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Abstract

Background Reporting on and monitoring epidemics is a public health priority. Several initiatives and platforms pro-
vide epidemiological data, such as the EM-DAT International Disaster Database, which has 1525 epidemics and their
impact reported since 1900, including 892 epidemics between 2000 and 2023. However, EM-DAT has inconsistent
coverage and deficiencies regarding the systematic monitoring of epidemics data due to the lack of a standardized
methodology to define what will be included under an epidemic disaster.

Methods We conducted a sequential study that included an online survey of experts in infectious diseases, public
health emergencies, and related data, followed by committee discussions with disaster experts. This approach aimed
to identify appropriate definitions and entry criteria for archiving disease outbreak events.

Results The survey had 21 respondents from universities and international organizations, with experts primarily
specialized in infectious disease surveillance. Experts agreed that epidemics should be considered as disasters. Experts
cited challenges in defining epidemic thresholds. However, they proposed pathogen-based criteria and agreed

that disruption to society, especially to the healthcare system, serves as a determinant of epidemic disasters. The
experts favored deaths and confirmed cases as key indicators, alongside suggestions on refining EM-DAT's entry crite-
ria and improving epidemic impact assessment.

Discussion This article offers valuable insights into epidemic disasters, a topic previously underdefined in the litera-
ture, thereby enhancing understanding for policymakers and public health professionals.
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Background

The United Nations (UN) defines a disaster as a serious
disruption of the functioning of a community or a soci-
ety [1] and the International Epidemiological Association
as “an event that disrupts the normal conditions of exist-
ence” [2]. Accordingly, epidemics have such a potential
and can lead to important human, material, economic,
or environmental losses resulting from interacting con-
ditions of exposure, vulnerability, and capacity [1]. The
Dictionary of Epidemiology defines epidemics as “the
occurrence of cases of an illness, specific health-related
behavior, or other health-related events clearly above
normal expectancy” [2] in a specific community and a
specific period. Infectious diseases, owing to their modes
of acquisition and the potential for rapid changes in
transmission, contribute primarily to the occurrence of
epidemics [3]. However, the term has also been extended
to encompass non-communicable conditions, such as
obesity [4] or opioid addiction [5].

Disease surveillance organizations use a variety of clas-
sifications for infectious diseases depending on their
needs (e.g., detailed understanding or efficient response
to epidemics) or specialties (e.g., epidemiologists, health
geographers, or emergency coordinators). The most
widely used classifications of infectious diseases are (i)
anatomic, by bodily region or system affected [6]; (ii)
by transmission mode [7]; (iii) aetiologic (causal agent)
[6]; (iv) by geographic occurrence [7]; and (v) by sever-
ity (epidemiological rate) [7]. The Centers for Disease
Control and Prevention (CDC) uses a hybrid approach
[8], integrating the severity, geographical distribution,
and characteristics of different diseases to define levels
of response to epidemics. Similarly, the World Health
Organization (WHO) classification [9] focuses on the
level of response required for emergencies, taking into
account severity and geographical spread. On the other
hand, the International Federation of Red Cross and Red
Crescent Societies (IFRC) adopts an approach primar-
ily based on the type of transmission [10]. The United
Nations Office for Disaster Risk Reduction (UNDRR)
classifies epidemics as biological disasters in the Hazard
Information Profiles (HIPs) [11]. Lastly, the INFORM
(Index for Risk Management) initiative introduces a risk
assessment tool focusing on infectious diseases grouped
by mode of transmission [12].

