
 

 

 

 

  



 

 

UCI 
Sustento del uso justo de materiales protegidos por 

derechos de autor para fines educativos 

La UCI desea dejar constancia de su estricto respeto a las legislaciones relacionadas con la 
propiedad intelectual. Todo material digital disponible para un curso y sus estudiantes tiene 
fines educativos y de investigación. No media en el uso de estos materiales fines de lucro, se 
entiende como casos especiales para fines educativos a distancia y en lugares donde no 
atenta contra la normal explotación de la obra y no afecta los intereses legítimos de ningún 
actor. 

La UCI hace un USO JUSTO del material, sustentado en las excepciones a las leyes de 
derechos de autor establecidas en las siguientes normativas: 

a- Legislación costarricense: Ley sobre Derechos de Autor y Derechos Conexos, 
No.6683 de 14 de octubre de 1982 - artículo 73, la Ley sobre Procedimientos de 
Observancia de los Derechos de Propiedad Intelectual, No. 8039 – artículo 58, 
permiten el copiado parcial de obras para la ilustración educativa. 
b- Legislación Mexicana; Ley Federal de Derechos de Autor; artículo 147. 
c- Legislación de Estados Unidos de América: En referencia al uso justo, menciona: 
"está consagrado en el artículo 106 de la ley de derecho de autor de los Estados 
Unidos (U.S,Copyright - Act) y establece un uso libre y gratuito de las obras para 
fines de crítica, comentarios y noticias, reportajes y docencia (lo que incluye la 
realización de copias para su uso en clase)." 
d- Legislación Canadiense: Ley de derechos de autor C-11– Referidos a 
Excepciones para Educación a Distancia. 
e- OMPI: En el marco de la legislación internacional, según la Organización Mundial 
de Propiedad Intelectual lo previsto por los tratados internacionales sobre esta 
materia. El artículo 10(2) del Convenio de Berna, permite a los países miembros 
establecer limitaciones o excepciones respecto a la posibilidad de utilizar lícitamente 
las obras literarias o artísticas a título de ilustración de la enseñanza, por medio de 
publicaciones, emisiones de radio o grabaciones sonoras o visuales. 

Además y por indicación de la UCI, los estudiantes del campus virtual tienen el deber de 
cumplir con lo que establezca la legislación correspondiente en materia de derechos de autor, 
en su país de residencia. 

Finalmente, reiteramos que en UCI no lucramos con las obras de terceros, somos estrictos con 
respecto al plagio, y no restringimos de ninguna manera el que nuestros estudiantes, 
académicos e investigadores accedan comercialmente o adquieran los documentos disponibles 
en el mercado editorial, sea directamente los documentos, o por medio de bases de datos 
científicas, pagando ellos mismos los costos asociados a dichos accesos. 

El siguiente material ha sido reproducido, con fines estrictamente didácticos e ilustrativos de los 
temas en cuestión, se utilizan en el campus virtual de la Universidad para la Cooperación 
Internacional – UCI – para ser usados exclusivamente para la función docente y el estudio 
privado de los estudiantes pertenecientes a los programas académicos. 



Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=rgsh20

Global Security: Health, Science and Policy
An Open Access Journal

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/rgsh20

The practice of event-based surveillance: concept
and methods

S. Arunmozhi Balajee, Stephanie J. Salyer, Blanche Greene-Cramer,
Mahmoud Sadek & Anthony W. Mounts

To cite this article: S. Arunmozhi Balajee, Stephanie J. Salyer, Blanche Greene-Cramer,
Mahmoud Sadek & Anthony W. Mounts (2021) The practice of event-based surveillance:
concept and methods, Global Security: Health, Science and Policy, 6:1, 1-9, DOI:
10.1080/23779497.2020.1848444

To link to this article:  https://doi.org/10.1080/23779497.2020.1848444

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 20 Jan 2021.

