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hallenges  in  Modelling  Infectious  Disease  Dynamics:  Preface
This special issue of Epidemics arises from a research programme
n ‘Infectious Disease Dynamics’ held at the Isaac Newton Institute
or Mathematical Sciences in Cambridge, UK in August–September
013, with a follow-up in May–June 2014.1 This programme
arked the 20-year anniversary of a 1993 programme on ‘Epidemic
odels’ at the Newton Institute, which played a major role in con-

olidating progress and charting a path forward for the field. Many
eaders of Epidemics will be familiar with the three ‘blue books’
hat gathered the insights from this seminal gathering (Mollison,
995; Grenfell and Dobson, 1995; Isham and Medley, 1996). The
013 programme began with a week-long symposium, at which an

nternational roster of speakers described progress from the last
0 years and presented their vision of progress to come. This was
ollowed by three weeks of close interactions and intensive dis-
ussions among a smaller group, focused on identifying the major
hallenges currently faced by the field. This volume presents the
utcome of these and subsequent discussions.

Our aim is to provide a forward-looking summary of research
nd practice in infectious disease dynamics. Given the current
tate of the art, what are the most important challenges facing
ur field, and where are the most exciting breakthroughs likely
o occur in the coming decade? To approach this aim, we identi-
ed a set of topics and themes that span the breadth of infectious
isease dynamics. Teams of authors, which self-assembled from
rogramme participants and the broader research community,
ere asked to formulate roughly 10 challenges for each topic. The

hallenges could pertain to methodological problems, key data
eeds for modelling, or conceptual issues, but they must be dis-
rete and well-specified. Authors were specifically asked not to
rovide weighty reviews of their topic, but rather to cite a few select
eferences that illustrate their points and provide essential back-

round; these guidelines were enforced with limits on length and
he number of citations. Given these parameters, the lists of chal-
enges could not be exhaustive, but instead reflect the judgment

1 We gratefully acknowledge financial and infrastructural sponsoring from the
saac Newton Institute for Mathematical Sciences, fundamental to the success of
his program. We  are also grateful for the financial support the program received
rom the Research and Policy for Infectious Disease Dynamics (RAPIDD) program
f  the Science and Technology Directorate, U.S. Department of Homeland Security,
nd  the Fogarty International Center, NIH.
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and insights of the author teams. All manuscripts were reviewed
by at least two  leading experts in the relevant field, with an eye
to ensuring that the challenges were indeed important and clearly
described, and that previous developments were recognized appro-
priately.

The papers are organised around modelling challenges emerg-
ing in the context of five major themes: Classes of Infections,
Understanding Dynamics, Data Analysis and Integration, Mod-
elling Methodology, and The Interface with Policy. We  deliberately
allowed overlap in content across papers to reflect that groups
working on different problems often converge on the same issues,
and to capture a range of perspectives on those central issues.
For example, a major and welcome development in research in
infectious disease dynamics over the past two  decades has been
the growth of closer collaboration between theoretical, applied
and empirical researchers, and challenges at the interface of
models and data and policy are raised throughout this volume.
Another recurring theme is the essential habit of re-examining
our most basic assumptions: what is a ‘contact’? How much detail
on population structure is needed to address a given question?
What biological processes have been oversimplified, and when are
simpler representations appropriate? How can we  link dynam-
ics occurring at different scales? The final paper highlights the
universality and interconnectedness of challenges across subdis-
ciplines, showing how challenges from many of the other papers
can inform policy-relevant modelling of HIV, tuberculosis and
malaria.

From the first conception of this special issue, the guiding prin-
ciple has been to provide a collection of clearly posed problems
that need solving, in the hope that graduate students, post-doctoral
researchers, or others new to infectious disease dynamics will take
up these challenges and advance the field. It will be a marker of
success if many of the challenges described here are outdated in
a decade or two  – or at least are the subjects of review articles
summarizing on-going progress – and if many major contributions
came from researchers who  are not presently known to the field.
The authors in this issue, who include leading researchers in infec-
tious disease dynamics from around the world, have been generous

in sharing their best ideas about research priorities and potential
paths to new insights. This exemplifies the spirit of collegiality that
is so prevalent and so valuable in our field, and which arises in
part from the relationships formed at the 1993 Newton Institute
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eeting. It is our hope that this special issue, and the research
hat it encourages, will strengthen this spirit and extend it to the

any related disciplines that are increasingly woven into research
n infectious disease dynamics. In this way we can best combine
ur efforts and talents to tackle problems of social and ecologi-
al importance, whether through fundamental advances or applied
nalyses of particular infectious disease problems. We  look forward
o being a part of this progress.
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