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The Epidemiological Triangle


What are the parts of the Epidemiological Triangle and how does it help us understand any infectious disease?

The Epidemiological Triangle is a model that scientists have developed for studying health problems. It can help us understand infectious diseases and how they spread. [image: image1.png]The Epidemiologic Triangle
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The Triangle has three corners (called vertices): 

· Agent, or microbe (bacteria, virus, fungi and protozoa) that causes the disease  (the “what” of the Triangle) 

· Host, or organism harboring the disease (the “who” of the Triangle)


· Environment, or those external factors that cause or allow disease transmission (the “where” of the Triangle)

The mission of an epidemiologist is to break at least one of the sides of the Triangle, disrupting the connection between the environment, the host, and the agent, and stopping the continuation of disease. 

Vertex 1. The Agent—“What” The agent is the cause of the disease. When studying the epidemiology of most infectious diseases, the agent is a microbe—an organism too small to be seen with the naked eye. Disease-causing microbes are bacteria, virus, fungi, and protozoa (a type of parasite). They are what most people call “germs.”

Vertex 2. The Host—“Who” Hosts are organisms, usually humans or animals, which are exposed to and harbor a disease. The host can be the organism that gets sick, as well as any animal carrier (including insects and worms) that may or may not get sick. Although the host may or may not know it has the disease or have any outward signs of illness, the disease does take lodging from the host. The “host” heading also includes symptoms of the disease. 

Vertex 3. The Environment—“Where” The environment is the favorable surroundings and conditions external to the host that cause or allow the disease to be transmitted. Some diseases live best in dirty water. Others survive in human blood. Still others, like E. coli, thrive in warm temperatures but are killed by high heat. Other environment factors include the season of the year (in the U.S., the peak of the flu season is between November and March, for example).

MICROBE 1: VIRUSES

1.  Provide 3 reasons why viruses are considered to non-living particles. E 136

1. virus particles do not grow once they have formed

2. virus particles do not take in any energy

3. viruses are able to reproduce by “taking over” a cell and using that cell to make new viruses (do not make copies of their genetic material like a normal cell)

2.  Diagram & describe the 5-step process of making new viruses. E 149
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	1)  Attachment:  the bacteriophage virus attaches to a _bacterium_______.
	2) Injection:

the virus injects its __DNA________ into the __host cell_____  ________.
	3) Production: the viral DNA uses the host cell's machinery to break down the host cell's DNA and produce the __parts_ of new viruses.
	4) Assembly:

new viruses assemble from the parts that have been created.  
	5) Release: the host cell breaks apart and new viruses that are able to infect other host cells are __released___________.


VIRAL DISEASE:  COMMON COLD (RHINOVIRUS)

Directions: Complete the following Epidemiological Triangle for the Common Cold 
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Vertex 1. The Agent—“What” The agent is the cause of the disease.

A virus (Although more than 100 viruses can cause a common cold, the rhinovirus is the most common culprit, and it's highly contagious)

A cold virus enters your body through your mouth, eyes or nose (i.e. someone with a cold sneezes, coughs, and air droplets travel throughout air).

Vertex 2. The Host—“Who” Hosts are organisms, usually humans or animals, 

which have been exposed to and harbor a disease. This includes symptoms of the disease.

Symptoms of the common cold are:

· Runny or stuffy nose 

· Itchy or sore throat 

· Cough 

· Congestion 

· Slight body aches or a mild headache 

· Sneezing 

· Watery eyes 

· Low-grade fever 

· Mild fatigue 

Vertex 3. The Environment—“Where” The environment is the favorable surroundings and conditions outside the host that cause or allow the disease to be transmitted.

Cold viruses are almost always present in the environment. But the following factors can increase your chances of getting a cold: 

· Age. Infants and preschool children are especially susceptible to common colds because they haven't yet developed resistance to most of the viruses that cause them. But an immature immune system isn't the only thing that makes kids vulnerable. They also tend to spend lots of time with other children and frequently aren't careful about washing their hands and covering their mouths and noses when they cough and sneeze. 

· Immunity. As you age, you develop immunity to many of the viruses that cause common colds. You'll have colds less frequently than you did as a child. However, you can still come down with a cold when you are exposed to cold viruses or have a weakened immune system. All of these factors increase your risk of a cold. 

· Time of year. Both children and adults are more susceptible to colds in fall and winter. That's because children are in school and most people spend a lot of time indoors. In warmer climates where cold weather doesn't keep people inside, colds are more frequent in the rainy season. 

4. Is there a treatment/prevention for the Common Cold? Describe it and its level of success in preventing the disease. Which side of the Epidemiological Triangle does it break?:

Prevention:  No vaccine but you can help to slow the spread of cold-viruses by washing your hands, scrubbing your stuff, use tissues and steer clear of colds.

Treatment:  There's no cure for the common cold. Antibiotics are of no use against cold viruses. Over-the-counter (OTC) cold preparations won't cure a common cold or make it go away any sooner, and most have side effects.

