of COVID-19
on HRQoL was also assessed. One hundred-fifty-eight Ital-
ian patients affected by primary antibody deficiencies were
switched to remote assistance with home treatment during
the COVID-19 pandemic. HRQoL and psychological dis-
tress were surveyed and compared to data from 2017. QoL
did not vary significantly from pre-pandemic (p=0.804) and
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the remote assistance program and the shift from hospital- to
home-based treatment did not impact on anxiety and depres-
sion (p=0.752) [34]. Overall, these conclusions are in line
with the results of our study.

This study has some limitations. No data on disease activ-
ity and its impact on HRQoL over time were available in our
cohort. Nevertheless, the IBD-control-8 is shown to have
a moderate to strong correlation with the disease activity
measures the Harvey—Bradshaw index (HBI) for Crohn’s
disease and the Simple Clinical Colitis Index (SCCAI) for
ulcerative colitis [19]. Therefore, this questionnaire was
sufficient to detect the worsening of the disease. Another
limitation is that participants did not always fill out all ques-
tionnaires. The statistical models applied here are valid if
missing values in the response are random, although this
assumption needs to be considered carefully. A possible
explanation for the missing data is the relatively short avail-
ability of the invitation link and the communication of the
study via email. Furthermore, no data on quarantine behav-
ior of individual patients were available. Work impairment,
reduced social and physical contact with others and loss of
routine could have played a major role in the impact of the
pandemic on HRQoL. As a result, quarantine and avoidance
behavior as a predictor for the psychological and physical
impact of the pandemic could not be investigated.

It is foreseen that SARS-Cov-2 will be with us for a
longer period of time, and that it can become a seasonal ill-
ness just like the influenza virus. Therefore, it is important
to focus on mental health together with physical health to be
able to define the impact of COVID-19 on patients with IBD
and detect changes in their wellbeing over time. Infection
rates, treatment options, organization of care and opportuni-
ties to use telehealth are different for countries around the
world, highlighting the need for more research on HRQoL
and COVID-19 in IBD. Information on patient characteris-
tics such as co-morbidities, medication use, disease duration
and mental health care use can contribute to identifying a
vulnerable subgroup of patients.

Conclusion

This large cohort study showed that HRQoL and self-
reported disease control in the outpatient population were
good and remained stable during the COVID-19 pandemic
despite the measures. Possible explanations for this posi-
tive result are the targeted lockdown, known as “intelligent”
lockdown, the effect of the instructions given as well as the
approachability of the IBD-team.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10620-021-07118-8.
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