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Abstract
First aid (FA) services are provisioned on-site as a preventive measure at most public events.
In Flanders, Belgium, the Belgian Red Cross-Flanders (BRCF) is the major provider of
these FA services with volunteers being deployed at approximately 10,000 public events
annually. The BRCF has systematically registered information on the patients being
treated in FA posts at major events and mass gatherings during the last 10 years. This
information has been collected in a web-based client server system called “MedTRIS”
(Medical Triage and Registration Informatics System). MedTRIS contains data on more
than 200,000 patients at 335 mass events.This report describes the MedTRIS architecture,
the data collected, and how the system operates in the field. This database consolidates
different types of information with regards to FA interventions in a standardized way for
a variety of public events. MedTRIS allows close monitoring in “real time” of the situation
at mass gatherings and immediate intervention, when necessary; allows more accurate
prediction of resources needed; allows to validate conceptual and predictive models
for medical resources at (mass) public events; and can contribute to the definition of
a standardized minimum data set (MDS) for mass-gathering health research and evaluation.
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Introduction
In Belgium, a wide variety of public events are being organized every day, ranging from
a country village fair with a few dozen guests to mass gatherings such as music festivals
where more than 80,000 people are gathered daily over four days. The majority of these
events have first aid (FA) posts, where FA services mainly are provided by the Belgian Red
Cross-Flanders (BRCF; Flanders, Belgium). For example, in 2013, trained volunteers of
the BRCF were stand-by at 9,743 different events (football matches, festivals, and hiking
and cycling events) and provided FA services to more than 64,000 people. In order to
improve the quality of the medical on-site services and to assist in the planning of the
management of health problems, such as on-site treatment capacity for minor conditions
(patient presentation rate [PPR]) and emergency medical response capacity (medical
providers, ambulances, and hospitals) when more advanced services are required, more
systematic data collection and biomedical reporting is essential. The Medical Triage and
Registration Informatics System (MedTRIS) database described in this report can help to
address this and can contribute to building a body of evidence on large events/mass-gathering
medical care (“large events” traditionally are defined as those with a number of attendees greater
than 1,000, though it is also defined as an event in which crowds gather and there is a potential
for delayed response to emergencies, thereby requiring preparation to improve health care).
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Methods
Data Collection
The BRCF has systematically registered information on all
patients treated in FA posts at public events for the last 20 years.
The first registration was performed during the so called
“Dodentocht” (a 100-kilometer annual hiking event) in 1994.

However, the information at that time was not gathered in
a uniform and standardized way and, as a consequence, data
from different events were difficult to compare. Therefore, in
2003, a working group was formed with the aim to standardize the
registration procedure. The working group has analyzed not only
the different ways information was collected and registered, but
also has performed a literature survey to collect useful information
and evidence on related practices world-wide.

As a result, the registration of patients by BRCF during mass
gatherings was standardized as of 2006.

Standardized Patient Registration: The Patient Encounter
Form (PEF)
The key to standardized information on patients is the Patient
Encounter Form (PEF) with a unique identification code
(Figure 1). One standard form is used every time a person is
treated or assisted in a FA post, including people who only get
“over the counter” medication and people who use the FA post to
take their own medicine. Using the PEF for every person entails
a heavier administrative burden but streamlines the triage process
where patients enter the FA post and receive a first screening.

Using the PEF ensures: (1) standardized follow-up of
the victim/patient during the stay in the FA post, allowing for
retrospective statistics on different aspects, on-line follow up in
a command and control center, and the usage of these data in the
prediction of workload for similar events; (2) registration of
complete and correct information of the treatment, ensuring that
this information is forwarded in good order in case of a referral of
the patient to an off-site physician or hospital; and (3) provision
of (correct and complete) information to the medical personnel
and psychosocial services on-site.

The PEF has been modified over time so as to minimize room
for errors and to make the input of information as simple and as
uniform as possible. This particularly is essential during events
where patient entry rate is higher than one patient per minute.
Thus, for instance, the PEF limits information to be provided in
writing and, whenever possible, uses options to “tick the box” (□)
to enter data.

In 2007, PEF barcode labelling was added so that most of the
information to be registered at patient entry and dismissal points
simply can be scanned. This way the process is speeded up and
automatically timed accurately. By scanning the barcodes on the
PEF, the data automatically are entered in the database. No
further manual operation is needed.

The form (Figure 1) is a two-sheet, white and yellow copy,
non-carbon copy/NCR paper. The duplicate can be given to the
patient when she/he is referred to her/his own physician or when
the patient is transported to a hospital. The original copy remains
with the BRCF and is subject to the medical confidentiality
regulations and stored for at least 30 years, according to
Belgian legislation.