Submit your article to this journal 

Article views: 11988

View related articles 

View Crossmark data

Citing articles: 8 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=rgsh20
https://www.tandfonline.com/journals/rgsh20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23779497.2020.1848444
https://doi.org/10.1080/23779497.2020.1848444
https://www.tandfonline.com/action/authorSubmission?journalCode=rgsh20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=rgsh20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23779497.2020.1848444?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23779497.2020.1848444?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23779497.2020.1848444&domain=pdf&date_stamp=20 Jan 2021
http://crossmark.crossref.org/dialog/?doi=10.1080/23779497.2020.1848444&domain=pdf&date_stamp=20 Jan 2021
https://www.tandfonline.com/doi/citedby/10.1080/23779497.2020.1848444?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23779497.2020.1848444?src=pdf


The practice of event-based surveillance: concept and methods
S. Arunmozhi Balajeea, Stephanie J. Salyerb,c, Blanche Greene-Cramerd, Mahmoud Sadeke 

and Anthony W. Mountsf

aDivision of Viral Disease, National Center for Immunization and Respiratory Diseases, US Centers for Disease Control and Prevention (US CDC), 
Atlanta, Georgia; bDivision of Global Health Protection, Center for Global Health, US CDC, United States of America; cAfrica Centres for Disease 
Control and Prevention, African Union, Addis Ababa, Ethiopia; dWorld Health Organization, Geneva, Switzerland; eHealth Emergency 
Information and Risk Assessment Unit, Eastern Mediterranean Region WHO Office, Egypt; fOffice of Maternal and Child Health and Nutrition, 
Bureau for Global Health, U.S. Agency for International Development (USAID), United States of America

ABSTRACT
Event-based surveillance (EBS) is the organised approach to the detection and reporting of 
‘signals,’ defined as information that may represent events of public health importance, often 
through channels outside of routine surveillance systems. Signals can be designed to detect 
patterns of disease, such as clusters of similar illness in a community, or clusters of disease or 
death in animals. Signals can also include single cases of suspected high-priority events such a 
patient with viral haemorrhagic fever. EBS can be a key component of an effective early warning 
system, which enables countries to be better prepared for endemic and pandemic illness out
breaks. EBS uses an all-hazards approach that includes the principles of One Health. This review 
covers the concept and process of EBS, different sources for EBS data, and methods to obtain 
information from these sources. This overview will aid countries in implementing this important 
form of surveillance.
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Introduction

In a world that is increasingly vulnerable to high- 
impact, fast-spreading outbreaks, including severe 
acute respiratory syndrome (SARS), Middle East 
respiratory syndrome (MERS), Ebola virus disease 
(EVD) and Coronavirus Disease 2019 (COVID-19), 
sensitive early warning systems that can rapidly detect 
potential public health threats before they become large 
and uncontainable are imperative. Countries with effec
tive early warning and response capacity may be able to 
detect threats while they are still emerging, leading to 
prompt public health responses. This in turn can limit 
spread of disease and minimise human and economic 
loss.

Surveillance strategies can be broadly grouped into 
two broad categories or approaches: event-based sur
veillance (EBS) and indicator-based surveillance (IBS). 
Both strategies are fundamental to a comprehensive 
surveillance system and each has different goals with 
some overlaps. EBSs primary goal is the early detection 
of outbreaks or other public health threats. This goal is 
accomplished through an organised approach to the 
detection of signals that may represent events of public 
health importance. Signals are detected through the 

monitoring and reporting of primarily unstructured, 
ad hoc information from a wide variety of sources, 
including information that may not be primarily estab
lished for the purpose of surveillance. (WHO, 2017) IBS, 
in contrast, is a surveillance approach that routinely 
collects and analyzes data from well-defined sources, 
usually health care delivery facilities, using pre-defined 
case definitions. Because it is usually facility-based and 
occurs often only at a limited number of sentinel sites, 
IBS is generally more useful in defining transmission 
patterns, such as seasonality, risk groups, and disease 
burden. (Balajee et al., 2016). They overlap when, for 
example, alert thresholds are defined in IBS data – 
essentially defining a signal that represents the occur
rence of an event such as the onset of an seasonal 
epidemic – or when EBS data are tracked over time to 
give an indication of background rates of small localised 
outbreaks. When a country uses IBS and EBS together, 
they can form a comprehensive surveillance strategy to 
monitor emerging and ongoing threats to public health.