Behind the reporting and monitoring of epidemics,
the primary objective is to supply the necessary informa-
tion for understanding the disease’s spread and multiple
impacts (e.g., health, economy, society). This concern
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gained prominence during the COVID-19 pandemic,’ as
the public, media, and politicians closely tracked epide-
miological indicators daily. The pandemic underscored
the absence of standardized data collection methods and
disparities in data quality. Four pivotal categories of chal-
lenges can be identified in this regard [13]: (i) epidemio-
logical factors, e.g., missing data, reporting delays [13];
(ii) data structure, e.g., date formats and place names
lacking standardization [13]; (iii) data dissemination, e.g.,
divergent estimates and differences in variable data struc-
tures between reporting sources [14]; (iv) lack of avail-
ability and accessibility [15]. Beyond epidemics, disaster
monitoring faces similar challenges of gathering accurate
and timely data, constrained resources, and interoper-
ability issues among diverse systems (e.g., official reports,
real-time monitoring, hospital data). Integrating human,
animal, and environmental data [16] necessitates harmo-
nization, particularly in addressing public health chal-
lenges and anticipating secondary post-disaster health
issues.

Numerous international data platforms play a crucial
role in reporting and tracking epidemics [17]. A dis-
tinction can be made between early warning systems
(potential epidemics), real-time surveillance (ongoing
epidemics), and archiving services (historical epidem-
ics). The WHO provides various tools, including the early
warning systems Global Health Observatory (GHO) [18],
offering health-related data, and the Disease Outbreak
News (DON) [19], which delivers detailed reports on
diseases and countries [20, 21]. Additionally, the WHO’s
Go.Data software [22] and EWARS-in-a-box [23] are
applications for field data collection during epidemics,
facilitating real-time entry and analysis, whose data are
combined on the WHO Health Emergency Dashboard
[24] and in the Assessment Capacities Project (ACAPS)
[25], both real-time surveillance systems. The CDC con-
tributes to surveillance through their early warning sys-
tem Morbidity and Mortality Weekly Report (MMWR)
[26], covering diverse health topics, including the occur-
rence of unusual clusters of illnesses, and the European
Centre for Disease Prevention and Control (ECDC)
managing the ECDC Atlas [27] with detailed indicators
such as reported cases and mortality rates. ProMED-Mail
[28], a reporting system, primarily provides early warn-
ings and updates about outbreaks and emerging health
threats worldwide [29-31]. Other initiatives include
the Global Infectious Diseases and Epidemiology Net-
work (GIDEON) [32], ReliefWeb [33], HealthMap [34],

! Pandemic: “An epidemic occurring over a very wide area, crossing interna-
tional boundaries, and usually affecting a large number of people’(2).
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BioCaster [35], the IFRC’s Go platform [36], and Empres-
i platform [37] (Additional file 1).

EM-DAT is an archiving service and a global database
that collects data on disaster occurrence and human
and economic impact from 1900 to the present date [38]
(Additional file 1). EM-DAT follows a systematic method-
ology in reporting disasters — not only epidemics — that
meet at least one eligibility criteria: 1) 10 or more people
killed; 2) 100 or more people affected; 3) a declaration of
a state of emergency or a call for international assistance
[38]. While data collection has improved for many dis-
asters related to natural hazards since EM-DAT’s incep-
tion in 1988, epidemics have remained sub-optimally
categorized as disasters. To improve the classification of
epidemics and the entry of epidemics data in EM-DAT,
we undertook an expert consultation study. This study
aimed to generate a list of criteria for collecting data on
and reporting epidemic disasters in an operable but sys-
tematic way. This information can be used to improve the
quality and scope of the EM-DAT database.

The study focused on the following six operational
objectives: (i) Develop a standardized definition for epi-
demics, (ii) Establish inclusion criteria for reporting epi-
demics, (iii) Identify essential human impact metrics for
reporting epidemics, (iv) Develop a standardized classi-
fication for epidemics, (v) Specify the key informational
elements required to comprehensively describe epidemic,
and (vi) Create a prioritized list of reliable data sources
for epidemics.

Methods

Data sources

EM-DAT is compiled from various sources of informa-
tion, including UN agencies, non-governmental organi-
zations, insurance companies, research institutes, and
press agencies [38].