In the top right corner, each PEF contains the information on
the event and a unique identifier for the patient (also in barcode):
(1) name of event; (2) Red Cross entity responsible for delivering

the FA; (3) date and place of the event; (4) number of FA post
(in case more than one); and (5) unique patient identifier/UPI.

The PEF is divided in four parts to be filled in at different times
and/or locations.

Entry/Triage—When entering the FA post, a first triage is done
where the following information is collected from each patient:
(1) time of arrival at the FA post; (2) how the patient was
delivered/arrived (ie, by own means, supported by others, on
a stretcher, in an ambulance, or already seen by an Advanced Life
Support team on-site); (3) one of four severity triage categories
used (ie, #1. over the counter medication: no need for further
treatment [“touch and go,” own care]; #2. FA: injury can be treated
by trained volunteer [Basic Life Support]; #3. medical condition:
patient should be seen by professional nurse or physician; or #4.
medical emergency: life threatening medical situation/injury); and
(4) drawings of the human body allowing to indicate the location
of the injury. This phase should take less than one minute.

Patient Identification—The second part of the PEF contains the
patient information that can be filled in while waiting for treat-
ment: name, address, gender, birthday, etc.

Treatment—The third part of PEF contains information on the
treatment and is filled in by the care giver. The following
information is filled in: (1) time treatment started; (2) basic
information on the injury/illness; (3) vital medical parameters to
monitor the condition of the patient (ie, breathing, heart rate,
blood pressure, Glasgow Coma Scale, and oxygen saturation);
(4) name of the caregiver/nurse/physician; and (5) a list of 32 most
frequently encountered injuries. The list allows the caregiver to
easily specify the type of injury at the time of intervention
and facilitates statistical data analysis in retrospect. These 32
sub-categories are the result of data analysis performed over the
span of three years.

Exit/Dismissal—The fourth part of PEF contains information on
the dismissal of patient from the FA post. Specifically, the time is
recorded when the patient leaves the FA post and where the
patient goes to afterwards. The latter includes such options as
whether the patient is returning to the event, is going home, is
transported to another medical structure, is redirected to her/his
physician, or is transported by an ambulance to a hospital. In the
latter case, information on transport (ambulance registration and
accompaniment of the patient) and referral place is recorded on
the PEF. As noted earlier, in the case the patient is redirected for
further medical treatment, he/she receives a duplicate of the PEF.

MedTRIS (Medical Triage and Registration Informatics System)
The BRCF has systematically collected information on paper
forms from 1994 through 1999. As of 2000, information for major
events with more than 10,000 attendees was also systematically
entered into computers. In 2003, a uniform database and
software suite was introduced andMedTRIS was born. MedTRIS
is developed by the BRCF using Microsoft Access (Microsoft
Corporation; Redmond, Washington USA).

MedTRIS is used within the BRCF to monitor the delivery of
FA services. The access to the MedTRIS data is restricted to the
persons who have developed the system, the key users, as well as
the persons of BRCF involved in research. Requests for more
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Figure 1. The Patient Encounter Form.
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information on the system can be obtained from author Stefan
Gogaert, who developed the database, and request for more
information/from researchers to use the data should be addressed
to author Axel Vande veegaete.

In 2005, a web-based version of MedTRIS was introduced at
major events and mass gatherings.

Each FA post is equipped with a laptop connected through
a cable or wirelessly (Wi-Fi) to a central server situated in the Red
Cross coordination center on-site.

When a patient enters the FA post, all information of the PEF
is entered into the MedTRIS database (using Access 2010;
Microsoft Corporation). In Belgium, by law, everybody must carry
a personal-ID card containing a chip. The information of this chip
can be read by the Red Cross in the FA post, which facilitates the
correct entry of personal details of the patient.

Information from different FA posts is centralized on the
server. At the coordination center, supervisors can consult a wide
range of data. This allows them to closely monitor the situation in
the field and to intervene or take certain measures, if needed. At
major mass gatherings, the coordination center is located in a fully
equipped, state-of-the-art truck with trailer and has full access to
the server with the database. To avoid breaks and inaccessibility of
the database, a client-server model is used which ensures that
information registration can continue in the absence of Internet
connection and that synchronization takes place when the
connection is re-established. All communication with the server is
over an https secure link to guarantee confidentiality of transferred
information. The use of passwords to consult the database during
events allows for various access rights depending on a person’s
function. At the end of an event, passwords automatically become
invalid and the local database is blocked for further use. The data
on the server or a local PC can only be accessed with a special
access key.

Table 1 gives an overview of the flow of data collection on paper
(PEF) and in MedTRIS. Other relevant information such as
temperature, humidity, and number of persons attending the event
is kept in a separate database.

Results and Discussion
The science of mass gatherings is a relatively new and developing
field, and it needs further research to build a sound body of
knowledge1 in order to reduce reliance on experience and expert
opinion in the future. Much of the existing work is anecdotal or
descriptive in character and is limited to the description of a single
event or event type.2 Furthermore, the available scientific literature
is lacking in standardized biomedical data systematically collected
at different public events over several years.