In 2014, the World Health Organisation (WHO) 
published an interim document that detailed the con
cepts of EBS and IBS. (WHO, 2017) More recently, 
WHO published benchmarks to help Member States 
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understand the steps they can take to reach capacity 
levels as defined in the International Health 
Regulations (IHR), including a functional EBS capacity. 
(WHO, 2019) Despite the crucial nature of EBS capacity 
for a country’s preparedness and early warning system, 
and the availability of these guides, countries still strug
gle to sustainably and effectively implement EBS. (Fall et 
al., 2019) One of the reasons for sub-optimal implemen
tation of EBS capacities may be a lack of understanding 
of the key principles of EBS and how to implement EBS 
at the country level. In this manuscript, we provide a 
practical primer for EBS that may result in improved 
practice of this important surveillance strategy.

Event-based surveillance: the concept

In the context of public health, an event is any occur
rence that may represent a threat to public health that 
needs urgent attention, such as an emerging outbreak. 
An event can be thought of conceptually as ‘something 
that happens’ and requires an action in response. In the 
broader context, events could also include natural or 
man-made disasters, and reporting of these have been 
included in some EBS systems. Events of public health 
importance vary widely in scope and can include out
breaks of infectious disease, reappearance of diseases 
that have been eliminated from a community, outbreaks 
of human disease related to food contamination, che
mical spills, radiation leaks, or outbreaks of disease in 
animals that threaten human health.

EBS is the process of monitoring and reporting of 
potential events from information sources not specifically 
designed for this purpose (i.e., surveillance). This process 
starts with the detection of signals, or observations that 
alert the public health community that an event may be 
occurring in a population. The source of signals can 
include a variety of information sources such as commu
nity informants, educational institutions, public and pri
vate hospitals, the animal health sector, news outlets, and 
social media. These signals are designed to indicate 
potential high-priority events of concern. Signals can be 
designed to detect patterns of disease, such as clusters of 
similar illness in a community, or clusters of disease or 
death in animals. Signals can also include single cases of a 
suspected high-priority events such as a child with acute 
flaccid paralysis or a patient with viral haemorrhagic fever 
in a country at risk for EVD.

One of the primary challenges to establishing and 
sustaining an EBS system is designing a system with an 
optimal balance of sensitivity and specificity, so as to not 
overload the surveillance infrastructure while maintain
ing the ability to detect high-threat events very early. 
Since not all signals represent true events, EBS can 

generate a lot of signal ‘noise.’ For example, in order to 
detect a single case of suspect cholera, a recent pilot EBS 
project used the signal definition of ‘anyone who has 
three abundant liquid stools during the day’; this resulted 
in 1,500 signals in a single district in a year. Following 
subsequent verification and investigation, zero cases of 
cholera were found. Here, the signal was too broad, as it 
likely captured every single case of diarrhoea due to any 
pathogen occurring in a community. (Clara et al., 2020) 
More specific definitions of cholera signals have been 
used in other studies – examples include ‘acute watery 
diarrhea with severe dehydration or death in any person 
5 years of age or older’” –. (Clara et al., 2018) Achieving 
the right balance of sensitivity, specificity, utility, and 
practicality may require piloting and revision of signal 
definitions before they are finalised.

Because of the informal nature of signal sources, once 
detected, the process of triage and verification must be 
used to evaluate the likelihood that the signal truly 
represents an event. The process of triage involves the 
sorting of data and information to discard duplicates 
and to exclude disinformation, irrelevant information, 
and false information to identify real events. Once 
triaged, the verification step confirms the authenticity 
of the signal and stimulates the collection of additional 
information. Once the signal has been triaged and ver
ified, it becomes an event (Figure 1). As much as feasi
ble, EBS reporting should be integrated into existing 
disease reporting system, such as the Integrated 
Disease Surveillance and Response (IDSR) system in 
the WHO African Region, (WHO AFRO, 2010) for 
appropriate response and recording.

