
 

 

Measles 

Type of disease 

Measles is caused by the rubeola virus.  

Cause 

The rubeola virus is within the family of the paramyxoviruses. The virus 

infects the host, with the host’s response being caused by the virus’ effect on 

the body. A model of the way viruses infect the body and reproduce in cells is 

modelled in figure 1.  

Mode of transmission  

Measles is a highly infectious disease; “the average person with measles will 

infect an average of 12 to 18 other people; in contrast, Ebola is typically 

transmitted to 1.5 to 2.5 people,” (Shultz, 2015). The virus is usually spread 

through airborne droplets of saliva; the microparticles are expelled through an 

infected person’s breath, as the virus is present in the mucus of an individual’s 

nose and throat. Also, direct contact with nasal or throat secretions (mucus) of the 

infected individual leads to transmission. The virus survives for up to 2 hours in 

the air, and is so contagious that even one person generally infects 90% of 

unimmune people they encounter. Infected individuals can spread the disease 

from four days before the rash appears, until 4 days after it clears.  

Host response and symptoms 

The incubation period for measles is between 7 and 18 days after exposure to the 

virus, with the average length before symptoms begin being 10 days, and 14 

days until the appearance of a rash.  

Measles generally lasts 14 days. While most measles cases are not life-

threatening if proper care is provided, some cases can advance and require 

hospitalisation or special treatment.  

The virus infects a host through entrance into the lung tissue, before 

migrating to the blood where the virus infects white blood cells and releases 

virus particles into the bloodstream. From here, the virus infects mucus, 

lymph nodes, lungs, skin, and other areas. 

Host Response: 

The rubeola virus infects B and T cells (cells related to immune response), where a protein 

on the cells acts as the entry point for the virus (Shultz, 2015). From here, host responses to 

infection include:  

- White blood cells release nitric oxides and antihistamines in response to virus 

particles within capillaries, damaging cells and consequently resulting in a blotchy 

red rash, and Koplik’s spots.  

Figure 1: ‘How a virus 

infects you’ 

(Source: Freudenrich, 

2000) 

Viruses are not alive, and 

instead rely on their host 

to survive and reproduce.  



 

 

- Body temperature is raised by pyrogens (fever-inducing chemicals) that make the 

body a less favourable environment for the virus. 

- An immune response to viral infection in the back of the throat causes irritation, 

leading to a cough. 

Symptoms: 

Symptoms of the rubeola virus result from both the 

direct effects of the virus, and the body’s attempt to 

kill the virus particles. Symptoms include:  

- High fever (over 40 degrees C) 

- Cough 

- Runny nose (coryza) 

- Conjunctivitis 

- Lethargy 

- Red, blotchy rash that appears on the face 

before spreading to the body, as seen in Figure 

2. The rash may or may not be itchy.  

- Koplik’s spots: Tiny spots inside the mouth and at the back of the throat 

Complications 

Even with the best treatment, around ¼ of measles patients need to be hospitalised, and 

approximately 1-2 per 1000 will die. This is mostly a result of complications that occur with 

more serious Rubeola infections. Complications and more serious effects: 

- Middle ear infection 

- Diarrhoea and vomiting, leading to dehydration and further lethargy 

- Pneumonia in around 1 in every 20 patients, which accounts for 60% of measles 

deaths  

- Encephalitis of the brain. This occurs when the virus crosses the blood-brain barrier, 

causing brain swelling which can lead to seizures and intellectual disability. “For 

every ten children who develop measles encephalitis one will die and up to four will 

develop permanent brain damage,” (Department of Health, 2010). Encephalitis 

generally occurs in around 1 out of every 1000 children.  

Diagnosis 

Measles is always considered when a child or adult without immunisation records for the 

Rubeola vaccines shows the appropriate symptoms. Whilst individuals who have previously 

had measles almost always become immune, the Rubeola virus is still considered a 

possibility until past infection is proven or tests present as negative to the disease. 

Generally, diagnosis comes from an initial physical examination of symptoms. After this, 

tests will be performed that will allow for a prompt public service response and definitive 

diagnosis. Usually, blood, urine, and mucus (from nose and throat) samples are taken to 

identify the Rubeola virus and discount for any other possible disease. Methods such as 

culturing, smearing, testing against enzymes and identifying DNA changes are used.  

Figure 2: ‘Boy with measles rash’ 

(Source: CDC, 1963) 

The most recognisable symptoms of measles 

is a blotchy, red rash that spreads from the 

head to the rest of the body.  



 

 

 

Treatment 

As viruses are not living cells and therefore cannot be killed using antibiotics, a cure for 

measles is not available. Due to this, the disease can only be managed and the individual 

kept comfortable while the immune system attempts to destroy the virus; cases generally 

last for around 14 days. Management methods include: 

- Rest 

- Supplementation of fluids 

- Pain medications such as paracetamol to reduce fever and discomfort 

Treatment methods may differ with individual cases, as some patients may suffer 

complications that require hospitalisation, antibiotics to treat related bacterial infections 

that resulted from a depleted immune system, IV fluids, or monitoring/treatment of 

associated respiratory conditions.  

