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Job Description 

 

Job Title: Research Fellow in mathematical modelling of sexually-transmitted 
infections 

Department/Division/Faculty: Department of Infectious Disease Epidemiology, School of Public 
Health, Faculty of Medicine 

Campus/Location: St Mary’s Campus (Paddington), moving to the White City campus in 
Autumn 2023 

Job Family/Level: Research Job Family, Research Fellow (Research salary scale) 

Responsible to: Prof Peter White 

Key Working Relationships 
(Internal): 

Peter White’s research group 

Key Working Relationships 
(External): 

Collaborators at Harvard University, University of North Carolina 
Chapel Hill, University of Washington (Seattle), University of California 
San Francisco, University of Nairobi, Statens Serum Institut 
(Denmark), Monash University (Melbourne), LSHTM, University of 
Bristol, Warwick University 

Contract type:  Full time, Fixed term until 31 March 2025 

 

Research Programme 
 
For the last 15 years, Prof Peter White has been leading a research programme focused on 
understanding the natural history, epidemiology, and transmission patterns of sexually-transmitted 
infections and the effectiveness and cost-effectiveness of control measures, including combating drug 
resistance. The research combines infectious disease modelling with studies of patient and population 
behaviour, health services research, and health economics, including evaluation of services as well as 
examining scenarios for planning, and has been published in Lancet Infectious Diseases, Lancet Public 
Health, PLOS Medicine, Clinical Infectious Diseases (recently on gonorrhoea and M. genitalium), 
International Journal of Epidemiology, Epidemiology, Eurosurveillance, Journal of Infectious Diseases, 
PLOS Computational Biology, etc. (Some recent highlights are described at the bottom of this section.) 
The group has skills in epidemiology, modelling, statistics, health economics, and software engineering, 
and we work closely with clinicians providing frontline health care. The group is part of the MRC Centre 
for Global Infectious Disease Analysis at Imperial College, and the NIHR Health Protection Research Unit 
(HPRU) in Modelling and Health Economics, which is a partnership of Imperial College, UKHSA, and 
LSHTM. 
 
Our work is of global significance, and we have multiple international collaborators, including in Australia, 
Denmark, Kenya, Uganda, and the USA. Peter White is a member of the World Health Organization 
(WHO) Technical Advisory Group on STI Research Priority Setting and has recently presented work at 
WHO Global Technical Meetings on Gonococcal Infection Modelling and a WHO meeting on Gonococcal 
Vaccine Preferred Product Characteristics. He is a former Expert Consultant to US CDC on STI 
modelling, and recently provided expert advice to CDC and NACCHO (National Association of County 
and City Health Officials) for their research agenda consultation. With colleagues at Harvard he published 
a paper setting out the research agenda for improving control of gonorrhoea (Grad et al. Journal of 
Infectious Diseases 2016). 
 
Background and current work 

https://www.imperial.ac.uk/human-resources/pay-and-pensions/salaries/research/
https://pubmed.ncbi.nlm.nih.gov/35427491/
https://pubmed.ncbi.nlm.nih.gov/29776798/
https://pubmed.ncbi.nlm.nih.gov/29776798/
https://pubmed.ncbi.nlm.nih.gov/29088226/
https://pubmed.ncbi.nlm.nih.gov/31905399/
https://pubmed.ncbi.nlm.nih.gov/32701123/
https://pubmed.ncbi.nlm.nih.gov/33349846/
https://pubmed.ncbi.nlm.nih.gov/31794495/
https://pubmed.ncbi.nlm.nih.gov/33124551/
https://pubmed.ncbi.nlm.nih.gov/28838150/
https://pubmed.ncbi.nlm.nih.gov/30849080/
https://pubmed.ncbi.nlm.nih.gov/26518045/
https://pubmed.ncbi.nlm.nih.gov/26518045/


    
 