After verification, events need to be assessed to deter
mine the level of risk to human health or other impacts, 
such as economic or food security. (WHO, 2012).Once a 
risk level is assigned, the appropriate level of investiga
tion, response and control measures can be determined. 
This activity will depend in large part on several factors, 
including whether or not the event is resulting in severe 
cases or deaths, the size of the event, the point in the arc 
of the event when it is discovered, and whether or not 
the event is thought to represent a novel occurrence, 
such as disease caused by a new pathogen or incidence 
in a new geographical area or population. Use of deci
sion trees can help public health units at the district or 
equivalent level to determine which events need urgent 
high-level response (e.g, events that suggest the presence 
of cholera or viral haemorrhagic disease) and those that 
can be investigated and handled at a lower level (e.g, a 
localised cluster of mild food-borne illness).

In the initial development of an EBS, countries 
should start with prioritisation of the list of events that 
will be detected through the EBS system. Prioritisation 
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of events of concern should be done in consultation 
with all the EBS stakeholders including those involved 
with wildlife, livestock and other domestic animals, 
agriculture, border/quarantine, and other relevant sec
tors in the government such as community health. It is 
helpful at this stage to establish a multi-sectoral techni
cal working group of representatives from different sec
tors. Criteria for high-priority events include those that 
are likely to have high impact on the community, have 
the propensity to spread, represent diseases slated for 
eradication such as polio or measles, have a high risk of 
importation, and have the potential to affect large num
bers of people. Another criterion to consider when 
designing an EBS system is whether or not early detec
tion can help ameliorate the impact or facilitate contain
ment and control. Additionally, early in the design of 
the EBS system a decision should be made whether or 
not to include non-infectious events such as food con
tamination or chemical spills into the environment. It is 
important to note that the process of selection of events 
and signals should be dynamic and readily amenable to 
additions or deletions as the need arises.

Source of signals and methods of event-based 
surveillance

Signals can come from multiple sources. Systematically 
identifying potential sources and the characteristics that 
set each apart is likely to be useful. The following section 
defines some of the common sources of EBS signals and 
how to implement EBS for each data source.

Signal source: community

Community-based surveillance (CBS) and EBS are often 
used interchangeably, but the two are not synonymous. 
According to a recent consensus publication by WHO, 
CBS is the ‘systematic detection and reporting of events 

of public health significance within a community by 
community members.’ (Guerra et al., 2019) CBS can 
be a source of signals for EBS, but can also be used to 
routinely monitor health (acute flaccid paralysis) and 
non-health-related characteristics of a community such 
as births, deaths, prevalence of malnutrition, deaths, and 
rates of non-communicable disease as part of IBS. The 
importance of the CBS platform in EBS lies in its ability 
to detect events before they spread and are detected by 
health care providers, as it is more likely that members 
of the community will more quickly recognise the relat
edness of affected individuals (clusters) than health care 
providers, particularly when multiple providers are pre
sent in the community and health care facilities are not 
readily accessible.

EBS at the community level can be conducted by 
community health workers (CHWs), community health 
volunteers (CHVs), or a local level public health office 
working through key informants in the community. The 
use of key informants as the primary source of signals in 
a community, rather than universal reporting by all 
members of the community, is a critical step to limiting 
signal noise while maintaining sensitivity. Key infor
mants are community members who are connected to 
networks within their communities and can include 
traditional healers, village leaders, leaders of women’s 
groups or agricultural unions, shop owners, educators, 
barbers, and religious leaders. In urban areas, it is 
important to more broadly define a ‘community,’ 
beyond just a geographic area and include key infor
mants from high-risk communities such as sex workers, 
intravenous drug users, and ethnic or religious 
communities.

The primary advantage of key informants is that they 
can be targeted for training and provide a ready source 
of public health intelligence for CHWs. Even for these 
trained individuals, however, signals need to be simply 
worded without technical jargon, as informants 

Figure 1. Illustration of the process of EBS. EBS starts with the detection of a signal. The signal has to be triaged and verified to be 
categorised as an event. An event requires an action; determining the specific type of action requires a risk assesment step.
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typically do not have medical training (Table 1). CBS 
programmes need active, sustained engagement from 
the local public health unit responsible for CHWs to 
successfully maintain a network of key informants. 
Sustained involvement of key informants requires active 
engagement by the local public health unit responsible 
for CHWs; connections are further strengthened by 
regular feedback and engagement.

