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So how are outbreaks uncovered?

• Outbreaks may come to the attention of health professionals through 
a report from : 

• Routinely collected public health surveillance reports.

• Clinicians, infection control practitioners, or laboratories about 
one or cluster of cases. 

• Patients or community public health partners.



From the record

• the most famous example of clinical investigations is outbreak 
investegations . Which means that the steps you are going to learn 
about outbreak Investigations are the same ones of clinical 
invsetigations. 

• What do you mean by “outbreak”: it is a sudden rise of cases. 

• Survielince is routinly done, Clinicians play an important role in 
reporting, along aside with laboratories

• To check for reportable diseases in Jordan visit the ministry of health 
website 



When do outbreaks are investigated?

• The decisions regarding whether 
and how extensively to 
investigate a potential outbreak 
depend on a variety of factors.

• Factors include:
• The severity of the illness, 

• The number of cases, 

• The source, 

• Mode or ease of transmission, 

• The availability of prevention and 
control measures.



From the record

• How do we know there is an outbreak? We observe a clustring of cases. An 
example is food poisoning outbreak in certain restaurants.

• (the clusters of cases is the first alarm of case outbreak)

• The decisions regarding whether and how extensively to investigate a 
potential outbreak depend on a variety of factors. ( not every outbreak 
needs an investigation, how we decide relays on several factors which 
includes 

• The severity of the illness, 
• The number of cases, 
• The source, ( do cases have the same source?) 
• Mode or ease of transmission, 
• The availability of prevention and control measures



The epidemiologic iceberg

When I have a cluster of cases (for 
example 50 cases), I should suspect 
that the actual number of cases is even 
higher ( detection (reported and pos. 
specimen) is even less than actual 
numbers). 
That’s why I do investigations in order 
to see the real picture of outbreak) 



Why outbreak investigation is important?

• To control the outbreak.  

• To prevent future outbreaks  

• To prepare by providing training opportunities

• To provide mandated services, policies and laws  

• To strengthen surveillance at local level (covid 19 wasn’t part of the 

surveillance before the outbreak but it became one)  

• To advance knowledge about a disease (understand disease characteristics 

and mode of transmission)



Components of Effective Outbreak 
Management
• Anticipation/Prediction (Surveillance should predict outbreaks before 

they even occur) 

• Preparedness 

• Early warning/Surveillance 

• Effective and co-ordinated response

A good field investigator must be a good manager and collaborator as 
well as a good epidemiologist, because most investigations are 
conducted by a team rather than just one individual. 

حصرا على قطاع صحي معين انما هي عمل منسجم بين مختلف الجهات يستل



Anticipation/Prediction

computerاستخدم جتسيل ب• model بالاعتماد علىSARS بعملstimulationsلحتى
اس بعد عدد من السنين عن طريق دراسة سلوك النحيكونالقادم وتوقع انه breakاليشوف متى 

.  SARSباصيبواللي 

covidوتوقع  predictions based on surveillanceفهو عمل • 19



Preparedness Is to know what to do, the readiness of outbreak, what is the steps we need to 
follow  when outbreaks occur,

Death is 
higher 
because of 
not being 
ready 



Early warning/ 
Surveillance

“Too often infectious outbreaks spread undetected 
due to gaps in surveillance at the community level. 
These gaps have contributed to tragic and 
unnecessary illness and loss of life, as we have 
seen over the past year,” says senior author Jeffrey 
Shaman, PhD, a professor in the Department of 
Environmental Health Sciences at the Columbia 
Mailman School.

Early warning is now easier because the use of 
online reporting

https://www.publichealth.columbia.edu/people/our-faculty/jls106



























































This surveillance system is considered as real time monitoring (example for •
early warning).

https://www.cdc.gov/flu/weekly/overview.htm



























































All institutions in the country should be coordinated against the outbreak.

There are several governmental institutions participate in the outbreak controlling •
other than the ministry of health, this is called —> comprehensive response.

https://ourworldindata.org/coronavirus/country/jordan
https://ourworldindata.org/coronavirus/country/jordan





















































—> Quantitative, quantitative, or mix

—> test your hypothesis using epidemiological method and research               
	     method

—> Clear definition of outbreak

A plan should be found in the ministry of health that control the outbreaks.

—> Produce data

Note: The outbreak investigation is similar to the doing of pilot study (observe —> collect data —> make hypothesis •
—> test hypothesis —> evaluate hypothesis).























































































































Evaluate your hypothesis

Define the cases

Understand the causesMake then test your hypothesis




























































The disease definition should be standardized on all cases, you should avoid 
variations in the disease definition between the cases + the disease definition should 
be agreed by the medical community. 

It is a decision criteria (you decide who has the disease and who 
doesn’t have).
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—> Epidemiological criteria = When, Who, and Where.

The clinical criteria  depend on the specialist doctors (they determine the signs and symptoms of 
the disease and they determine the lab tests that are used in the disease diagnosis).
2



Components of a case definition for outbreak 
investigations

• A case definition consists of clinical criteria and, sometimes, 
epidemiologic criteria.