Pandemics, which are comprehensively covered else-
where, are excluded from EM-DAT due to the system’s
limited capacity for continuous updates. Between 1900
and 2023, EM-DAT recorded 1,525 epidemic disaster
events, with 892 between 2000 and 2023. Of the epi-
demic events recorded, 26 (2%) have no information on
the total number of deaths or people affected, and 142
(9%) outbreak events are not classified into disease sub-
types. Also, 290 (19%) events have no information on
symptoms or disease names. While the data structure of
EM-DAT requires the country of the event to enter the
impact figure, only 20% (1n=304) of the events have more
detailed information on the sub-national location of the
outbreak. The current classification system in EM-DAT
categorizes epidemics aetiologically, i.e., based on the
biological nature of the causal agent, while allowing for a
general “Infectious disease” category when not explicitly
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presented in the sources. The non-classified events (i.e.,
the causal agent remains unidentified) account for about
2.7 million deaths (the cumulative death toll from all
epidemics stands at 9.6 million individuals) [39]. Of the
1,525 events recorded, a state of emergency was declared
for 52 (3%) and an appeal for international assistance for
7 (0.5%) [39].

Study design

To ensure the usefulness and relevance of disaster impact
data for infectious disease experts utilizing platforms
like EM-DAT, we used a sequential approach to establish
standardized definitions for collecting epidemic disaster
data.

First, we conducted an expert consultation through an
online survey. Second, findings from the online survey
were presented in an online extended EM-DAT scientific
committee specializing in disaster and epidemic data.
These discussions enabled experts to review the pre-
liminary results, provide additional input, and refine key
areas needing alignment.

Identification and selection of experts

Experts for the online survey were selected as follows:
background investigation of known users and partners
of EM-DAT, including insurance companies, non-gov-
ernmental agencies, and the United States Agency for
International Development; a literature review of scien-
tific articles published in the last 15 years and reviewing
the corresponding author list; additional publications by
selected authors and their co-authors; identification of
international groups dedicated to the surveillance and
control of infectious diseases; investigation of websites
of universities with a research department on infectious
diseases. Inclusion criteria specified that experts must
have at least two related publications in the last 15 years.
Experts with strict technical or operational backgrounds
were included based on recommendations obtained
through initial participants via the snowball method [40],
with a maximum of three experts per department to
maintain a diverse panel.

The final list consisted of 78 experts, whom we pre-
classified according to the following areas of expertise:
epidemiological surveillance, control and prevention of
infectious diseases, emerging infections, integrated epi-
demic analysis management, medical specialists in zoon-
oses, and infectious and tropical diseases.

The survey results were presented to an extended
EM-DAT Scientific Committee. The Scientific Com-
mittee’s primary objective is to uphold rigorous data
quality standards by providing strategic oversight and
refining protocols for data handling, validation, and anal-
ysis, including evaluating the integration of international
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standards, terminology, and key indicators. The com-
mittee comprises experts in disaster databases and data
management, and three infectious disease specialists
from the selected pool of 78 experts were also invited to
contribute their insights.

Questionnaire development and pre-testing

To ensure clarity and relevance, two sociologists special-
izing in health research reviewed the survey, refining it
for an international and multidisciplinary audience. This
pre-test ensured alignment with the study’s six objec-
tives. The final questionnaire consisted of 23 questions,
including 15 open-ended questions designed to gather
in-depth qualitative insights (Additional file 2).

Data collection

We conducted the survey using the Qualtrics© software
(version March 2023). We generated unique participation
links, facilitating the sending of personalized remind-
ers. These participation links were sent to each expert by
email in April 2023 with May as a deadline to respond.’
We sent two reminders via email to participants in May.

Data analysis

We processed qualitative data in two stages: a first phase
of repeated and cross-referenced readings to identify sig-
nificant recurrences of terms and define common catego-
ries, and a second phase of reading to classify responses.
The sequential analysis enables categories of responses
to emerge progressively [41]. Following this analysis, we
transformed qualitative data into categorical outcomes to
identify trends.