Signal source: health care facilities

Surveillance activities at health care facilities typically 
focus on specific disease(s) and take the form of routine, 
regular reporting of a specific list of notifiable diseases 
(via IBS). IBS may also include sentinel surveillance for 

endemic diseases, such as influenza or dengue, and 
facilitates the understanding of the epidemiological 
characteristics of the disease and tracking trends over 
time. However, an additional type of signal using health 
facility data involves the definition of alert thresholds in 
these data, especially for common seasonal diseases. 
(WHO, 2014). When verified to meet specific prede
fined criteria, these signals can be used as alerts for 
events, such as the start of a season or an unusually 
severe disease season. (CDC, 2020). The detection and 
verification of these signals allows public health pro
grams to alert health care providers of the need to 
monitor for these conditions in patients presenting for 
care and to initiate general public health control 
measures.

Individual cases of disease that are mandated for 
immediate reporting are also considered signals in an 
EBS system, particularly diseases that may signal a larger 
problem in the region that requires urgent response. 
These are typically diseases that may signal a larger 
problem in the region such as suspect EVD, cholera, 
MERS, or novel conditions. Defining signals for 
immediate reporting beyond a list of notifiable diseases, 
however, can improve the sensitivity of the early warn
ing system. Examples of other signals include a sudden 
increase of hospital admissions of cases with similar 
signs and symptoms especially if the disease is not 
known or not in the list of notifiable diseases, a case 
with unusual presentation or clinical course, or a health 
care provider – or group of providers – who develop 
acute illness after caring for medical patients.

If facility-based EBS is to serve its respective purpose 
in an early warning system, every health facility in both 
public and private sectors should participate. For imple
mentation of EBS in health care facilities, each facility 
should consider nominating a focal point in the facility 
to receive signal reports from the health care workers in 
that facility. Once a list of signals is defined for health 
facilities, all health care workers should be routinely 
sensitised to look for and immediately report anything 
unusual to their focal points using the available list of 
signals (Table). Every facility surveillance focal point in 
turn should participate in EBS training to support 
health care workers. Focal points are responsible for 
immediate reporting of signals to public health autho
rities through predefined reporting mechanisms.

Signal source: laboratories

Signals from laboratories include detection of pathogens 
that are immediately notifiable, such as the detection of 
Ebola virus from a clinical sample. Another example of a 
signal from a laboratory might be detection of an 

Table 1. Example list of signals for community, health facility, 
laboratory, animal health sector.

Signals for the Community
● Any child less than 15 years old: 

○ with sudden weakness of limb(s) 
○ fever and skin rash

● A single case severe enough to require admission to hospital or causing 
death of any of the following: 
○ 3 or more rice watery stools in 24 hours with dehydration (fatigue, 

thirst, or sunken eyes) 
○ A respiratory infection with fever in someone who has been tra

velling abroad in the last 14 days 
○ Illness that occurs after contact with sick or dead animals 
○ Illness with fever, watery diarrhoea, and unexplained bleeding 

(gums, skin, or eyes, stool or urine)
● Two or more hospitalised cases and/or death with similar type of 

symptoms occurring in the same community, school, workplace in 
the same 7-day period, especially: 
○ with high fever, stiff neck 
○ with high fever, yellow eyes or skin

● Unexpected large numbers of: 
○ Animal deaths (including both domestic animals and wildlife) 
○ Children absent from school due to the same illness in the same 7- 

day period
● Any event that poses a risk to public health, including natural disas

ters, or symptoms/diseases rarely seen in the community
Signals for Health Facilities
● Severe illness requiring hospital admission in health care workers after 

caring for patients with similar symptoms.
● Large, unexpected, sudden increases in admissions for any illness of 

the same type, including patients in intensive care units.
● Severe, unusual, unexplainable illness including failure to respond to 

standard treatment.
● All immediately notifiable diseases, especially those to be reported 

immediately and any event that poses a public health risk.
Signals for Laboratories
● Detection of a pathogen that has not been detected for a long time in 

that country or a new pathogen.
● Large/sudden unexpected increase in numbers of specimens with the 

same testing request, or positive for the same pathogen (including 
pathogens that are resistant to multiple antibiotics).