• The clinical criteria usually include confirmatory laboratory tests, if available, 
or combinations of symptoms (subjective complaints), signs (objective 
physical findings), and other findings. 

• Epidemiologic criteria usually to specify limits on time, place, and/or person 
than those used for surveillance.

Could be 
- both 
- clinical criteria only or epidemiologic criteria 



Criteria of good case definition

• Must be easily applied by health workers
• Preferably does not require laboratory results (if possible)

• Must be standardized (agreed on and used by all authorities)

• Should be relatively sensitive
• Detect most cases



Sometimes define levels of certainty regarding diagnosis;

• Suspect case (maybe a case/doubted about): suggestive clinical 
signs but does not fit case definition

• Probable case (likely a case): fits all components of clinical case 
definition

• Confirmed case (a case): laboratory confirmed

No one case definition is the absolutely correct case definition.
One investigator could decide to include those with symptoms but 
without testing as suspect or probable cases, while another investigator 
could exclude them.
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WHO COVID-19: Case Definitions

Clinical Criteria: 
• Acute onset of fever AND cough; 
OR
• Acute onset of ANY THREE OR MORE of the following signs or symptoms: Fever, 
cough, general weakness/fatigue, headache, myalgia, sore throat, coryza, dyspnoea, 
anorexia/nausea/vomiting, diarrhea, altered mental status.

Epidemiological Criteria (contact): 
• Residing or working in an area with high risk of transmission of virus (such as camp 
and camp-like settings ) anytime within the 14 days prior to symptom onset; 
OR
• Residing or travel to an area with community transmission anytime within the 14 
days prior to symptom onset; 
OR
• Working in any health care setting, including within health facilities or within the 
community; any time within the 14 days prior of symptom onset.
OR



Case classification:

Suspected cases (May has the disease may not)
• A person who meets the clinical AND epidemiological criteria.
• A patient with severe acute respiratory illness.
• Asymptomatic person not meeting epidemiologic criteria with a positive SARS-

CoV-2 Antigen-RDT2.

Probable cases (most likely has the disease)
• A patient who meets clinical criteria above AND is a contact of a probable or 

confirmed case, or linked to a COVID-19 cluster.
• A suspect case with chest imaging showing findings suggestive of COVID-19 

disease.
• A person with recent onset of anosmia (loss of smell) or ageusia (loss of taste) 

in the absence of any other identified cause. 
• Death, not otherwise explained, in an adult with respiratory distress preceding 

death AND was a contact of a probable or confirmed case or linked to a COVID-
19 cluster.

Did not test for disease 



Confirmed cases (has the disease)

• A person with a positive Nucleic Acid Amplification Test (NAAT).

• A person with a positive SARS-CoV-2 Antigen-RDT AND meeting either the 
probable case definition or suspect criteria.

• An asymptomatic person with a positive SARS-CoV-2 Antigen-RDT who is a 
contact of a probable or confirmed case.

PCR positive



Collect Risk Information (Data)

Type of data should be collected:

• Identifying information. A name, address, and telephone 

• Demographic information. Age, sex, race, occupation 

• Clinical information. Signs and symptoms 

• Risk factor information. This information must be tailored to the specific 
disease in question. 



Find cases systematically and record 
information
• Investigators may conduct what is sometimes called stimulated or 

enhanced passive surveillance by sending a letter describing the 
situation and asking for reports of similar cases. 

• Alternatively, they may conduct active surveillance by telephoning or 
visiting the facilities to collect information on any additional cases.

• In some outbreaks, public health officials may decide to alert the 
public directly, usually through the local media.

reports from
hospitals

like sanad app



Ex. Active surveillance Some times it becomes a routine when cases 
are widely spreadData collection tool 

quantitative or qualitative or mix



Data Collection for each case …. Line-Listing
We may use raw data to build case definition



• The CDC has developed the EpiInfo
computer software program, in which 
questionnaires can be created, data 
entered and analyzed, and line listings 
produced. 

• This program is currently in worldwide 
use because it is free, is easy to use, and 
is designed specifically for surveillance 
systems and outbreak epidemiology. 

https://www.cdc.gov/epiinfo/index.html

https://www.cdc.gov/epiinfo/index.html


Epidemic curve, or epi-curve

• Spot maps of cases by residence, site of care, or location in a facility 
can help explain the occurrence of cases.

• Epidemic  curve: depicts the frequency of cases over time by plotting 
the number of cases by date or time of onset. 

• This provides information regarding the nature and time course of the 
outbreak. 

• The epi-curve can allow an estimate of the incubation time of the 
infection, which may help in the identification of the organism.



How to draw an epi-curve?
• Simply, it is a histogram that consists of number of cases over time 

period (hours , days, months).

• Drawing an epidemic curve. To draw an epidemic curve, you first must 
know the time of onset of illness for each case. 
• For some diseases, date of onset is sufficient. For other diseases, particularly 

those with a relatively short incubation period, hour of onset may be more 
suitable.  

