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Abstract

of a disease in the population.

provided by the hospitals at admission and discharge.

different needs.

Background: In response to the COVID-19 epidemic, caused by a novel coronavirus, it was of great importance to
rapidly collect as much accurate information as possible in order to characterize the public health threat and
support the health authorities in its management. Hospital-based surveillance is paramount to monitor the severity

Methods: Two separate surveillance systems, a Surge Capacity survey and a Clinical survey, were set up to collect
complementary data on COVID-19 from Belgium’s hospitals. The Surge Capacity survey collects aggregated data to
monitor the hospital capacity through occupancy rates of beds and medical devices, and to follow a set of key
epidemiological indicators over time. Participation is mandatory and the daily data collection includes prevalence
and incidence figures on the number of COVID-19 patients in the hospital. The Clinical survey is strongly
recommended by health authorities, focusses on specific patient characteristics and relies on individual patient data

Conclusions: This national double-level hospital surveillance was implemented very rapidly after the first COVID-19
patients were hospitalized and revealed to be crucial to monitor hospital capacity over time and to better
understand the disease in terms of risk groups and outcomes. The two approaches are complementary and serve
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Background

At the end of December 2019, the Chinese public health
authorities reported a cluster of cases of pneumonia in
Wuhan City, Hubei province, China. The causative agent
was identified as a novel coronavirus called severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The
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related disease is referred to as coronavirus disease 2019
(COVID-19). The initial outbreak in Wuhan spread rap-
idly, affecting other parts of China first and then an
increasing number of countries, resulting in a pandemic
[1]. The first European country to be severely hit by the
epidemic was Italy at the end of February, followed by
the other European countries a few weeks later [2, 3].

In Belgium, health authorities reported the first infec-
tion on the 4th of February 2020 in an asymptomatic
Belgian citizen repatriated from Wuhan [4]. From March
onwards, the first symptomatic cases were reported and
numbers quickly increased. The outbreak was initially
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related to the return of holidaymakers, principally from
Italy, and was rapidly followed by local- and community-
based transmission throughout the country [5].

In the event of a public health threat measures to
reduce the risk to the Belgian population are decided by
the Risk Management Group (RMG) [6], composed of
representatives of the Belgium’s health authorities and
coordinated by the National Focal Point for the Inter-
national Health Regulations of the federal public health
service. In order to prepare for a potential surge in
COVID-19 patients needing acute and intensive care in
hospitals, a series of measures related to COVID-19
management in hospitals was decided as from the 2nd of
March 2020 and resulted in the creation of the Hospital
& Transport Surge Capacity Plan (HTSC plan) and of
the Hospital & Transport Surge Capacity Committee
(HTSC committee). The purpose of the HTSC commit-
tee is to publish guidelines and recommendations for the
hospitals during the crisis, to monitor the COVID-19 activ-
ity within hospitals, and to facilitate transfer of COVID-19
patients between hospitals. To monitor the hospital cap-
acity with regards to COVID-19 activities, a surveillance
tool, the Surge Capacity (SC) survey, was commissioned to
and developed by the Belgian Scientific Institute of Health,
Sciensano, given the statutory framework [7]. The survey
was designed to capture in real-time the occupancy rate of
beds and medical devices within Belgian general hospitals
by COVID-19 patients.

In parallel, Sciensano was commissioned by the RMG to
collect and process individual health data from hospital-
ized patients with a confirmed COVID-19 infection. In-
deed, with the paucity of background data on COVID-19,
inherent to its recent emergence, and as recommended by
the ECDC [8], implementing a hospital-based surveillance
to identify risk groups for severe disease, measure impact
and inform policy makers for their decisions on mitigation
measures was indispensable. The Clinical survey set-up
for this purpose was designed to measure risk factors and
outcomes of COVID-19 hospitalized patients.