We performed descriptive analyses of the quantitative
results in R (version 4.3.1). Owing to our small sample
size and to gain more robustness, we bootstrapped the
data to obtain credibility intervals (CIs) using 2500 ran-
dom samples of size 21 [42].

Data presentation

On June 25, 2024, the online survey results were pre-
sented at the EM-DAT Scientific Committee meeting.
The 15-min oral presentation was followed by a 25-min
discussion, introduced to participants as a phase to con-
solidate and refine responses. Recommendations were
integrated and further explained.

% Three participants explicitly requested a time extension, so the survey
remained open for them until June 6, 2023.
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Table 1 Demographic characteristics of survey respondents

Gender

(n=21) n (%) 95% credibility
interval

Female 11 (53) [29; 76]

Male 10 (47) [24;71]

Age group

(n=21) n (%) 95% credibility
interval

18-34 1) [0; 14]

35-64 18 (86) [71,100]

>65 2(10) [0; 24]

Results

Stage 1: online survey

In this section, the quantitative results are presented and
supplemented by respondents’ comments (qualitative
results). A selection of verbatim responses is provided in
Additional file 3.

Demographic profile of survey respondents
The number of survey respondents was 21. The sample
indicates a balanced gender representation (Table 1). The
majority (86%) belong to the 35-64 age group.
Surveillance of infectious disease epidemics emerges
as the predominant area of specialization, constituting
63% of the sample (Fig. 1A). Universities and interna-
tional organizations were well represented in the sam-
ple, with 33% and 38%, respectively (Fig. 1B). The overall
breakdown by world region reveals a strong presence of
experts from Europe (48%) (Fig. 1C).

Perspectives on epidemic reporting in EM-DAT
A consensus (95%) emerged among respondents that
epidemics should be categorized as disasters (Table 2).
The need for a common approach to public health
emergencies and disasters, considering environmental
change and climate-related events, is emphasized in the
qualitative information. Respondents who argue for the
inclusion of all epidemics vs. only those of a certain size
(Table 2) cite their potential magnitude and stress the
importance of understanding patterns beyond numeri-
cal thresholds. Possible political considerations over the
terminologies ‘epidemics’ and ‘outbreaks’ are also put for-
ward by respondents as an argument to include all infec-
tious events. Depending on the country and the political
stakes, an epidemic might not have the same threshold.
While 57% preferred including all epidemics irrespec-
tive of scale, 70% noted that the current EM-DAT entry
criteria do not fully reflect the actual severity of an epi-
demic and may be influenced by political considerations,
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Fig. 1 Professional information on survey respondents. A Fields of expertise of survey respondents. B Categories of institutions where the survey
respondents are employed. C World areas where the survey respondents are involved. For each result, the percentages along with their corresponding
95% credibility intervals are reported

Table 2 Epidemic reporting in EM-DAT

Is an epidemic a disaster?

(n=21) n (%) 95% credibility
interval

Yes 20 (95) [86; 100]

No 1(5) [0; 14]

Should EM-DAT include epidemics of a certain size and not include outbreaks and pandemics?

(n=21) n (%) 95% credibility
interval

Yes 9 (43) [24; 671

No 12 (57) [33;76]

Can we use the current EM-DAT entry criteria for epidemics?

(n=20) n (%) 95% credibility
interval

Yes 6 (30) [10; 50]

No 14-(70) [50; 90]

particularly when declaring a state of emergency or comments, the experts added that using epidemic thresh-
calling for international aid. Most respondents (58%) olds established for specific diseases may enable a more
favored pathogen-dependent criteria (Fig. 2). In their tailored, evidence-based approach and that the lethality
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Fig. 2 Entry criteria of an epidemic. For each result, the percentages along with their corresponding 95% credibility intervals are reported

and transmission characteristics of the pathogen are
important.