2 
 

The global burden of sexually-transmitted infections (STIs) is large, with more than 1 million infections 
acquired daily, with consequences including harm to reproductive health and promotion of HIV 
transmission. In many countries diagnoses are increasing, e.g., in the UK gonorrhoea diagnoses doubled 
in a decade, reaching a peak in 2019 when the UK recorded its highest-ever number, and, despite 
restrictions due to COVID-19, diagnoses have remained high subsequently. Drug resistance is a major 
threat to control of STIs globally. A common challenge with sexually-transmitted infections is that risk of 
acquisition and transmission of infection are often concentrated in particular risk groups – which can be 
different for each infection – so interventions such as vaccination or screening for asymptomatic infection 
need to be targeted to be cost-effective and to mitigate drug resistance. This creates practical challenges 
in implementation. 
 
Fortunately, this is an exciting time to be addressing the burden of STIs, with gonorrhoea vaccine trials 
underway, new vaccines in development for several STIs, new antibiotics becoming available, new 
diagnostics (including rapid tests that detect drug resistance), and new studies of sexual behaviour 
patterns and infection natural history, as well as improvements to surveillance systems. Better data create 
the opportunity to create new, more-detailed models to address the challenges of improving 
understanding of the natural history of infections and the evolution of drug resistance, and improving 
understanding of behavioural patterns underlying transmission, so that current interventions can be 
evaluated more effectively and their effectiveness improved, and so that new interventions (e.g. new 
diagnostics, new antibiotics, vaccines) and be optimised. 
 
We are collaborating with the World Health Organization and multiple universities and clinics 
internationally working on monkeypox, Neisseria gonorrhoeae, Mycoplasma genitalium, Chlamydia 
trachomatis, and improvements to design of surveillance and other studies which will inform on multiple 
infections. 
 
(1) Monkeypox has caused large-scale outbreaks for the first time in multiple non-endemic countries and 
there are many questions about its natural history, transmission patterns, potential changes in individuals’ 
behaviour to avoid becoming infected or to avoid infecting others, the effectiveness of vaccination and 
antiviral treatments, and the likely future trajectory of transmission – will it become widespread and 
endemic through sexual transmission and require ongoing control activity or can it be eliminated? This is 
a challenging and rapidly-developing situation. We are collaborating with WHO on international 
epidemiological analysis, and with UKHSA and Bristol University in designing a study to quantify disease 
severity and inform cost-effectiveness analysis of control options. 
 
(2) Neisseria gonorrhoeae (the cause of gonorrhoea) is one of the WHO’s “high priority” pathogens 
requiring new antibiotics, due to concern that increasing drug resistance may make the infection 
untreatable. New antibiotics are becoming available and work is required to determine the most effective 
way to use current and new drugs, and new diagnostics, to control gonorrhoea transmission. We have 
advocated more-sophisticated approaches to prescribing existing antibiotics, based on measuring the 
evolutionary fitness costs and benefits of resistance (Whittles et al. PLOS Medicine 2017). We have 
examined how diagnostic tests that detect resistance mutations could reduce emergence of resistance 
against a new antibiotic, Gepotidacin (Vegvari et al. Eurosurveillance 2020). We have obtained genetic 
sequence data to provide insights into natural history and transmission patterns, which is to be analysed 
in collaboration with Warwick University. 
 
Vaccination is a potentially powerful approach to gonorrhoea control: the finding that meningitis vaccines 
such as Bexsero are protective against gonorrhoea has prompted interest in using Bexsero against 
gonorrhoea and in developing new vaccines which are more protective. We examined how vaccination 
could combat drug resistance, in a paper that is cited by the World Health Organization in its gonorrhoea 
vaccine development roadmap (https://stiwatch.org/gonorrhea/) (Whittles et al. Clinical Infectious 
Diseases 2020). We published the first health-economic analysis of using Bexsero for gonorrhoea 

https://pubmed.ncbi.nlm.nih.gov/29088226/
https://pubmed.ncbi.nlm.nih.gov/33124551/
https://stiwatch.org/gonorrhea/
https://pubmed.ncbi.nlm.nih.gov/31905399/
https://pubmed.ncbi.nlm.nih.gov/31905399/
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vaccination in Lancet Infectious Diseases (Whittles et al. 2022). We are doing further work on modelling 
gonorrhoea vaccination, including identifying questions for empirical research to optimise use of 
vaccination. Most modelling of gonorrhoea vaccination has considered men who have sex with men, and 
modelling of heterosexual populations is also needed. 
 