● Any pathogen on the immediately notifiable list.
● Unsubtypeable or new influenza strain from a patient with severe 

acute respiratory infection.
Signals for the Animal Health Sector
● Severe illness in veterinarian, wildlife staff, or community members 

after contact (culling, feeding, treating, vaccinating) a sick or dead 
animal.

● Large, unexpected, sudden increases in disease or death of animals.
● Sudden increase in abortions in animals.
● All immediately notifiable zoonoses.
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unusual pattern, such as a laboratorian recognising a 
sudden increase in pathogen detection in a given time 
period; detection of a rare pathogen from body fluid (e. 
g. fungi from sterile body fluids); detection of multi- 
drug resistant pathogens; clusters of specific organisms; 
and unexpected increases in detections of organisms 
from unusual places. All laboratories, including public 
and private sector laboratories, should be engaged as 
part of the surveillance reporting network and commu
nicate notifiable diseases and other signals to their pub
lic health authorities (Table 1).

Signal source: animal health sector

Many countries have animal health surveillance and 
response systems, inclusive of national reference labora
tories as well as national and international reporting and 
notification requirements, that exist in parallel to the 
human health systems. (World Organisation for Animal 
Health [OIE], 2019). These parallel systems may also 
have a CBS component that collects information from 
the community through routine veterinary services or 
community animal health workers (CAHWs) and is 
informed by farmers, livestock and poultry producers, 
veterinary clinics, and wildlife and national park service 
staff, among others. (Community-Based Animal Health 
Workers [CAHWs], 2019, MEASURE, 2019, Bugeza et 
al., 2017) For the implementation of EBS, countries 
should design a list of signals for recognising shared 
health threats like zoonotic diseases and diseases passed 
between animals and humans – for reporting and cross- 
notification (Table 1). Once the list of signals is devel
oped, both CAHWs and CHWs from the local to the 

national level should be trained to cross notify signals 
between his/her respective animal health and human 
health counterparts (Figure 2). Additionally, there 
should be coordination mechanisms (FAO, OIE & 
WHO, 2019) in place at the national level and if 
resources allow at the sub-national level for immediate 
notification of these shared health events by both sec
tors. Such mechanisms should also support the deploy
ment of joint responses.

Connections should be established between human 
and animal health actors at each administrative level 
within the country and across the different sources of 
signals in the EBS system. An example of this cross- 
sector collaborative, or coordinated, surveillance and 
reporting could be that a CHW is the first one in her 
community to be aware of a die-off in a backyard poul
try flock, or an exposure to a rabid dog; the CHW 
should be trained to notify their animal health counter
part, and vice versa. Any diseases or patterns of illness in 
animals that might represent a threat to human health, 
especially zoonotic diseases, should be notified as events 
to public health authorities. Additional examples of 
animal health-related signals that should be reported 
to human health EBS counterparts include: unusually 
high rates of abortions in goats, the sudden death or 
appearance of haemorrhagic signs in domestic and wild 
hoof stock, and sudden die-offs in migratory bird flocks.

Signal source: media monitoring

Monitoring of information in the online environ
ment has become an important source of public 
health intelligence. Media monitoring in the context 

Figure 2. Illustration of how EBS can function as a One Health approach in a country that has optimal human, animal, and 
environmental health surveillance. Here, data sharing can occur at every level of a coordinated surveillance system.
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of EBS is the process of tracking media coverage 
with the aim of early detection of signals with 
potential public health impact. It can be a useful 
supplement to the community, facility, district, and 
regional components of the EBS system, and is a 
useful tool to monitor the course of an event, espe
cially for national and international offices with 
limited awareness of local-level events. Media 
sources can be either official (e.g. a ministry of 
health website) or unofficial (e.g. newspaper) and 
can also include social networks. The media mon
itoring team is an interdisciplinary group of analysts 
who perform scanning of open sources of informa
tion on the Web, triaging and verifying potential 
signals, and initial risk assessments of events.