When defining an epidemic as a disaster, respond-
ents emphasized that the infectious event must disrupt
the functioning of society. Disruption may refer to the
healthcare system, limited capacity of public health infra-
structure, widespread impact across multiple countries
or regions, and anticipated longevity resulting in lasting
economic. In contrast, adaptability and returning to nor-
mal or stabilized conditions signal the end. Most partici-
pants stressed the need to use local data and, if possible,
hospital data. The experts suggested that specific criteria,
such as the absence of cases for several consecutive days,
can be used to declare the end of the epidemic for dis-
eases such as Cholera or Ebola.?

Current EM-DAT human indicators and classification
Regarding the adaptation of the EM-DAT term ‘Affected’
to epidemics, a majority (53%) of the respondents pro-
posed referencing confirmed cases, underlining the
importance of quantifying people diagnosed (Fig. 3A).
About adapting the term ‘Dead’ to epidemics, Fig. 3B
highlights the respondents’ suggestion to consider the
number of deaths as the main criterion (40%) rather than
case fatality ratios (20%). The ‘Others’ category includes
all the isolated, non-representative responses.

3 Due to their high virulence.

Context-dependent
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Pathogen-dependent

Most survey respondents (71%) felt that the classifi-
cation currently used in EM-DAT could be improved
(Table 3). Regarding alternative classifications, partici-
pants suggested adopting a classification based on the
type of disease transmission. Some experts expressed
concerns about classifying epidemics solely by the type
of pathogen, suggesting a need for a purely biologi-
cal approach that includes environmental and chemical
hazards.

Other valuable data for describing an epidemic

Based on the responses, several key indicators should be
considered to quantify the impact of an epidemic (Fig. 4).
According to the survey participants, infectious data
should include the basic reproduction number R;, the
attack rate, the case-fatality rate, and the median time
from symptom onset to recovery.

Some experts suggested recording psychological
sequelae to give an idea of the duration of the epidemic’s
impact. Tracking disability-adjusted life years (DALYs)
and quality-adjusted life years (QALYs) related to men-
tal health was reported to give insight into the broader
impact on health, including mental well-being. A par-
ticular focus on child and maternal health data was also
mentioned.

Data on the availability of and access to essential medi-
cines and vaccination coverage would help to under-
stand the epidemic’s management capacity. According
to participants, assessing the capacity of healthcare
facilities and surveillance systems measures the ability to



Tonnelier et al. BMC Public Health (2025) 25:21
A
80
60
S
c
| ‘ I
0 L
Confirmed Contact Exposed Hospitalized
cases cases population cases

How can we adapt the term affected
so that it applies to epidemics?

Page 7 of 12
B
80
60
Ly
c
20
0
Case Fatality Number Others
Rate of death

How can we adapt the term dead
so that it applies to epidemics?

Fig. 3 Human indicators for epidemics in EM-DAT. A Expert s’ proposal to adapt the term ‘affected’as defined in EM-DAT to epidemics. B Experts’
proposal to adapt the term ‘dead’as defined in EM-DAT to epidemics. For each result, the percentages along with their corresponding 95% credibility

intervals are reported

Table 3 Epidemic classification in EM-DAT

Can we improve the current classification of epidemics in EM-DAT?

(n=14) n (%) 95%
credibility
interval

Yes 10 (71) [43; 93]

No 4(29) [7;57]

cope with increased demand, detect the epidemic, and
respond effectively. This assessment can cover both per-
sonnel and the capacity of health services to detect new
cases, identify transmission chains, manage severe cases,
and provide timely treatment and preventive measures.

Data sources for epidemics

The experts identified WHO Disease Outbreak News,
ACAPS, WHO Health Emergency Dashboard, and
ProMED as valuable sources for outbreak reports

and detailed information on emerging health threats.
EWARS-in-a-box and similar tailored tools designed
for managing outbreaks in humanitarian contexts were
considered reliable sources. Hospital electronic medical
records (EMRs) and integrated outbreak analytics sys-
tems were further mentioned as data collection and anal-
ysis avenues.