Thus two complementary hospital-based surveys were
set-up promptly after the beginning of the Belgium’s
COVID-19 epidemic. The objective of this paper is to
describe the specific methodology of both surveillance
systems, discuss their implementation and the methodo-
logical choices that were made along the way, and pro-
vide insight with regards to the characteristics of the
data obtained, the participation rate, and the reporting
process.

Methodology

Surveillance objectives

The primary objective of the SC survey is to monitor the
occupancy rate of beds and medical devices within Belgian
general hospitals by COVID-19 patients. Secondly, additional
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data and indicators obtained through the SC survey, such as
the number of new confirmed and possible COVID-19
hospitalizations, discharges and deaths, are to be used for
epidemiological purposes to follow trends over time.

The specific objectives of the Clinical survey are to
study: (a) demographic and comorbidity profiles of the
COVID-19 patients requiring hospitalization; (b) risk
factors for Intensive Care Unit (ICU) admission and
mortality among hospitalized patients; (c) lengths of stay
in hospital, in ICU and on extracorporeal membrane
oxygenation (ECMO); (d) biological status and evolution
of hospitalized patients with COVID-19 based on se-
lected laboratory measures; and (e) the use of specific
medications for COVID-19.

Surveillance outline

The SC survey has been operational since the 10th of
March 2020. A total of 103 general hospitals partake in
the survey and their participation is mandatory (Royal
Decree of 30.04.2020 [9]). This list includes all general
hospitals (including university hospitals) in Belgium, and
both hospitals managed by a public authority and pri-
vately run are represented. The surveillance does not
cover psychiatric hospitals or specialist hospitals (e.g. ex-
clusively providing geriatric, revalidation or palliative
care) [10]. Each participating hospital sends their data
on a daily basis and before 11 o’clock to Sciensano via a
secured online questionnaire. To facilitate participation,
reminder emails are sent to hospital contact persons
each day at 8 AM. The reminder email contains the link
to the survey, and highlights any changes to the survey,
as well as a document with Frequently Asked Questions
(FAQs).

The collection of individual data of patients hospital-
ized with confirmed COVID-19 through the Clinical
survey was implemented on the 14th of March 2020
using a secured online questionnaire to report all
COVID-19 patients hospitalized since the beginning of
the epidemic. It comprises two sections: one to fill in
after admission of the patient and one to fill in after
discharge. Participation to this surveillance is strongly
recommended for all hospitals caring for COVID-19
patients, but not mandatory.

Both questionnaires were created using LimeSurvey
(GmbH, Hamburg, Germany. URL http://www.limesur
vey.org), an open source survey tool. Hospitals can contact
Sciensano with questions, feedback, and remarks regarding
the surveys.

Study population

The SC survey collects data on both confirmed and
possible COVID-19 patients who are hospitalized in
one of the 103 general hospitals, with the exclusion
of outpatients and day hospitalizations.
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The studied population of the Clinical survey includes
all hospitalized patient with a COVID-19 confirmed in-
fection. All hospitals were invited to participate. Initially,
only patients confirmed by reverse transcriptase—poly-
merase chain reaction (RT-PCR) tests were reported. As
of the 3rd of April, the data collection was extended to
cases diagnosed by chest computed tomography (CT)
scan and rapid antigen tests to align with modifications
in the official case definition [11].

Data collection

The SC survey collects data at an aggregated level per
hospital accreditation number. Both prevalence and inci-
dence numbers are obtained through the survey. The
following variables are collected as a prevalence number:
the number of hospitalized COVID-19 patients in all
units of the hospital (including ICU), in the ICU, under
invasive ventilation (IV), and under Extra-Corporeal
Membrane Oxygenation (ECMO). These numbers re-
flect the state at the moment of reporting, i.e. a snapshot
of the situation. The incidence numbers collected reflect
the in- and efflux of patients: the number of new
COVID-19 hospital admissions in the last 24'h, the
number of COVID-19 discharges in the last 24'h, and
the number of COVID-19 deaths in the last 24 h. Both
prevalence and incidence numbers are recorded separ-
ately for lab-confirmed cases (‘lab-confirmed’ category)
on the one hand, and CT-scan-confirmed and possible
cases (‘CT-confirmed/suspected’ category) on the other
hand.