The MedTRIS database described in this report can help to
address this and to contribute to building a body of evidence on
large events/mass-gathering medical care in several ways.

Firstly, MedTRIS makes it possible to monitor the situation
closely at mass gatherings in “real time” and to intervene
immediately, if needed. Specifically, this can include the following:
(1) consulting information on individual people; (2) observing
trends in injuries; (3) monitoring the main reasons why people
come to the FA post at a given time; and (4) monitoring the
burden of patients in each individual FA post and take measures,
if needed.

Secondly, MedTRIS allows for data analysis essential for
improving delivery of medical services at mass events in general.
At present, MedTRIS contains more than 200,000 patient records

which have been gathered at 335 mass events over the last ten
years. Such patient records contain the types of data discussed in
the previous section. In addition, since 2009, MedTRIS includes
information on such factors as outside temperature and humidity.
In order to better compare different events and predict ratios such
as PPRs and medical transfer rates, additional information on the
nature of the event is registered as well, such as the average age of
attendees, the event type, and characteristics (eg, heavy metal or
folk music festival and indoor or outdoor event). All these
parameters can be extracted retrospectively and examined for
correlations, such as:

∙ amount of patients transported to a hospital (transfer to
hospital rate);

∙ influence of weather conditions on the PPR;

∙ probability of certain type of injuries according to the nature
of event (ie, sports, music, outdoor, or indoor);

∙ the number of patients who present themselves at a FA post
more than once during the same mass event;

∙ the average time a patient stays at a FA post;

∙ the maximum number of patients present at a FA post at the
same time; and

∙ the way patients are brought to a FA post (ie, on a stretcher,
with support of a Red Cross team, or with an ambulance).

This information then can be used to better estimate, for example,
the number of ambulances and transport facilities needed on-site or
the number of personnel needed in the FA posts in total and at
particular times of the day. Two practical examples were presented in
April 2015 at the World Congress on Disaster and Emergency
Medicine (WCDEM) in Cape Town, South Africa, dealing with:

∙ the main reason for transfer of patients to a hospital, to better
determine the needs for specialized on-site medical assis-
tance, for medical transport from the mass gathering event to
the surrounding hospitals, and for increased staff needs in
those hospitals;3 and

∙ the duration of stay in a FA post according to the type of
mass gathering, to determine the average length of stay of
patients in a FA post depending on the type of injury, which
allows to calculate the optimal size of FA posts.4

For these two examples, it also is possible to differentiate the
data and further drill down according to the type of event
(ie, music indoor or outdoor festival, sports event, or town festival),
which allows to adapt the deployed resources in function of
the type of event.

Thirdly, MedTRIS data can contribute to the validation of
existing models used to predict medical resources needed during
mass public events based on a range of different indicators.
These models are based either on data from different events over
a limited time period,5,6 on data from one event or one type of
event over a number of years,7 or on a limited set of data collected
from a range of different health care providers.8 Although there
is no general consensus on the factors that are most likely to
influence the medical needs at large gatherings,9 the most
common predicting factors identified in publications are the
weather, alcohol and drug use, crowd demographics, attendance
and duration, event type, and venue characteristics. As many of
these factors have been registered in MedTRIS, MedTRIS can be
applied to validate existing models. Combining the MedTRIS
data with information on other variables which can influence the
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provision of medical services, such as heat index and humidity, can
help to validate and further improve the predictive models.

Finally, MedTRIS can contribute to the development of a
universally agreed minimum data set (MDS) for research and
evaluation purposes. A MDS is needed to enable the standardized
collection of biomedical data across various mass gatherings, and a
proposal forMDS has been published.10 A recent Systematic Review
on non-communicable health issues in mass gatherings11 concluded
that currently there is: (1) a lack of uniform standard measures;
(2) minimal evidence about the effectiveness of and needs for various
interventions during amass gathering; and (3) few reports of the types
of illness encountered and their severity. A MDS defining the
minimum amount and type of information that should be collected
consistently for research and evaluation purposes is therefore required.
This will allow the possibility of meta-analysis, the comparison
of events across societies and the modeling of various rates to
inform health services.12 The 20 years’ experience of the BRCF
in the selection and type of data collected and the information
gathered in MedTRIS (and on paper forms during the first 10 years)
over a wide range of events can be used to further elaborate a
universal MDS.

Conclusions
The MedTRIS model presented in this report and the
MedTRIS database about patients being treated in FA posts
at public events and mass gatherings represents a unique source
of information.

MedTRIS allows the monitoring of the situation in the field in
real time and intervention, if needed; analysis of data to improve
the delivery of medical services; and validation of existing predic-
tion models.
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