Stage 2: scientific committee

Following the survey, discussions with the EM-DAT Sci-
entific Committee were held to evaluate and refine the
findings, leading to specific focus areas.

Inclusion of epidemics and pandemics

The committee endorsed the classification of epidemics
as disasters. However, the inclusion of pandemics was
debated; the committee recommended recording pan-
demics retrospectively to improve data completeness,
with potential oversight from WHO and ReliefWeb.
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Human Health related Indicators to quantify the Impact of an Epidemic
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Fig. 4 Human health indicators describing epidemics impact

Inclusion criteria and flexibility

The committee upheld the current inclusion criteria but
suggested providing a detailed explanation of any limita-
tions, especially for diseases with varying thresholds. For
epidemics with extended durations, they proposed aggre-
gating cases to better align with WHO and ECDC method-
ologies, and it emphasized including subnational location
data and accurate start and end dates for each epidemic.

Defining key indicators

Confirmed cases and deaths were reaffirmed as core indi-
cators. The committee emphasized the importance of
tracking the proportion of tested individuals to capture
testing capacity and potential underreporting. Mortality
measurement remained challenging, prompting a call for
consistency between reported deaths and statistical mor-
tality analyses.

Classification adjustments
The committee suggested omitting detailed subcatego-
ries within EM-DAT, while allowing users to subclassify

epidemics themselves for their purposes based on the
pathogen type. They recommended referencing classifi-
cations from WHO and ECDC to improve standardiza-
tion across reporting systems.

Discussion

Define a disaster epidemic

The results from the survey indicate that an epidemic,
consolidated by the opinion of a Scientific Committee, as
defined by the occurrence of a health-related infectious
spread beyond normal expectations, meets the disaster
definition of a “serious disruption of the functioning of
a society” [1]. While there is a consensus in the litera-
ture [1] and among experts that an epidemic is a disas-
ter, there is more uncertainty regarding epidemiological
thresholds. Having a clear operational definition of an
epidemic disaster is instrumental in epidemic monitor-
ing, as the lack of harmonization in data collection pro-
cesses has been cited as an issue in epidemic reporting
[13]. General definitions of an epidemic [3, 43] provide
no precise statistical threshold above which an infectious
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disease is an epidemic. According to the survey respond-
ents, the epidemiological thresholds should depend on
the pathogen and its factors, including virulence and
specific disease contexts. Prolonged healthcare system
strain, workforce depletion, and supply chain disruptions
are highlighted in recent studies as key indicators that an
outbreak has reached a disaster level, warranting classifi-
cation within EM-DAT and similar databases [44].

Furthermore, the acceptable risk level is sensitive to
social contexts, with possibly different norms. This is
linked to the significant variations in cultural contexts,
justice, and symbols between different societal groups
[45]. The accessibility of health infrastructures, particu-
larly in developing countries, is also a factor to consider
when establishing epidemiological thresholds, as these
infrastructures play a key role in preventing and contain-
ing epidemics [46].

EM-DAT'’s scope for epidemic monitoring

The importance of standardized terminology and crite-
ria is highlighted across multiple studies [47, 48], which
show how differing definitions for ‘epidemics’ and ‘out-
breaks” can lead to inconsistencies in global reporting
and data collection efforts. For instance, this research [47,
48] stresses the necessity for context-sensitive parameters
in epidemic thresholds, suggesting that disease-specific
factors like transmission dynamics, host immunity, and
healthcare infrastructure greatly influence an epidemic’s
spread and impact and should be integrated into data-
base entry criteria.

The question of whether EM-DAT should only moni-
tor epidemics rather than outbreaks and pandemics
divided the survey panel. A slight majority rejected an
EM-DAT monitoring exclusively limited to epidemics,
wishing to include outbreaks and pandemics, which was
strongly supported by the Scientific Committee. Instead,
survey respondents advocated for expanding EM-DAT’s
use to include early warning in addition to its archiving
functionality [38]. This perspective is not applicable to
EM-DAT, whose scope remains the archiving of disas-
ter events for analysis purposes and whose human and
financial resources do not allow real-time encoding.