The SC survey had to be adapted on multiple occasions
based on emerging knowledge, management and
organizational policies, and modifications of testing cri-
teria [12]. Key changes included the stratification of the
number of new COVID-19 hospitalizations according to
the origin of the patients, to be able to distinguish the epi-
demic occurring in nursing homes or other long-term
care facilities (LTCF) from the one in the general popula-
tion. Another major addition was the stratification by
SARS-CoV-2 testing indication, in order to differentiate
COVID-19-related admissions from other admissions di-
agnosed with COVID-19 through screening. An overview
of the adaptations applied to the SC survey is presented in
the Supplementary material (see Additional file 1).

Starting from the 24th of March, the database result-
ing from the SC survey became the official reference for
the epidemiological surveillance of in-hospital deaths
resulting from COVID-19. Therefore, individual data
collection was added for each confirmed and possible
COVID-19 patient who died as a result of a COVID-19
infection, including the date of death, date of birth, sex,
postal code of residence, and method of diagnosis.

Individual data collected through the admission ques-
tionnaire of the Clinical survey include demographic
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characteristics (date of birth, sex, ethnicity and postal
code), exposure risk, clinical presentation, pre-existing co-
morbidities, uptake of Angiotensin-Converting Enzyme
(ACE) inhibitors and Angiotensin II Receptor Blockers
(ARBs), and diagnostic information. Data collected at dis-
charge include severity indicators, selected laboratory data,
COVID-19 treatment details, admission in ICU, use of IV
and ECMO, and discharge information (alive/deceased).
The selection of the variables to be collected at patient’s
admission was based on the WHO case report form for
COVID-19 [13] supplemented by the input from hospital
clinicians. With the evolution of the epidemic, new public
health and epidemiological questions arose, triggering
adaptation of the variables recorded. In consequence, the
questionnaires were modified several times in order to
ensure that information remain relevant for clinicians and
authorities. For the same purpose, specific questions
concerning intensive care were added on the 14th of
September. The list of the variables with their date of
addition/removal is available in the Supplementary mater-
ial (see Additional file 2).

Data cleaning, management and analysis

The data from the SC survey is extracted from the Lime-
Survey database in csv format. Errors as reported by the
hospitals by email or phone are manually corrected in
the SC LimeSurvey database. In addition, checks are per-
formed on the data to detect potential inconsistencies,
e.g. number of patients in ICU cannot be larger than the
number of patients in the hospital. Furthermore, trend
analyses per hospital are used to detect erroneous
reporting. For the individual mortality data, double en-
tries are identified based on date of birth, date of death,
postal code, and reporting hospital. Data cleaning and
analyses are performed using Excel and R software (R
Studio version 1.0.153 [14]).

Admission and discharge data from the Clinical survey
are first screened for identification and removal of dupli-
cate observations. The two datasets are merged using
the hospital patient identification number, or alterna-
tively a combination of date of birth, sex and postal
code. Extensive consistency checks are then performed
with a specific focus on discrepancies between reported
dates. Clinical data are extracted from the LimeSurvey
and imported in SAS Enterprise Guide 7.1, software in
which data management and analyses are performed.

Data protection, ethical and privacy considerations

Sciensano is legally entitled for surveillance activities
related to public health in Belgium [7]. To ensure the
validity of the collected data, the access to both surveys
is limited to hospitals through an access code provided
only to participating hospitals from April 11th onwards.
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All answers filled in the online survey in Limesurvey are
saved on the central server of Sciensano.

Collection of aggregated data, as for the SC survey, are
allowed by the General Data Protection Regulation
(GDPR) [15]. Concerning the individual mortality data,
although GDPR does not apply to the personal data of
deceased persons, the researchers notified the Belgian
Data Protection Authority. Collection of individual
data, as for the Clinical survey, was authorized by the
Belgian Data Protection Authority, as required by the
GDPR. The data collection for the Clinical survey is
retrospective in nature as Sciensano retrieves data
from records of patients hospitalized with COVID-19.
As such, the Clinical survey was approved by the
ethical committee of Ghent University Hospital (BC-
07507). The privacy authorization was modified on
the 1st of September to allow the collection of pa-
tient’s pseudonimized national registry number in the
Clinical survey.

