
and identifying those sections of the 
population that may be at risk. “What are 
the age-groups that should be targeted in a 
measles vaccination campaign? That’s one 
of the potential applications arising out of 
our research,” he explains. Different diseases 
of course have different characteristics; 
cytomegalovirus is quite a complex case, 
in the sense that it is thought to influence 
the immune system, yet the underlying 
mechanisms are not fully understood. “We 
are trying to describe the dynamics of CMV 
infections. CMV is known to re-activate in 
the body when you’re exposed again to a 
certain virus. You can also be re-infected,” 
says Professor Hens.

The serological data on pertussis is more 
difficult to interpret, so the project’s work 
in this area is more exploratory in nature, 

with researchers looking to probe deeper 
into the virus. With most infections, when 
the amount of antibodies in a blood sample 
goes above a certain threshold, then that is 
taken as evidence that they have previously 
been infected. “This is what people call a 
correlate for protection. So if you have a high 
presence of antibodies in your blood, then it’s 
an indication of past infection,” says Professor 
Hens. This is not the case with pertussis 
however. “With pertussis, serology does not 
offer this correlate of protection. We do not 
really know what the threshold is - there are 
some indications, but it’s not clearly known,” 
continues Professor Hens. “We’re trying to 
see what information we can gain from the 
serological data on pertussis.”

Further data would be very valuable in 
these terms, and Professor Hens believes that 
a more comprehensive approach to collecting 
serological data would lead to wider health 
benefits. The Netherlands for example 
already has a programme of collecting blood 
samples. “They actually test samples from 
the population around every seven years. So 
they have 12,000 samples which they test 
for specific pathogens,” says Professor Hens. 
Analysis of this data can lead to valuable 
insights into the general health profile of the 
population, says Professor Hens. “You can 
learn about how susceptible the population is, 
and about the dynamics of certain infectious 
diseases,” he explains.

“I believe we should really be collecting and 
sharing this data on a very regular basis, in as 
many countries as possible.”

Data sharing
A data-sharing initiative has already been 
established with this goal in mind, with data 
available via  (http://www.socialcontactdata.
org/). There is a lot of interest among 
the research community in analysing this 
data and sharing more findings, which 
Professor Hens believes could lead to more 
detailed insights in future. “If we can share 
information more widely then we can ask 
more relevant questions. Instead of looking 
at just one specific setting or one specific 
disease, we can take a more general look at 
the situation. Alongside making tools and 
software available, we also want to push 
forward an open science attitude towards 
research,” he outlines.
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Professor Niel Hens

The use of mathematics to model 
infectious diseases dates back to the work of 
Daniel Bernouli in the late 18th century, who 
developed a model to assess the impact of 
eradicating smallpox. Mathematics is now 
a central tool in this area, with ever more 
sophisticated methods emerging to model 
the spread of infectious diseases, a topic at 
the heart of the TransMID project. “We use 
mathematics to describe how infectious 
diseases are spread. We try to inform these 
models, as much as possible, with data,” says 
Professor Niel Hens, the project’s Principal 
Investigator. This means serological and 
social contact data, both important sources 
of information in terms of understanding the 
spread of airborne infections. “There are two 
parts to the project. The first involves looking 
at social contact data, and assessing how 
predictive they are for the transmission of 
airborne infections,” continues Professor Hens.

social contact data
A large amount of data is available for 
Professor Hens and his colleagues to probe 
deeper into this area and gain more specific 
insights. The first large-scale social contact 
survey was conducted as part of the earlier 
Polymod project, which has since been 
supplemented by further data. “We ask 
people about who they met during a single 
day, and then they have to record different 
levels of non-sexual intimacy. For example, 
do you meet that person everyday? How 
long did you meet that person for? At what 
location did you meet that person?” outlines 
Professor Hens. By analysing this data and 
drawing comparisons with infectious disease 
data on the ground, Professor Hens and his 
colleagues hope to learn more about which 
types of contacts are responsible for the 
transmission of airborne infections. “We can 
look at different levels of intimacy, and try to 
disentangle which ones explain what we see 
in practice,” he explains.

Researchers have conducted a study on 
the varicella-zoster virus (VZV) for example, 
which causes chicken pox in young people. The 
study showed that physical contacts lasting 
at least 15 minutes were the most predictive 

in terms of explaining the transmission of 
the virus, while Professor Hens has also 
looked at other viruses. “We also looked 
at parvovirus B19, and there transmission 
was associated with close contact lasting at 
least an hour or more. So different levels of 
intimacy are needed to describe different 
infections,” he says. The demographic profile 
of the population is another important factor 
behind the transmission of disease. “We know 
for instance that children and teenagers are 
much more socially connected than adults 
and the elderly. Children also have much 
more mucus secretion, and therefore they can 
transmit a virus to others more easily,” points 
out Professor Hens.

serological data
The second part of the project’s work involves 
analysing serological data, so data from 
blood samples, with the goal of developing 
software that can be applied more widely in 
disease management. With the serological 
data, Professor Hens aims to dig deeper into 

the underlying factors behind the spread of 
disease. “Which infectious disease parameters 
can we estimate from this data? What can we 
learn about susceptibility in a population?” 
he outlines. This research holds important 
implications for the management of disease, 
with researchers in the project looking at 
pertussis (also known as whooping cough), 
cytomegalovirus and measles. “Let’s take 
the example of measles. The World Health 
Organisation (WHO) has set the goal of 
eradicating it by 2020,” says Professor Hens. 
“This is a very challenging target, because 
people are increasingly reluctant to be 
vaccinated against it, especially in developed 
countries.”

This serological data, analysed together 
with the contact data in relation to 
transmission, could potentially enable 
scientists to identify whether disease 
outbreaks are likely to occur. These types 
of forecasts are not always completely 
accurate, yet Professor Hens believes they 
can be a valuable tool in managing disease 

Mathematics is an important tool in describing the spread of infectious diseases, now 
researchers in the TransMID project are developing sophisticated new methods to model 
transmission even more accurately. We spoke to Professor niel Hens about the project’s 
work and its implications for public health.

The maths behind disease transmission

We use mathematics to describe how infectious 
diseases are spread. We try to inform these models,  
as much as possible, with data.
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