Based on inputs from most survey respondents, an
epidemic should be considered a disaster when there
is a disruption of the functioning of society, in particu-
lar, healthcare structures, starting at the local level. In
addition, experts think that adapting the health sys-
tem’s capacity to treat new cases signals the end of an
epidemic disaster. In that sense, a hospital’s White Plan

* Outbreak: “an epidemic limited to localized increase in the incidence of a
disease, e.g., in a village, town, or closed institution”(2).
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declaration [49] could serve as a pivotal marker in iden-
tifying the onset of an epidemic disaster. A White Plan is
a system that defines a healthcare establishment’s crisis
management procedures. When the White Plan is lifted,
it implies that the healthcare system can manage the
number of new cases without disrupting day-to-day care.
This may ask for the study of the applicability of a hospi-
tal White Plan declaration or equivalent (declaration on a
local scale as recommended in the survey results) as cri-
teria for EM-DAT entry.

Secondly, regarding epidemic classification, the trans-
mission type is the most reported factor to be used as
a basis in the elaboration of a classification for epidem-
ics (Additional file 1). Data from survey responses and
committee discussions highlight opportunities to refine
EM-DAT’s epidemic classification. A majority of sur-
vey participants suggested basing classifications on dis-
ease transmission type rather than focusing solely on
pathogens. The Scientific Committee recommended
simplifying EM-DAT’s categories, allowing optional sub-
classification by pathogen and aligning with WHO [19,
22] or CDC [26] standards.

Quality considerations about human indicators
Accurate mortality estimations are an ongoing chal-
lenge. It could be improved by routinely tracking and
reconciling excess mortality rates alongside reported
deaths, thereby addressing discrepancies often caused
by underreporting or variable testing capacities [47].
Regarding the choice of human impact statistics, the
survey respondents propose considering case-fatality
rates and the count of deaths for mortality data. In addi-
tion, the number of confirmed cases and the exposed
population could replace the term ‘Affected, which was
considered less suitable for epidemics. The Scientific
Committee reaffirmed confirmed cases and deaths as
essential, emphasizing the inclusion of testing capacity
metrics to better capture the risk of underreporting.
Yasobant et al. [48] highlight how mental health seque-
lae, alongside physical health impacts, provide a more
holistic representation of an epidemic’s toll. According to
the experts surveyed, other indicators may further help
to quantify the impact of an epidemic, such as the dura-
tion of the impact, the scale of transmission (attack rate,
R), access to essential medicines, the capacity of health
facilities and surveillance systems, and the exposure and
vulnerability of the population. These data are less read-
ily available in existing databases (Additional file 1) and
would make the recording difficult. Vaccination is already
included in EM-DAT data [50], but including other infor-
mation requires further investigation and evaluation.
The location of clusters (as an indicator of geographical
dissemination) seems feasible (Additional file 1), as does



Tonnelier et al. BMC Public Health (2025) 25:21

the recording of hospitalization rates (as an indicator of
severity). R, rates, important estimates for epidemiolo-
gists, seem less often available. Although R, is a valuable
tool for understanding disease transmission dynamics,
it is rarely included in existing databases. Accessing and
utilizing R, often requires additional efforts in data col-
lection and analysis. However, incorporating R, could
enhance the ability to compare and classify epidemics. It
is becoming increasingly necessary to explore the feasi-
bility of creating a unified database that compiles R, rates
by disease [51].

Advancing epidemic data collection

The diversity of expertise related to infectious diseases
within the panel allows for a well-rounded perspective
in defining standardized epidemic disaster criteria. The
sequential approach—incorporating an online survey and
committee discussions—enabled ongoing feedback and
refinement at each stage. However, specific weaknesses
should be acknowledged. Despite using this sequential
approach, a clear consensus was not achieved, highlight-
ing that a Delphi study might have been more effective
for consensus-building on such complex topics. The
involvement of experts on a voluntary basis limited the
number of participants, hence the generalizability of the
findings. We recommend extending this survey to obtain
more respondents in broadened contexts (e.g., stakehold-
ers). Furthermore, the study did not explicitly address
data quality and consistency challenges, which are essen-
tial for ensuring the reliability and usefulness of the EM-
DAT database.