Which side of the Epidemiological Triangle does this break:  environment to make sure agent does not infect host

MICROBE 2:  BACTERIA

1.  Diagram & label bacterial cell. Refer to Bacterial Cell Diagram uploaded to science website at bottom of homepage.



2.  Describe 3 different environments bacteria can live. E 140

-can live in the dense mud of swamps and marshes, and in the guts of animals such as cows and termites

-live in very salty lakes and ponds

-can live in extreme heat or cold 
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 Describe & illustrate the steps involved in binary fission (reproduction)  Use the link below: http://www.professorcrista.com/files/animations/posted_animations/binary_fission.html
4.  Refer to graph 2 on E 137. Illustrate & describe the reproductive rate of bacteria represented by the line graph.

    
In the right conditions - a favorable temperature and sufficient nutrients, for instance - bacteria can reproduce as often as every fifteen to twenty minutes.  This is not a simple serial process of one replacing another, but an exponential one, where there is a population explosion of bacteria. Bacteria's offspring increases exponentially, which is expressed as 2x.  At this rate, in 24 hours (1 day), there would be 16,777,216 bacteria. (2 ^24 = 1677216).  

BACTERIAL DISEASE:  BACTERIAL PNEUMONIA

Directions: Complete the following Epidemiological Triangle for the Bacterial Pneumonia

Vertex 1. The Agent—“What” The agent is the cause of the disease.
Bacteria, such as Streptococcus pneumoniae. Bacterial community-acquired pneumonia can occur on its own or after you have a cold or respiratory flu. This type of pneumonia often affects one area (lobe) of the lung, a condition called lobar pneumonia.

Vertex 2. The Host—“Who” Hosts are organisms, usually humans or animals, 

which have been exposed to and harbor a disease. This includes symptoms of the disease.

Signs and symptoms of pneumonia include: 

· Fever, sweating and shaking chills 

· Lower than normal body temperature in people older than age 65, and in people with poor overall health or weakened immune systems 

· Cough, which may produce thick, sticky fluid 

· Chest pain when you breathe deeply or cough 

· Shortness of breath 

· Fatigue and muscle aches 

· Nausea, vomiting or diarrhea 

· Headache 

Vertex 3. The Environment—“Where” The environment is the favorable surroundings 

and conditions outside the host that cause or allow the disease to be transmitted.

Pneumonia can affect anyone. But the two age groups at highest risk are: 

· Infants and children younger than age 2 years, because their immune systems are still developing 

· People older than age 65 

Other risk factors include: 

· Certain chronic diseases, such as asthma, chronic obstructive pulmonary disease and heart disease 

· Weakened or suppressed immune system, due to factors such as HIV/AIDS, organ transplant, chemotherapy for cancer or long-term steroid use 

· Smoking, which damages your body's natural defenses against the bacteria and viruses that cause pneumonia 

· Being placed on a ventilator while hospitalized 

· The most common way you catch pneumonia is to breathe infected air droplets from someone who has pneumonia. Another cause is an improperly cleaned air conditioner. Yet another source of infection in your lungs is spread by an infection from somewhere else in your body, such as your kidney. Your risk of catching pneumonia is determined by the specific bacteria, virus, or fungus, the number of organisms you inhale, and your body's ability to fight infections. 

· You do not catch pneumonia by not dressing properly for cold weather or by being caught in the rain.

 4. Is there a treatment/prevention for the Bacterial Pneumonia? Describe it and its level of success in preventing the disease. Which side of the Epidemiological Triangle does it break?:

Prevention:  Doctors recommend a one-time vaccine against Streptococcus pneumoniae bacteria (pneumococcus) for everyone older than age 65, as well as for people of any age residing in nursing homes and long-term care facilities, and for smokers. The vaccine is especially recommended for anyone at high risk of pneumococcal pneumonia. Some doctors recommend a booster shot five years after the first dose; stay rested and fit; practice good hygiene

Treatment:  Antibiotics, to treat bacterial pneumonia. It may take time to identify the type of bacteria causing your pneumonia and to choose the best antibiotic to treat it. Symptoms often improve within three days, although improvement usually takes twice as long in smokers. If your symptoms don't improve, your doctor may recommend a different antibiotic.

Which side of Epidemiological Triangle does this break: antibiotics stop agent from effecting host 

MICROBE 3:  PARASITES

http://www.encyclopedia.com/topic/Parasites.aspx
Use the link above to answer questions 1 & 2 below:

1. Where do parasites live?

A parasite lives inside a host's body or on the surface of a host's body.  A parasite is an organism that depends on another organism, known as a host, for food and shelter. 

2. How do parasites gain nutrients? How does this impact the health of their host?

A parasite gains nutrients through the host.  As an example, tapeworms live in the digestive system of a large variety of animals. The tapeworms have no digestive system of their own, but absorb nutrients through their skin from partially digested food as it passes through the host.