(3) Mycoplasma genitalium has no vaccine available at present, and could become the first untreatable 
sexually-transmitted infection, ahead of gonorrhoea. It is much more prevalent than gonorrhoea, and is 
almost as prevalent as chlamydia. Like chlamydia, infection is often asymptomatic, and so there have been 
calls for a screening programme, as operates for chlamydia. Paradoxically, new diagnostic technology 
presents a threat to control: new commercial tests make it feasible to implement screening. However, the 
benefits of a screening programme are unknown (largely due to uncertainty in natural history, which we 
reported in Birger et al. Scientific Reports 2017), and there is the risk that widespread screening and 
treatment would exacerbate problems of drug resistance. This is because currently there is no ideal 
treatment regimen and the most-common treatment fails 12% of the time due to resistance arising in 
previously drug-sensitive infection whilst on treatment (and obviously where the infection was resistant 
before treatment then of course it also fails). A key consideration is the potential benefit of screening in 
averting pelvic inflammatory disease (PID); our analysis (Lewis et al. Clinical Infectious Diseases 2020) 
found that the burden of PID due to M. genitalium is much lower than for chlamydia, and unlikely to justify 
screening. These findings informed the British Association for Sexual Health and HIV (BASHH) guidelines 
which state that only patients with symptoms and people whose partners have been diagnosed with M. 
genitalium should be tested for M. genitalium, to mitigate drug resistance whilst new treatment regimens 
are developed. To improve our understanding of the natural history and epidemiology of M. genitalium 
(including the proportion of infections that are symptomatic and the rates of natural clearance, as well as 
the sensitivity and specificity of tests) we are leading an international collaboration analysing six cohort 
studies from Kenya, Uganda, and the USA. We are also collaborating in a study led by the University of 
Washington (Seattle) and also involving the Statens Serum Institut (Denmark) on “Cumulative burden of 
Chlamydia trachomatis and Mycoplasma genitalium in the US: implications for screening guidelines and 
antimicrobial resistance”. 
 
(4) Chlamydia trachomatis is a widespread infection, despite there having been a screening programme 
in England for nearly two decades. There is a need to improve understanding of its natural history and 
epidemiology. We have published multiple papers on the topic, in Lancet Public Health, Epidemiology (in 
2017 and 2020), and Journal of Infectious Diseases. Building on this work we are collaborating study with 
Bristol University and Unity Sexual Health to collect improved surveillance data, intended for analysis 
using our modelling method, which we expect to become the new national standard for data collection 
and analysis. 
 
 
Recent publications highlighting the group’s work include 
Gonorrhoea 

• Modelling work examining the role of vaccination against gonorrhoea in combating antimicrobial 
resistance, to inform development of preferred product profiles to inform the research agenda for 
vaccine developers and public health bodies (Whittles et al. Clinical Infectious Diseases 2020). 

• The first transmission-dynamic health-economic evaluation of gonorrhoea vaccination (Whittles et 
al. Lancet Infectious Diseases 2022). 

• Using genetic sequence data to improve understanding of transmission patterns and duration of 
infection (Didelot et al. mBio 2016). 

• Proposing more-sophisticated approaches to antibiotic prescribing for gonorrhoea, based on our 
estimation of the evolutionary fitness cost and benefit of gonorrhoea drug resistance using 
surveillance data to inform novel prescribing strategies (Whittles et al. PLOS Medicine 2017). 