The focus of a response to measles is in preventing the transmission to others, keeping the 

patient comfortable, and minimising possible complications.  

Prevention and limitation of spread 

The most effective prevention for measles is vaccination. Currently in Australia, there are 

two vaccines offered, the MMR (measles, mumps, rubella), and the MMRV (measles, 

mumps, rubella & varicella) vaccines. The vaccines are given to infants at 12 months, and a 

second dose at 18 months old, and to children again at age 4-6. The vaccine is generally not 

given to children that are under 12 months old, as they are usually protected by immunity 

passed through their mother, however they may be vaccinated if travelling overseas.  Also, 

in NSW, ‘parents who do not fully immunise their children up to 19 years of age are no 

longer eligible for child care benefits and family assistance payments,’ meaning that spread 

of disease is more regulated and mostly prevented among children (NSW Health, 2016). It is 

also recommended all adults, especially born after 1966, receive the MMR vaccine. People 

born before this date are likely to have contracted measles in the past and already be 

immune. It is safe to have the vaccination more than the required two doses, so those that 

are unsure should also be vaccinated.  

The measles vaccine itself provides immunity through a live attenuated form of the virus. 

This means that the virus’ virility has been produced, but it is still ‘live’ in order to provoke 

an effective immune response. It is very safe, with one dose providing around 93% effective 

prevention, and two doses being 97% effective (CDC.gov, 2017). While there is some 

controversy about the side-effects of the vaccine, since it was introduced there has been a 

99% decrease in measles cases in the Western world. As seen in Figure 3, the introduction of 

the measles vaccine has led to a 75% decrease in rubeola-related deaths between 2000 and 

2013. Thus, vaccination against the disease is shown to be major in the prevention of deaths 

in all areas of the world.  



 

 

While personal prevention is mostly engrained in the use of vaccines, the isolation of 

infected individuals is the most effective way to limit the spread of the disease between 

individuals. This, and correct personal hygiene measures for infected individuals, such as 

masks, effective use of soap, and covering when coughing, means that the spread of the 

disease can be prevented or limited.  

If an individual suspects they have come into contact with the virus, vaccination can prevent 

the onset if given within 3 days of exposure, and treatment with immunoglobin (made from 

blood that contains measles antibodies) can be effective within 7 days of exposure.  

Control 

Measles is considered to be one of the most contagious diseases. As it is a viral infection, it 

is crucial that correct control measures are taken to prevent further spread. In Australia, 

cases of measles must be reported to local public health units, as they then inform the 

public of risks of infection, and control measures. These may include a renewed 

recommendation of vaccines, or advising schools of outbreaks, and how they can help 

students avoid another outbreak.  

Figure 3: ‘Number of Lives Saved by Measles Globally’ 

(Source: Centre for Disease Control, 2016) 

Since the introduction of the vaccine in the 1960s, there has been an enormous decrease in 

measles-related deaths. This graph demonstrates the decrease in deaths from 1985 onwards, 

with a 75% decrease observed from 2000-2013 alone.  

 



 

 

The most effective control of measles is through the isolation of infected individuals to 

ensure they do not have contact with those who do not have an immune response to the 

virus. As most individuals that are exposed to the infected patient will get the disease, the 

most effective time to control an outbreak is before the patient spreads the disease. This 

can be difficult due to the varying lengths of incubation periods, however still seems to be 

the most effective 

response.  

Since measles is 

caused by a virus, 

there is no particular 

section of the life 

cycle in which to 

control measles. 

Because the disease 

is spread through 

microparticles in the 

air, difficulties arise 

in complete control 

of the virus after an 

infected person is 

identified. Measles is 

still common and a 

leading cause of 

childhood death in 

developing countries, 

particularly those in 

Asia and some African 

regions, and thus 

travelling to and from 

these areas poses 

threats for 

unvaccinated individuals both overseas and in Australia. This is shown in Figure 4, which 

represents the spread of the disease in 2016, with measles still an issue in some developing 

countries and regions.  As most Australians are now vaccinated, the majority of cases come 

from overseas, when infected people enter the country. In this situation, isolation of the 

patient and notifications to the public are the most effective ways of control, as individuals 

can choose their response to the outbreak, be it a booster vaccine, or another method. As a 

result of the high vaccination rate against the Rubeola virus, control also relies on ‘herd 

immunity’ (resistance to contagious disease spread that occurs when the majority of the 

population is immune) as a high percentage of the community is immune via vaccine and 

hence cannot contract and spread the virus.  

 

Figure 4: ‘Number of Reported Measles Cases from Sep 2016 to Feb 2017’ 

(Source: World Health Organisation, 2017) 

Whilst measles is mostly eradicated in Australia due to vaccinations, it is still 

prevalent in other countries, especially developing countries. It is through 

overseas travel that most measles outbreaks occur in Australia, as affected people 

transmit the disease from other countries to unimmunised people.  
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