A parasite usually gains all the benefits of this relationship. In contrast, the host may suffer from various diseases, infections, and discomforts as a result of the parasitic attack. In some cases, however, the host may show no signs at all of infection by the parasite.  Typically, a parasitic infection does not directly kill a host. The stress placed on the organism's resources can affect its growth, ability to reproduce, and survival. This stress can sometimes lead to the host's premature death. 


PARASITIC DISEASE:  MALARIA

Directions: Complete the following Epidemiological Triangle for the Malaria

Vertex 1. The Agent—“What” The agent is the cause of the disease.

Malaria is a disease caused by a parasite, transmitted by the bite of infected mosquitoes.

Vertex 2. The Host—“Who” Hosts are organisms, usually humans or animals, 

which have been exposed to and harbor a disease. This includes symptoms of the disease.

A malaria infection is generally characterized by recurrent attacks with the following signs and symptoms: 

· Moderate to severe shaking chills 

· High fever 

· Profuse sweating as body temperature falls 

Other signs and symptoms may include: 

· Headache 

· Vomiting 

· Diarrhea 

Vertex 3. The Environment—“Where” The environment is the favorable surroundings and conditions outside the host that cause or allow the disease to be transmitted.

The biggest risk factor for developing malaria is to live in or to visit tropical areas where the disease is common. Many different subtypes of malaria parasites exist. The variety that causes the most lethal complications is most commonly found in: 

· African countries south of the Sahara desert 

· The Indian subcontinent 

· Solomon Islands, Papua New Guinea and Haiti 

4.  Is there a treatment/prevention for the Malaria? Describe it and its level of success in preventing the disease. Which side of the Epidemiological Triangle does it break?:

Prevention:  Reduce exposure to mosquitoes; taking anti-malarial drugs before a trip to a country common with Malaria

Treatment: Use of anti-malarial drugs

Which side of Epidemiological Triangle does this break:  to prevent host (mosquito) from spreading agent

MICROBE 4:  FUNGUS

http://archives.microbeworld.org/microbes/fungi/
Use the link above to answer questions 1 & 2 below:

1. Provide a general description of fungus. (Scroll down to Classification)

Fungi are eukaryotic organisms—their DNA is enclosed in a nucleus. Many of them may look plant-like, but fungi do not make their own food from sunlight like plants do.  (non-photosynthetic)

2. Describe the reproductive strategy for fungus. (Scroll down to Fungal Growth & Reproduction)

Fungi usually reproduce either sexually or asexually, but asexual reproduction is the most common type of reproduction in most fungi. In sexual reproduction the male and female cells fuse, to produce spores inside a fruiting body. In asexual reproduction they reproduce by simply making little copies of themselves. 

Fungi usually reproduce without sex to create spores. Single-celled yeasts reproduce asexually by budding. A single yeast cell can produce up to 24 offspring. 


Although less common, fungi can produce spores sexually. Two mating cells from hyphae of different strains of fungi can mate by fusing together and forming a spore stalk.

FUNGAL DISEASE:  BLASTOMYCOSIS

Directions: Complete the following Epidemiological Triangle for the Blastomycosis

Vertex 1. The Agent- “What” The agent is the cause of the disease.

is a disease caused by the fungus Blastomyces dermatitidis. The fungus lives in moist soil and in association with decomposing organic matter such as wood and leaves. Lung infection can occur after a person inhales airborne, microscopic fungal spores from the environment; however, many people who inhale the spores do not get sick. The symptoms of blastomycosis are similar to flu symptoms, and the infection can sometimes become serious if it is not treated, especially if the infection spreads from the lungs to other organs.

Vertex 2. The Host- “Who” Hosts are organisms, usually humans or animals, 

which have been exposed to and harbor a disease. This includes symptoms of the disease.

The symptoms of blastomycosis are similar to flu symptoms, and include fever, chills, cough, muscle aches, joint pain, and chest pain.

Vertex 3. The Environment- “Where” The environment is the favorable surroundings and conditions outside the host that cause or allow the disease to be transmitted.

Anyone can get blastomycosis, even people who are otherwise healthy. However, people who have underlying medical conditions such as diabetes may be at increased risk for the infection. Blastomyces dermatitidis, the fungus that causes blastomycosis, can be found throughout the world, but is most common in parts of North, Central, and South America. In the United States, the fungus is endemic (native and common) in the Southeast and the Midwest.

People who live in endemic areas and engage in activities that expose them to wooded areas may be at a higher risk for getting blastomycosis. This may include farmers, forestry workers, hunters, and campers.

4. Is there a treatment/prevention for the Blastomycosis? Describe it and its level of success in preventing the disease. Which side of the Epidemiological Triangle does it break?:

Prevention:  There is no vaccine to prevent blastomycosis. In endemic regions, such as the Mississippi and Ohio River valleys, it may not be possible to completely avoid being exposed to the fungus. However, people who have weakened immune systems may consider avoiding wooded areas where the fungus is prevalent

Treatment:  Blastomycosis requires treatment with antifungal medicine.

Which side of Epidemiological Triangle does this break:  

eliminating agent inside host

