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[image: A histogram shows recurring increases and decreases of illness over time.]
Source:  Centers for Disease Control and Prevention (1971).  MMWR 20:26

Directions: 
1. Read Chapter 3 of Katz et al. and Macha & McDonough, Chapter 1. 




2. Read the attached document   taken from AFMC Primer on Population Health - A virtual textbook on Public Health concepts for clinicians, sponsored by   in the Association of Faculties of Medicine in Canada, Chapter 7, and read about varying types of epidemics and epidemic curves.  You may download the full book in PDF format.  Also review: 
a. Website: Using the Epidemic Curve to Determine the Most Likely Period of Exposure https://www.cdc.gov/training/QuickLearns/exposure/ 
b. CDC: INFERNO: A System for Early Outbreak Detection and Signature Forecasting https://www.cdc.gov/mmwr/preview/mmwrhtml/su5401a14.htm 
c. Analytic Methods and Public Health Monitoring Tools for Multiple Data Streams https://www.cdc.gov/mmwr/preview/mmwrhtml/su5401a11.htm 
d. National Notifiable Diseases Surveillance System (NNDSS) https://wwwn.cdc.gov/nndss/data-collection.html 
3. Study the measles epidemic curve pictured above which occurred in South Dakota in 1970-71 (published in MMWR too long ago to be available on line).  Use the information in the Canada article (#1 above) and its examples to help you interpret and answer the questions below. (8 points each)

Questions: 
1. What term describes the case in the South Dakota outbreak that occurred on approximately October 16th?   Epidemic
2. Of the five types of outbreaks outlined in the Canada article (#1 above), which is this?   Disseminated Transmission
3. From the South Dakota outbreak epidemic curve, what is your estimate of the incubation period of measles (stated in number of days)? 5-7 days
4. Supposing the South Dakota outbreak occurred primarily in persons 5-15 years of age, give two possible explanations as to why the epidemic may have waned after the third week of December.  One explanation of why the epidemic may have waned after the third week in December could have been because children were out of school for Christmas break and therefore were not exposed to the virus as readily.  A second explanation for this could be that once they returned to school after the break, those that were contagious before the break were no longer contagious and because the school was empty for several weeks, the virus that was present on surfaces was no longer viable. 
5. What would be the correct communication pathway(s) for a provider to report a suspected case of the measles? If a provider had a suspected case of measles, the should immediately contact the department of public health in their area as well as the infection prevention nurse within their facility to figure out the best course of action to take. 

6. For 10 points extra credit:  What epidemiological feature of measles is responsible for the occurrence of most outbreaks and (fortunately) is quite different in the case of Ebola virus?   Most measles outbreaks happen in unimmunized populations of individuals within a community.  Due to the availability of immunizations against the measles virus it is usually not spread beyond the unimmunized community.  However, of bigger concern are those that are unable to be immunized such as small infants and those that are immunocompromised.  Ebola unfortunately does not have a vaccine and therefore, when exposed there is a higher likelihood of infection.  
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Development of Disease Patterns in a Population: The Epidemic Curve

[bookmark: Patterns]When, despite our prevention efforts, an outbreak occurs, the distribution of cases that result can take many forms, called epidemic curves (see Epidemic curve in the glossary). They represent the distribution of new cases in time and tracing the evolution of the outbreak in the population.  This corresponds to the natural history of the disease in an individual case. The natural history of an outbreak in a population is most obvious when dealing with an infectious disease, but you can also follow in situations such as a chemical spill leading to cases of respiratory illness or on a much longer range, in cases of chronic noncommunicable diseases. It can be based on the shape of the epidemic curve to speculate on the nature of the disease and its transmission. The curve can provide information on the propagation profile in time, the scale of the outbreak (number of cases) and the likely incubation period of the disease, and can reveal outliers (relative to time and sometimes instead).

To characterize different types of outbreaks, the Centers for Disease Control classifies epidemic curves depending on the type of alleged exposure.  In the presence of a common source outbreak, people are exposed, in groups, to the same harmful influence. Depending on the circumstances, the source can be present for a short time or over a prolonged period. When the exposure is very short, most people become sick at the same incubation period after exposure.  This is called an outbreak from point sources. Food poisoning by bacterium Staphylococcus aureus at a wedding meal (what embarrassment!) is one example. It produces a single curve that declines quickly, provided there is no transmission from person to person (Figure 7.1).
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Figure 7.1: Epidemic curve of a point source outbreak

The temporal distribution of cases reflects the differential incubation period for each person and the time they take to access and thus to be part of the data collection. It may be that some people have consumed more of the infected food and that they fell sick earlier than others, they were more likely the source of infection, or have accessed more quickly.

Persistent Source: Sometimes exposure to a common source continues, like exposure to water contaminated with a network, or the food in a restaurant with the refrigeration system fails and is not repaired. The case then occur over a prolonged period, but still a common or single source. The epidemic curve that results is longer and extended, indicating the prolonged duration of the contamination and the individual variations of the incubation periods (see Figure 7.2). The curve ends when the source of contamination is corrected or when all people may become immune. The relatively flat part of the curve suggests that the infection came from a common source and there is no person to person transmission; otherwise, the number of cases would increase gradually as time progresses and a person infects others.
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Figure 7.2: Epidemic curve of a persistent source

Intermittent exposure: Figure 7.3 shows an irregular profile case that reflects the date of onset and duration of repeated exposure. A priori, it is difficult to determine if the source is common (e.g., an industrial contaminant emitted at intervals) or if the sources are varied (as a series of foodborne outbreaks occurring in different summer camps children). The gap between the outbreaks might suggest a person to person transmission followed by an incubation period, but successive peaks do not increase in size and do not merge, as would be the case if the result of an outbreak infectious spread when a person infects more. Thus, the epidemic curve in Figure 7.3 appears to represent a non-communicable disease.
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Figure 7.3: Epidemic curve of intermittent outbreak

If limited transmission index: Figure 7.4 illustrates a transmission from person to person is a typical profile occurring when a single case, called the index case (for example, a traveler returning from abroad), infects others after an incubation period. This is a point source to secondary transmission. The outbreak decreases when infected people cease to transmit the infection to others who might, possibly due to effective control measures (isolation or quarantine).
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Figure 7.4. Secondary transmission by a single index case.

Disseminated transmission: It begins as an infection resulting from an index case (Figure 7.4), but secondary cases of the disease then act as sources infecting new people, which infect others in turn. As shown in Figure 7.5, this produces peaks higher and higher which are initially separated by an incubation period. Subsequently, the peaks tend to join and form waves with increasing numbers of cases in each generation (ie, d, secondary and tertiary case.); the epidemic continues until the number of people likely decreases or intervention measures are working. This is the profile of diseases such as measles, which are transmitted from person to person.
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Figure 7.5: Case with index epidemic curve disseminated transmission. 
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