• Advocating improvements to surveillance of gonorrhoea by routinely testing for pharyngeal 
infection (Whittles et al. Lancet Infectious Diseases 2018). 

https://pubmed.ncbi.nlm.nih.gov/35427491/
https://pubmed.ncbi.nlm.nih.gov/29170443/
https://pubmed.ncbi.nlm.nih.gov/32701123/
https://pubmed.ncbi.nlm.nih.gov/29776798/
https://pubmed.ncbi.nlm.nih.gov/28306613/
https://pubmed.ncbi.nlm.nih.gov/31794495/
https://pubmed.ncbi.nlm.nih.gov/28838150/
https://pubmed.ncbi.nlm.nih.gov/31905399/
https://pubmed.ncbi.nlm.nih.gov/35427491/
https://pubmed.ncbi.nlm.nih.gov/35427491/
https://pubmed.ncbi.nlm.nih.gov/27353752/
https://pubmed.ncbi.nlm.nih.gov/29088226/
https://pubmed.ncbi.nlm.nih.gov/29976520/
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• Advocating more-detailed analysis of vaccine effectiveness (e.g. breaking down into female/male) 
and using vaccine studies to improve understanding of natural history (White et al. Lancet 
Infectious Diseases 2022). 

Mycoplasma genitalium 

• The first evidence synthesis of M. genitalium natural history using transmission-dynamic 
modelling, which identified key gaps in knowledge to inform further research (Birger et al. 
Scientific Reports 2017) 

• The first evidence synthesis study to assess the risk of PID associated with M. genitalium (Lewis 
et al. Clinical Infectious Diseases 2020), which found that the risk of progression to pelvic 
inflammatory disease is substantially lower than for chlamydia. 

• Advocating that “The only patients in whom testing for M genitalium is clearly indicated are those 
with symptoms... and current partners of index patients infected with M genitalium (even if 
asymptomatic), to prevent potential reinfection” (Bradshaw et al. Lancet Infectious Diseases 
2018). 

• Informing the British Association for Sexual Health and HIV (BASHH) guidelines advising M. 
genitalium testing in women presenting with PID but not widespread screening for M. genitalium, 
as this is unlikely to be effective in reducing PID in young women. 

Chlamydia 

• Development of an evidence-synthesis method to estimate Chlamydia incidence and prevalence 
from surveillance data (Lewis & White Epidemiology 2017); as part of this work we improved 
estimates of rates of clearance of infection in men (Lewis et al. Journal of Infectious Diseases 
2017). 

• The first evidence for a reduction in chlamydia prevalence in England concurrent with large-scale 
population testing in England (Lewis & White Lancet Public Health 2018). 

• Using detailed behavioural data and prevalence data available from the UK’s Natsal population-
based survey we demonstrated the value that collecting more-detailed surveillance data would 
bring (Lewis & White Epidemiology 2020). 

 

Purpose of the Post 
 
The post is funded by the NIHR HPRU in Modelling and Health Economics and will contribute to the STI 
research programme. The work will involve working with a range of collaborators and there are likely to be 
opportunities for some international travel. There will be a particular focus on work with a practical 
application, e.g., to inform a policy decision or the design of study of vaccination implementation. 
 
The range of activity in the group, described in the section above, makes it possible to tailor the role to the 
skills and interests of the appointed person, so you (the postholder) will perform a combination of some of 
the following: 

• analysing data from research studies and surveillance to improve understanding of the natural 
history of monkeypox, N. gonorrhoeae, M. genitalium and/or C. trachomatis; 

• analysing surveillance data to understand trends over time and understand local-level inequalities 
to improve targeting of interventions; 

• developing model code to perform Bayesian evidence synthesis of multiple data sources to 
provide insights in to epidemiology of the infections that we are working on (e.g. there are now 
several years of surveillance data available for M. genitalium, making it possible to update our 
previous modelling work); 

• developing code to model the impact of interventions including vaccination and use of novel 
diagnostics; 

• genetic sequence analysis of N. gonorrhoeae to improve understanding of its natural history and 
transmission.  