A letter of information for the patient on the Clinical
survey, the storage period, the right to examine and cor-
rect own data and the contact details of the person to
contact to exercise those rights was sent to all data pro-
viders. Hospitals also received a letter sent by the HTSC
committee explaining the mandate and the purpose of
both surveys.

Page 4 of 10

Data reporting and dissemination of data

Since March 14th, data from the SC survey is reported
by Sciensano distinctively to the public and authorities
in the epidemiological bulletin published on a daily basis.
Key indicators are reported in both and an extra chapter
is included in the authorities report on ICU bed occu-
pancy. Since March 26th, an extra and more detailed re-
port is produced on a weekly basis, including amongst
others findings from the data collected by both the SC
survey and the Clinical survey.

Study outcomes

After an implementation phase of 5 days, a participation
rate of 100% was reached on March 15th for the SC sur-
vey, and remained very high during the whole period.
The mean participation rate between the 15th of March
and the 28th of June was equal to 99.9%.

Between the 15th of March 2020 and the 28th of June
2020, a total of 17,746 new COVID-19-related hospital ad-
missions with a lab-confirmation available at the moment of
reporting have been registered through the SC survey. The
evolution over time is presented in Fig. 1. The estimated
total number of lab-confirmed COVID-19 patients treated
by the general hospitals in Belgium is equal to 21,416 and is
calculated as the sum of lab-confirmed COVID-19 dis-
charges and deaths between the 15th of March and the 28th
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of June, and the number of lab-confirmed COVID-19 pa-
tients in the hospital on the 28th of June. The number of oc-
cupied beds (Fig. 2) and devices (Fig. 3) by COVID-19
patients has been daily followed. The ICU occupancy rate is
reported based on the total number of confirmed and pos-
sible COVID-19 patients in ICU as the nominator and the
theoretical number of ICU beds reserved for COVID-19 pa-
tients (as stipulated in the HTSC plan) as the denominator.
Up to the 28th of June, detailed individual data have
been recorded through the Clinical survey for 17,025 pa-
tients by 97 general hospitals which reported more than
99% of the cases and by 19 other — mainly psychiatric —
hospitals for less than 1% of the cases. Both admission
and discharge questionnaires were filled in for 12,891
patients (76%). Admission information had not been re-
ported for 1513 (9%) of the patients and discharge infor-
mation for 2621 (15%) of the patients. Patients not yet
reported as discharged include the patients still hospi-
talized and those discharged but not reported yet on
the 28th of June. Compared to the patients with both
admission and discharge information, those without
discharge information were slightly older (mean 67.2
vs. 68.5years, respectively), but there were no
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significant differences regarding sex and most comor-
bidities (see Additional file 3). Those with no admis-
sion information had no significant differences
regarding age and sex, but experienced slightly more
stays in ICU (13.5% vs. 15.2%, respectively) and a
higher proportion of deaths (20.8% vs. 25.5%, respect-
ively). Missingness for key demographic variables (sex:
0.8% and age: 1.2%) in the Clinical survey is very low.
To assess coverage of the Clinical survey, we com-
pared the number of admitted cases recorded with the
results of the exhaustive SC survey. In view of compar-
ing similar patients, only laboratory-confirmed patients
reported by general hospitals were included, patients
transferred from another hospital or readmitted were ex-
cluded. The estimated coverage on the period 15th of
March - 27th of June was 71% (Table 1). During week
12 and 13, the number of patients reported in the Clin-
ical survey exceeded the number of new lab-confirmed
admissions as reported through the SC survey. Since
week 18, the coverage of the Clinical survey falls below
50%, most probably due to a delay in reporting.
Comparison of the mortality figures from the Clinical
survey with SC survey, restricted to those laboratory-