• Using EXCEL: https://outbreaktools.ca/tools/documents/epidemic-
curve-exercise/

https://outbreaktools.ca/tools/documents/epidemic-curve-exercise/


• SO we have a table of cases for each time point. 



Stratification – separating cases into categories such as:
• Exposures (e.g., those who attended an event versus those that did not)

• Geography (e.g., place of residence, patient location on hospital ward)

• Personal characteristics (e.g., occupation – health care staff versus non-health 
care staff)

Key events that occur during an outbreak can be added to the epi 
curve Some examples include:

• Exposures (e.g., mass gathering event, implicated dinner)

• Public health measures (e.g., restaurant closure, product recall)

• Communications (e.g., media release warning public not to consume 
implicated food)

Amman vs Irbid



What do Epi-Curve tell us?

• Size 
• Whether it is increasing over time, stabilizing, or decreasing.

the size of the outbreak(number of cases)  
رالافرادكانواماكلعريضكانماكل اكث 

• Time component
• Start day.of the outbreak
• End day.of the outbreak
• Disease duration.
• Outbreak peak.
• Probable exposure period (not precise method). when the exposure for 

people happened  we care about it in incubation period or to know the 
pathogen just by knowing the approximate incubation period

• https://www.cdc.gov/training/quicklearns/exposure/

https://www.cdc.gov/training/quicklearns/exposure/


Probable exposure period



From the record:  

if the incubation period is 7-12 days from the epi curve :

-the peak is 12 days so it starts in 12 June 

-the lower limit is 7 days so it starts in 21JUNE

so we can say that the exposure for the outbreak was  from 12-21 June 

راعرفقدرتوهيك رالاياممت  الفيهاصارالل  exposure



•Pattern of spread 

• Point source – Persons are exposed to the same 
common source over a brief period of time, such as 
through a single meal or event attended by all cases; 
number of cases rise rapidly to a peak and falls off 
gradually; majority of cases occur within one incubation 
period.

• Continuous common source – Exposure is not confined 
to one point in time (prolonged over a period of days, 
weeks or longer); as such, cases are spread over a 
greater period of time depending on how long the 
exposure persists; lasts more than one incubation 
period. 



from the record:

point source :one curve, one peak 
رالتسممزي  

ربمطعمالغذائ  جعمابروحبعدينوحدةمرةبصث  ثانيةمرةبث 
when there is food poisoning from one restaurant.
In chain restaurants, there is a factory that deliverers items for them,so 
the infection may not be related to one restaurant but to all restaurant 
chain or to all the restaurants that deal with a certain factory (the 
contamination source is the factory).

continuous common source: continuous of exposure of the disease there 
is no peak 
like waterborn disease we dont know the source of infection and the 
people still coming to the ER after drinking water

مستقيمشكلهبكونتقريبا



• Propagated source – does not have a common 
source but instead caused by spread of 
pathogen from one susceptible person to 
another; transmission may occur directly 
(person-to-person) or via an intermediate 
host; tends to have a series of irregular peaks 
reflecting the number of generations of 
infection; multiple peaks separated by approx. 
one incubation period; e.g., person-to-person 
spread of shigellosis.

• Intermittent – similar to continuous but 
exposure is intermittent; multiple peaks –
length: no relation to the incubation period 
(reflects intermittent times of exposure) e.g., 
contaminated food product sold over period of 
time



from the record 

propagated source :specific for human , there  is increase in cases even 
if there is multiple peaks but they propagate

mainly when it spread from person to person like in corona the curve 
was like that before vaccine 

بيعديفشخصبيوتهممنوبيطلعوابيتحركواالناسالانفلونزازي همثلا 5 بيعديوغث  4 
روهكذا وابشخصبتبلشالشبكةزيفه  رعملنااذاالايزيدواوبضلواثني  روبصث   

اش 
رالتباعدمثليوقفها الماسكاتاوالاجتماع 

in propagated source the line keeps propagating unless we take action 
to stop person-person transmission, like: social distancing and facial 
masks.



intermittent source :

-variation in the peaks (seasonal or annual etc )( peak -herd immunity -peak -
herd immunity)

-it may reflect as intermittent  time of exposure : means that the incubation 
period is so long that it takes time to manifest  

In intermittent source there is variation in the peaks(peak-decline-peak-
decline and so on).e.g.,the seasonal variation of the flu, when we make the 
curve based on the cases by year, the flu curve will have variation in the 
peaks(but if we plot the cases by day during winter on a curve it will be 
propagated).

What gives us an intermittent source curve shape if we take the cases by 
days?a disease with a long incubation period( the gaps between the peaks 
represent the incubation period).e.g., in food borne infections, the incubation 
period is 27 days, so we will have a cluster of cases and then after 27 days we 
will have another cluster of cases and so on if they continued eating the same 
contaminated item.

When do we notice the herd immunity in the curve?when we analyze the 
curve by year mainly.



a question from a student

The difference between the incubation period and the probable 
exposure period? The probable exposure period is the period in which 
we got exposed to the pathogen while the incubation period is the 
period after we get exposed and haven’t developed any symptoms yet.






