 

https://pubmed.ncbi.nlm.nih.gov/35752179/
https://pubmed.ncbi.nlm.nih.gov/35752179/
https://pubmed.ncbi.nlm.nih.gov/29170443/
https://pubmed.ncbi.nlm.nih.gov/29170443/
https://pubmed.ncbi.nlm.nih.gov/32701123/
https://pubmed.ncbi.nlm.nih.gov/32701123/
https://pubmed.ncbi.nlm.nih.gov/29485089/
https://pubmed.ncbi.nlm.nih.gov/29485089/
https://pubmed.ncbi.nlm.nih.gov/28306613/
https://pubmed.ncbi.nlm.nih.gov/28838150/
https://pubmed.ncbi.nlm.nih.gov/28838150/
https://pubmed.ncbi.nlm.nih.gov/29776798/
https://pubmed.ncbi.nlm.nih.gov/31794495/
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The research fellow will carry out, plan and lead high-quality research, undertake project management 
and submit papers to respected peer-reviewed journals. 
 

Key Responsibilities 
 
To lead and undertake research of the highest quality in the broad area of understanding STI natural 
history, epidemiology and control as described above, which will include: 

• Publishing research papers in respected peer-reviewed journals 

• Attending and presenting work at international conferences as appropriate 

• Supervise postdoctoral researchers, postgraduate students and undergraduate research projects 
 
Management: 

• To appropriately manage the resources allocated to their funding. 
 
Teaching: 

• Teach undergraduate and postgraduate courses within the regulations of the awarding body of the 
funder. 

 
Research Duties: 

• To continue to develop a personal programme of research, developing research proposals and 
funding bid and being successfully awarded them. 

• To take initiatives in the planning and leading of research 

• To manage research projects 

• To direct the work of small research teams, supervising and taking responsibility for the research 
team 

• To write reports for submission to research sponsors 

• To present findings via publications in peer-reviewed journals and presentations at conferences 

• To provide guidance to staff and students 

• To attend relevant workshops and conferences as necessary 

• To develop contacts and research collaborations within the College and the wider community 

• To promote the reputation of the Group, the Department and the College 
 
Education: 

• Teach and examine courses to all levels: undergraduate, master’s and higher research degrees, 
through lectures, seminars, course work, tutorials and personal supervision 

• Assist in the administrative duties involved in teaching including examining and the development 
of learning and teaching in general 

• Develop course proposals and contribute to curriculum development 

• Develop approaches to teaching and learning which are innovative and reflect developing practice 
elsewhere 

• Supervise and provide pastoral care for all students 
 
Other Duties: 

• To undertake appropriate administration tasks 

• Contribute to departmental management as required 

• Monitor and ensure effective management of assets and budgets allocated as part of the role 

• To attend relevant meetings 

• To undertake any necessary training and/or development 
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Person Specification 

The criteria marked “*” are specific to this post and applicants should use each of these criteria as 
subheadings to structure their application, providing evidence of how they meet each of those criteria. The 
other criteria can be covered in a less structured format. 

Requirements 
Candidates/post holders will be expected to demonstrate the following:  

Essential (E)/ 
Desirable (D) 

Education  

*PhD with relevant data-analysis and coding skills – please describe the relevance to 
this post 

E 

Knowledge & Experience  

*Extensive knowledge of infectious disease epidemiology / modelling relevant to this 
post 

E 

*Strong skills in coding in R, Python, or C/C++ E 

*Strong skills in statistical analysis (ideally in R) D 

*Knowledge of Bayesian methods D 

*Knowledge of STI epidemiology D 

*Experience of cost-effectiveness analysis D 

A record of high-quality publications in respected peer-reviewed journals – please 
provide a full publication list 

E 

Experience of dealing with a range of collaborators, and ability to interact with other 
academics 

E 

Experience of the supervision of research of undergraduate/postgraduate students or 
postdoctoral staff 