Table 1 Number of patients with laboratory-confirmed COVID-19 infection admitted to general hospitals, per epidemiological week,
as reported in the Clinical survey and in Surge Capacity survey up to the 27th of June 2020, Belgium

Epidemiological week of diagnosis

Patients included in the
Clinical survey?®; N (%)

Total patients newly admitted in
Belgian hospitals (SC survey)®

W 8 (16-22/02/2020) 2

W 9 (23-29/02/2020) 7

W 10 (30/02-07/03/2020) 23
11 (8-14/03/2020) 219

W 12 (15-21/03/2020) 1308

W 13 (22-28/03/2020) 3290

W 14 (29/03-04/04/2020)

W 15 (05-11/04/2020)

@

@

2986 (80%)

2099 (72%)
(

(

(

(1

(

(

(
W 16 (12-18/04/2020) 1238 (63%)
W 17 (19-25/04/2020) 805 (53%)
W 18 (26/04-02/05/2020) 487 (45%)
W 19 (03-09/05/2020) 351 (43%)
W 20 (10-16/05/2020) 238 (38%)
W 21 (17-23/05/2020) 154 (30%)
W 22 (24-30/05/2020) 106 (30%)
W 23 (31/05-06/06/2020) 55 (21%)
W 24 (07-13/06/2020) 60 (26%)
W 25 (14-20/06/2020) 24 (14%)
W 26 (21-27/06/2020) 4 (10%)

02%)
04%)

NA
NA
NA
NA
1277
3171
3731
2897
1960
1507
1083
818
627
506
354
265
229
169
144

@ Number of patients recorded in the Clinical survey, admitted to general hospitals with a laboratory-confirmed COVID-19 (excluding patients diagnosed by chest
computed tomography scan only) who were not referred from another hospital nor readmitted after a first COVID-19 related hospitalization

® Number of patients admitted to the hospital with a COVID-19 laboratory-confirmation available at the moment of reporting (including both COVID-19-related
admissions and hospital admissions for other reasons diagnosed with COVID-19 through screening) and who were not referred from another hospital. All general
hospitals in Belgium are included in the Surge Capacity survey. Starting from the 15th of March, > 99% of hospitals were reporting daily
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confirmed to compare similar populations, showed no
significant difference in sex and age distribution, but a
slightly higher proportion of death reported in the Clin-
ical survey (21.0 and 19.8%, respectively; p = 0.015) (see
Additional file 4).

Discussion

In this epidemic with a novel virus, it was of great im-
portance to rapidly collect as much accurate information
as possible in order to characterize the public health
threat and support the health authorities in its manage-
ment. This national double-level hospital-based surveil-
lance was implemented very rapidly after the first
COVID-19 patients were hospitalized and revealed to be
crucial. The two approaches are complementary and
serve different needs, for different end-users.

First, SC survey data allows a daily follow-up of Belgian
hospital capacity. This close follow-up of the daily capacity
enables rapid interventions regarding the potential satur-
ation of local hospital networks. The HTSC Committee,
together with the federal hygiene inspectors, regulates
transportation of patients based on the individual situation
within the hospitals. The close follow-up also allows to
regulate the restart of elective activities within the hospi-
tals. The occupancy rate of ICU beds is considered as the
most important indicator during the different phases of
the lockdown de-escalation plan. The ICU bed capacity
for COVID-19 patients is regulated by formalizing an ICU
bed surge capacity. Further, the data on ICU, IV and
ECMO are used for logistic purposes, e.g. supply manage-
ment by the Federal Agency for Medicines and Health
Products. For the purpose of hospital capacity monitoring,
it is very important that patients suspected of having
COVID-19, in addition to those confirmed, are also regis-
tered, since they also occupy beds in the isolation units.
Despite the fact that the SC survey was originally intended
for operational purposes, the collected data allows the
monitoring of epidemiological trends in hospitals as well.
The surveillance of COVID-19 mortality takes advantage
of the mandatory nature of the SC survey for the reporting
of hospital deaths due to COVID-19. The daily reporting
by all Belgian hospitals, ensures exhaustiveness of in-
hospital deaths due to COVID-19.

