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Abstract (600 Words) 

 
The past decade has seen a dramatic increase in the significance attached to infectious diseases from the 

public health perspective. This trend is due in part to the emergence of new and highly pathogenic infections 

such as Ebola M, West Nile virus, and SARS. There are also well-publicized concerns surrounding the 

deliberate introduction of pathogens as bioterrorism weapons, and the continued persistence and resurgence 

of older infections, several of which now boast strains resistant to more than one drug. In addition, there have 

been a number of high-profile and economically expensive disease outbreaks in domestic livestock as well as 

wildlife populations. The process of isolating infected individuals results in a reduction in the mean infectious 

period. It is much more effective when the infectious period is exponentially distributed because it essentially 

truncates the tail of the distribution, so that the infectious period of a few individuals is dramatically reduced. 

This effect is not as pronounced in the gamma-distributed models because there is less variation in the 

infectious periods. In the same way, a longer delay in detecting infected individuals has fewer consequences 

for the exponentially distributed model because during this time many individuals will have naturally left the 

infectious class. Under the assumption of a gamma-distributed infectious period most individuals are 

infectious for a minimum period of time so early detection is more important. While the predicted difference 

between the exponential and gamma-distributed models depends on the duration of the infectious period and 

the fraction of contacts traced, it is generally true that models with an exponentially distributed infectious 

period will give rise to overly optimistic predictions concerning the effectiveness of isolating infected 

individuals. To focus on the effects of the infectious period distribution on different courses of intervention 

we have assumed that all those who are quarantined and exposed are detected before the end of the 

quarantine period and are not released back into the general population. We have also formulated a model 

that takes into account the distribution of the latent period during quarantine and find similar qualitative 

results. However, if the average latent period is increased relative to the fixed quarantine period and there is 

only a small amount of isolation of infected individuals, then the control measures are predicted to be more 

effective for the gamma-distributed model, because more exposed individuals in the exponentially distributed 

model will leave quarantine before they develop the infection. 

Importance of research (200 Words) 

The use of models in epidemiology dates back almost a century, and while traditional models have often been 

highly successful in explaining observed dynamics, our results show that within a strict management setting, 

epidemiological details can make a crucial difference. Although a body of theoretical work has demonstrated 

the importance of incorporating realistic distributions of latent and infectious periods into models of endemic 

disease, few studies have considered the effects associated with making predictions for an emerging disease. 

The large discrepancies between estimates of R0 from the exponentially distributed and gamma-distributed 

fits reiterate the importance of accurately determining the precise distributions of latent and infectious 

periods. Although the data required for such a task are often available from post hoc analyses of epidemics 
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they are certainly lacking for a novel emerging infection. Instead, the uncertainty surrounding assumptions 

about the distributions should be incorporated into quantitative predictions made from epidemiological 

models, especially since this may well be greater than any uncertainty that arises from noise in the data. Of 

course, more sophisticated fitting methods than those used in this paper exist, but if the underlying structure 

of the model is inappropriate, the method of parameterization is largely irrelevant. 
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Information of Institute and Laboratory (200 Words) 

The Warwick Systems Biology Centre (WSB) represents an £11m investment by the University of Warwick to 

create an autonomous centre to capitalise on strengths in multidisciplinary research. We combine 

experimental and mathematical approaches, focusing on linking models with the huge volume and diversity 

of contemporary cellular and molecular data; such as that coming from high-throughput, genome-wide and 

imaging technologies.Our aim is to improve understanding of complex biological systems so that a broad 

range of biological and medical priorities, such as disease mechanisms, pharmaceutical drug discovery, drug 

target validation, and challenges in horticulture and agriculture, can be addressed. The Division of Biomedical 

Sciences has a vision to build world-class Discovery Science and Translational Medicine programmes in 

partnership with the University Hospital Coventry & Warwickshire (UHCW), deliver interdisciplinary 

educational programmes and transmit new knowledge to the wider world through an exciting public 

engagement interface. The divison is home to 41 Principal Investigators including both clinical and non-

clinical academics, several jointly appointed with other departments to drive interdisciplinary work. Our 

Principal Investigators lead key University-wide research centres, externally supported research 

programmes and innovative education initiatives: MRC Doctoral Training Partnership - Interdisciplinary 

Biomedical Research, Hooke Science Programme (MSci Integrated Science), Wellcome-Warwick Translational 
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Partnership, Wellcome-Warwick Quantitative Biomedicine Programme (QBP), Centre for Early Life & 

Tommy's Centre for Miscarriage Research, Centre for Mechanochemical Cell Biology 
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