As with other EBS strategies, signals for surveillance 
from media sources should be defined and, once 
reported, verified, triaged and assessed for potential 
risk. Several tools are available at no cost to support 
media monitoring and signal verification processes 
such as the Global Public Health Intelligence 
Network (GPHIN) and Epidemic Intelligence from 
Open Sources (EIOS). (Public Health Agency of 
Canada, 2019; WHO, 2020) In addition, there are 
several other aggregator systems that provide moder
ated content like ProMed and HealthMap that are 
useful for monitoring global events. MediSys, another 
system based on the European Media Monitor, is yet 
another available systemGPHIN, one of the earliest 
programs to automate media scanning, was developed 
by Health Canada in partnership with WHO in the late 
1990s.

Most recently, WHO, in collaboration with the 
European Union and a number of organisations – cre
ated a community of practice and supporting ‘system of 
systems’ for public health intelligence: the EIOS initia
tive. The EIOS system pulls together many existing 
aggregator systems, incorporates additional sources, 
and is customised to meet the needs and priorities of 
individual users (i.e. country or organisation). The EIOS 
system allows for individual curation of the user inter
face to highlight personally relevant content based on 
breadth of disease and hazard categories, geographic 
locations, Boolean search combinations, and machine- 
learning approaches. Beyond the system, EIOS as an 
initiative is aimed at cultivating an international com
munity of experts both in system development and field 
implementation to drive its ongoing evolution, ensuring 
linkages and developments that adapt to changing land
scapes and meet the needs of the public health intelli
gence community.

Signal source: other sectors

Events can originate from other sectors, such as educa
tional institutions, military hospitals, pharmacies, fac
tories, other specific surveillance systems from the 
border and environmental health sectors. It is not neces
sary that these sectors share all of the information/data 
that they are collecting with the human health sector, 
only data or signals that may predict human health 
events. Some countries also implement EBS during 
mass gatherings; consideration should be given to how 
these experiences can improve EBS systems in the coun
try after the mass gathering event. As with other sources 
described above, these sectors can share data/signals 
based on a predetermined list of signals

Use of hotlines and toll-free lines for signal 
reporting

Hotlines and toll-free lines can be employed for signal 
reporting in event-based surveillance. These mechan
isms can be used by both members of the community 
and health care providers to report signals. In this 
approach, all received information should be recorded 
in a signal database for triaging and verification track
ing. The public health team should be trained on a list of 
priority signals and the use of standard data collection 
tools, to ensure that minimum information needed for 
triage and verification is collected. Before launching this 
mechanism for use in EBS, several limitations need to be 
understood and addressed, including the tendency for 
callers to use this mechanisms to call in other informa
tion other than event reporting (e.g, as a complaint line 
by disgruntled clients of the health care system), diffi
culty in localising callers when calls are received at a 
central facility, and generating large amounts of ‘signal 
noise’ in the system due to over-reporting of unverified 
signals by the general public. These systems can also 
raise the expectations of the general public that some 
action will be taken as a result of the reporting, ulti
mately resulting in dissatisfaction when these expecta
tions aren not met. One method to address some of 
these issues is to limit use of these call-in lines to a select 
group of key informants and public health professionals.

Information management

EBS is an ongoing process that continues throughout 
the lifespan of an event. As an event evolves and, as new 
information becomes available, evaluation and risk 
assessment processes may need to be repeated to pro
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vide a longitudinal understanding of the development 
and trajectory of the event. Effective EBS systems have 
multiple sources of information available and a capacity 
to coordinate and synthesise the data coming from all of 
them. It may be useful to establish a public health 
intelligence hub(s) nationally and sub-nationally with 
the capacity to receive, interpret, and visualise all sur
veillance data from a variety of sources and in multiple 
formats. Optimally, structured data collected through 
IBS systems, verified events from EBS systems, animal 
events significant to public health from the animal 

health sector, data from immunisation registries, envir
onmental sectors and other sectors, and media and 
scientific publications should be received at this hub in 
order to quickly identify any event which might become 
a public health concern (Figure 3). In these data hubs, 
data streams should be integrated and displayed on 
dashboards using automated routine analyses to 
improve accessibility and utility of the surveillance 
data. Many countries now have Public Health 
Emergency Operation Centres that can serve as data 
hubs for epidemic intelligence. (Balajee et al., 2017) 