The individual patient data obtained through the Clin-
ical survey allows to study the different in-hospital care
trajectories and lengths of stay, as well as insights into
risk groups and patient outcomes. Specific research
questions could be addressed such as defining priority
groups for vaccination, assessing the effectiveness of
treatment regimens (e.g. hydroxychloroquine), character-
izing certain patient groups (e.g. pediatrics), studying
epidemiological and clinical differences among hospital-
ized patients associated with health inequalities (approx-
imated by ethnicity and postal code), etc. Furthermore,
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supplementary ad hoc analyses are performed to re-
spond to questions raised by health authorities such as
proportions, characteristics and outcomes of patients in
ICU and ECMO, proportion of non-Belgian residents
among hospitalized patients, proportions and outcomes
of hospitalized healthcare workers and residents in nurs-
ing homes.

Between March 14th (date of the first epidemiological
bulletin) and June 30th, 94 daily epidemiological bulletins
were published in which daily trends of key indicators (e.g.
number of hospitalizations, number of admissions, and
number of discharges) obtained through the SC survey
were presented. Moreover, during the same period, add-
itional information on hospitalized patients’ characteristics
and risk factors for hospitalization and death obtained
through the Clinical survey were presented in 12 weekly
bulletins. These two different bulletins aimed to inform
both authorities and the general public about the evolu-
tion of the epidemic and are made available on the dedi-
cated COVID-19 Sciensano web page (https://covid-19.
sciensano.be/fr/covid-19-situation-epidemiologique). Dur-
ing this period, there were more than 600,000 downloads
of the daily bulletin. Since the SC survey underwent sev-
eral changes over time, the presentation of data in the
daily bulletin was adapted accordingly, which was some-
times a challenge, as these changes were not always easily
understood by the general public. In order to tackle this, a
FAQ on the surveillance systems and the way of reporting
its data is also made available. An additional thematic
report on the highlights of this double surveillance in
hospitals was published recently [16]. Supplementary
aggregated information at national and provincial level is
available on the EpiStat website [17]. Further, the data
from both surveys are used for external scientific efforts
such as modelling different short and long term scenarios
in the context of the exit strategy.

Next to serving needs at the national, regional, or pro-
vincial level, the collected data over time proved to be
useful at hospital level as well. Individual hospitals con-
sult the statistics to better assess the epidemiological
situation in their province and use them for their own
planning. Findings related to clinical and care aspects
are provided to the hospital practitioners to support
them in the management of the COVID-19 patients. Ex-
ports of individual hospital data from the SC survey is
often requested for internal evaluations. Specific reports
for hospitals on the Clinical survey results were distrib-
uted every 2 to 3weeks from the beginning of April,
with the aim of informing caregivers about the clinical
characteristics and hospital evolution of COVID-19 pa-
tients an supporting them in their management. From
the 29th of April, the data recorded by each hospital is
transferred back to them after data cleaning and man-
agement, via the eHealthbox, to be used for hospitals’
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own analyses and statistics. This return of information
to the data providers partly compensates for the heavy
registration burden.

These data are also intended to be used for scientific
publications by multidisciplinary teams in national and
international projects. A Belgian collaborative group
on hospital COVID-19 surveillance, including repre-
sentatives of the most actively reporting hospitals in
the Clinical survey and scientists from Sciensano, was
created with the aim to establish a forum to discuss
about scientific aspects of the surveillance and to ex-
change views on topics of interest that could be fur-
ther analyzed.