The perspective of using existing databases and the
automation of data collection processes are important
for platforms like EM-DAT to capture and archive epi-
demic information efficiently in real time. Additional
literature underscores the potential for advanced data
analytics and machine learning to enhance real-time epi-
demic reporting. A 2024 study [52] advocates for the use
of these technologies to incorporate data from multiple
sources, such as social media, electronic health records,
and mobile health platforms. Furthermore, Garriga et al.
[53] stress that collaboration with international health
agencies, particularly the WHO and the ECDC, could
enhance consistency in terminology and data reporting
protocols. Such partnerships could facilitate the sharing
of supplemental datasets, allowing disaster databases to
reflect epidemiological trends and responses with greater
precision.

Harmonization may be a challenge, which can poten-
tially be countered by automatic data exchange protocols
between databases. This asks to rely, among other factors,
on agreed standard concepts, units, definitions, formats,
and classifications to effectively translate information
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from other databases into the terms and definitions of
EM-DAT. While this may be time-consuming, costly,
and challenging, these costs can be significantly mini-
mized by employing a systematic automated approach
for data extraction, collection, and collation. For instance,
leveraging artificial intelligence tools, such as Natural
Language Processing (NLP), can establish a common
language [54] to parse and reconcile how definitions are
applied and operationalized across different classifica-
tions of infectious diseases (e.g., anatomical, transmission
mode, aetiological[6]). This approach allows for a deeper
integration and interpretation of classification systems,
enabling the production of more comprehensive and har-
monized information.

To enhance EM-DAT’s capabilities in identifying and
recording epidemic events, a systematic approach involv-
ing the definition of a data structure, identification of
information sources, development of an automated
machine learning system [54], implementation of an NLP
algorithm for detection and recording, data enrichment
from statistical sources, and ensuring flexibility and reus-
ability are essential. The NLP algorithm could adapt to
predefined and standardized data structures, creating a
structured dataset from unstructured information [55].
By harnessing automation to extract relevant and com-
plementary information from other external sources,
EM-DAT may also enhance its internal readability by
facilitating the establishment of logical linkages between
different types of disasters that coincide in space and
time [21]. For example, it can correlate epidemics with
specific natural hazards, thereby providing a more com-
prehensive understanding of the interconnectedness of
multi-hazard disasters.

Conclusions

This study supports characterizing epidemic disasters as
significant health-related infectious events that spread
beyond typical expectations, leading to substantial dis-
ruptions in societal function, especially by overwhelming
local healthcare capacities. However, reaching a consen-
sus on specific epidemiological thresholds to define an
epidemic disaster remains challenging, highlighting the
ongoing difficulty of achieving uniform definitions. The
importance of clear operational definitions cannot be
overstated, particularly given the lack of harmonization
in data collection processes, which complicates accurate
epidemic reporting. Findings from the survey and com-
mittee review indicated that inclusion criteria should be
tailored to pathogen-specific factors, including virulence,
transmission, dynamics, healthcare infrastructure resil-
ience, and the socio-economic context. While challenges
persist in identifying precise entry criteria for epidemic
reporting platforms like EM-DAT, there is a consensus
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on the need for comprehensive indicators to quantify
the epidemic’s impact. Key indicators, ranging from con-
firmed cases to transmission dynamics and healthcare
capacity, offer a holistic perspective on epidemic severity
and societal resilience. As efforts to refine epidemic clas-
sification and reporting mechanisms continue, collabo-
ration among stakeholders and ongoing research will be
essential for improving the understanding and response
to epidemic disasters.
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