E 

Experience of presenting results and findings various audiences E 

Demonstrated success in delivering research results with evidence of national 
recognition and a growing reputation 

E 

Ability to design, plan and lead high quality original research, project managing the 
research activity, ensuring deliverables are achieved 

E 

Evidence of teaching and teaching support E 

Evidence of having made a significant contribution to writing proposals D 

  

Skills & Abilities  

Ability to conduct a detailed review of recent literature E 

Ability to develop and apply new concepts; Able to formulate research questions and 
develop successful research proposals and funding bids 

E 

Creative approach to problem-solving E 

Excellent verbal communication skills and the ability to deal with a wide range of 
people 

E 

Excellent written communication skills and the ability to write clearly and succinctly 
for publication 

E 

Ability to direct the work of a small research team and motivate others to produce a 
high standard of work 

E 

Ability to organise own work with minimal supervision; ability to work effectively, both 
independently and collaboratively 

E 

Ability to prioritise own work in response to deadlines E 

Advanced computer skills, including word-processing, spreadsheets and the Internet E 

  

Other  

Willingness to work as part of a team and to be open-minded and cooperative E 

Flexible attitude towards work E 

Discipline and regard for confidentiality and security at all times E 
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Willingness to undertake any necessary training for the role E 

Willingness to travel both within the United Kingdom and abroad to conduct research 
and attend conferences 

E 

 

Further Information 

 

Please note that job descriptions cannot be exhaustive, and the post-holder may be required to undertake 
other duties, which are broadly in line with the above key responsibilities. 

 

Imperial College is committed to equality of opportunity and to eliminating discrimination. All employees are 
expected to follow the Imperial Values & Behaviours framework. Our values are: 

• Respect 

• Collaboration 

• Excellence 

• Integrity 

• Innovation 
 
Employees are also required to comply with all College policies and regulations paying special attention to: 
Confidentiality, Conflict of Interest, Data Protection, Equal Opportunities, Financial Regulations, Health and 
Safety, Information Technology, Smoking, Private Engagements and Register of Interests. They must also 
undertake specific training and assume responsibility for safety relevant to specific roles, as set out on the 
College Website Health and Safety Structure and Responsibilities page. 

The College is a proud signatory to the San-Francisco Declaration on Research Assessment (DORA), which 
means that in hiring and promotion decisions, we evaluate applicants on the quality of their work, not the journal 
impact factor where it is published. For more information, see https://www.imperial.ac.uk/research-and-
innovation/about-imperial-research/research-evaluation/ 

The College believes that the use of animals in research is vital to improve human and animal health and 
welfare. Animals may only be used in research programmes which are ultimately aimed towards finding new 
treatments and making scientific and medical advances, and where there are no satisfactory or reasonably 
practical alternatives to their use. Imperial is committed to ensuring that, in cases where this research is deemed 
essential, all animals in the College’s care are treated with full respect, and that all staff involved with this work 
show due consideration at every level. Find out more about animal research at Imperial. 

We are committed to equality of opportunity, to eliminating discrimination and to creating an inclusive working 
environment for all. We therefore encourage candidates to apply irrespective of age, disability, marriage or civil 
partnership status, pregnancy or maternity, race, religion and belief, gender reassignment, sex, or sexual 
orientation. We are an Athena SWAN Silver Award winner, a Disability Confident Leader and a Stonewall 
Diversity Champion. 

Jan 2023 

 

https://www.imperial.ac.uk/about/values/our-values/
https://www.imperial.ac.uk/safety/safety-by-topic/safety-management/health-and-safety-management-system/structure-and-responsibilities/
https://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-evaluation/
https://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-evaluation/
http://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-integrity/animal-research
https://www.imperial.ac.uk/equality/accreditations/athena-swan/
https://www.imperial.ac.uk/equality/accreditations/disability-confident/
https://www.imperial.ac.uk/equality/accreditations/stonewall/
https://www.imperial.ac.uk/equality/accreditations/stonewall/