This surveillance has both strengths and limitations. A
major strength is the rapidity of implementation of both
surveys. Another major advantage is the exhaustiveness
of the SC survey thanks to the mandatory participation
of the general hospitals as supported by a legal frame-
work. This allows a complete and timely overview on
the situation in the hospitals throughout the country. Al-
though not mandatory, the Clinical survey is strongly
recommended and this resulted in a high participation
rate thanks to the engagement of the hospitals. Never-
theless, we observed missing admission or discharge re-
port forms for a sizeable proportion of patients in the
Clinical survey, but the absence of difference for most
baseline characteristics for subgroups with missing data,
comforted us in the reliability and generalizability of the
findings. The comparison of the mortality data reported
in the Clinical and the SC surveys confirmed representa-
tiveness of the Clinical survey for baseline demographic
characteristics of the deceased patients. But a very
slightly higher mortality was estimated in the Clinical
survey, particularly among those with only discharge in-
formation, maybe due to a tendency to report more
those deceased given the well-established practice of
mandatory reporting in hospitals.

A specific limitation of the SC survey is that there is
no clear view on the number of CT-scan-confirmed pa-
tients, as they are registered together with the possible
cases. Only at a later stage, a distinction was made con-
cerning the new admissions. Another limitation of the
SC survey is that the daily number of new lab-confirmed
COVID-19 hospitalizations are underestimated. The ex-
ceeding coverage of the Clinic survey with regard to the
SC survey in week 12 and 13 indicates misclassification
of lab-confirmed cases in the SC survey at the start of
the epidemic in Belgium. Indeed, test results are not al-
ways available at the moment of reporting. COVID-19
patients newly admitted to the hospitals but with pend-
ing test results are reported in the category ‘CT-con-
firmed/suspected’ of the survey. When the test result
turns out positive, these patients are reclassified and
included in the prevalence number of lab-confirmed
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COVID-19 patients in the hospital, leading to a discrep-
ancy between the incidence and prevalence figures.

A limitation of both surveillances is the continuous
changing of variables which impacted the profile of re-
ported patients over time. Important information was not
captured from the start, such as the number of COVID-19
patients coming from nursing homes, distinguishing
between real COVID-19 cases and COVID-19 positive pa-
tients diagnosed through screening, ethnicity, etc. How-
ever, the flexibility by which the data collection was
adapted to incorporate such variables and promptly react
to evolving aspects of the epidemic, modifications of the
case definition, and changes in testing strategies is a clear
strength of both surveys. Similarly, additional variables
were added to enable the investigation of specific research
questions, such as the addition of questions more specific
for ICU and pediatric patients. We are conscious of the
fact that the reporting is a supplementary burden for hos-
pitals already under pressure during the COVID-19 crisis.
Particular attention was devoted to ensure a trade-off be-
tween information gain (adding variables to the survey)
and assuring compliance. The changes in case definition
were particularly challenging for data providers to accur-
ately classify their patients. With a similar objective of fa-
cilitating access to reporting, an access code was not set
up at the initiation of the surveys but later on when it ap-
peared necessary to ensure the integrity of the encoded re-
sponses and when the reporting habit was already well
established. Clear communication on the changes and
support was available throughout the process and widely
used to help data providers report in a correct way. All
analyses and interpretations of results have taken into ac-
count the timing of survey modifications.

Conclusion

Through the establishment of this double COVID-19 sur-
veillance, a solid system of hospital data collection was put
in place to serve public health needs. There is still a lot to
be learned on COVID-19 and the information collected
within this surveillance will contribute further to under-
standing various care-related and epidemiological aspects
of the disease. The 2 surveys are flexible and will allow to
adapt to the future evolution of the epidemic. Further-
more the registration of the patient’s national registry
number, under a pseudonimized format, in the Clinical
survey will allow future linkages of this database, in re-
spect of patients’ privacy, with other national data sources
such as Belgium’s civil registry or the Belgian Intermutua-
listic Agency (IMA-AIM) database which includes all ad-
ministrative records of healthcare related expenses. These
database merges, as well as possible studies by direct con-
tact of registered patients, will help to estimate the psy-
chological, physical or social consequences of severe
COVID-19 infections in the medium and long term.
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