Figure 3. An optimal EBS system will have the capacity to collect information from diverse sources: points of entry and human, animal, 
and environmental health surveillance. A central epidmic intelligence hub capacity to receive, interpret, and visualise surveillance data 
from multiple sources and in multiple formats will be important to ensure prompt action for an event.

Timely decision 
making

Environmental Surveillance 

Community

Schools
Pharmacies 

Key informants
Community Health Volunteers

Animal Health Volunteers

Sub-national 
Level 

Intermediate 
Level  Local Level  

Animal 
Health Sector 

Immunization Registry

Points of Entry 

Laboratory
Human Health and Animal Health 

Figure 4. Hypothetical scenario where signals for an event of a cluster of cases due to a novel respiratory virus are detected through 
different sources.
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Collating all data facilitates the work of trained analysts 
who evaluate and synthesise the data that can be pro
vided to decision makers and responders.

Illustration of event-based surveillance

Figure 4 illustrates how a novel respiratory virus can be 
detected through a comprehensive EBS. In this hypothe
tical scenario, the early warning can come through 
several sources:

(1) A CHW or a key informant receiving informa
tion about three residents of the same neighbour
hood who are severely ill, with two of them 
rushed to a hospital with severe respiratory 
illness

(2) A hospital receiving two severely ill patients from 
the same household in the emergency unit

(3) The animal health sector sharing reports of sud
den sickness and deaths of poultry in a commu
nity and in an animal market

(4) The national public health laboratory detecting 
an unsubtypeable influenza virus from hospita
lised patients

(5) Media reporting of increasing public anxiety over 
a number of hospitalised cases from one 
municipality

(6) A school reporting several children absent with 
severe respiratory illness

(7) Surveillance experts finding an increase in the 
number of cases of suspected dengue over the 
alert threshold

A signal entering the public health system through any 
of the sources should initiate immediate triage and 
verification. Once the event is verified as a suspect 
cluster of severe respiratory illness, response mechan
isms will swing into place with coordination across 
sectors and quick intervention to save lives.

Conclusion

A functional EBS system is a critical component of a 
country’s preparedness and early warning system. 
However, it is important to understand several key 
concepts of EBS. Ideally, an EBS system will: 1) support 
country preparedness for endemics and pandemics; 2) 
complement and enhance other surveillance and report
ing systems; 3) use an all-hazards approach including 
principles of One Health; and 4) provide opportunities 
for multi-sectoral collaboration and communication 
including public and private sectors.

Building and sustaining EBS often does not require 
new resources. Rather, it relies on the country’s ability to 
review existing surveillance and information structures 
and adapt, connect, and extend some of these structures, 
and to raise awareness of the need to detect and report 
among critical members of the public health commu
nity. By engaging the community and health care work
ers to look and report a 2–3 signals rather than a list of 
case definitions, which may require clinical knowledge, 
EBS may be a more nimble platform, especially in low- 
resource settings and existing surveillance systems may 
already be weak. Most countries have informal systems 
that serve as platforms for rumour reporting. For EBS, 
these rumour-reporting platforms become formalised 
by creation of a community signal list and training for 
communities to detect and report signals. Countries that 
already have animal health surveillance systems need to 
improve capacities at various administrative levels and 
the national level for cross-notification of shared health 
threats like zoonotic events.

Taking the steps to clearly prioritise events of con
cern, define signals that can detect events without being 
overly sensitive, and having a broad source of signals 
that includes communities, health care facilities, labora
tories, and news media can provide a level of detection 
capacity that will facilitate early response when events 
are still small.
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