MSc Statistics with Medical Applications at the University of Sheffield

Statistics (the subject) lies at the heart of Medicine. From John Snow´s identification of the source of London cholera in the 1850s and Doll´s & Hill´s pioneering work on the link between lung cancer and smoking in the 20th century to genomics, proteomics and modern clinical trials, statistical ideas and methods have been crucial in many medical advances. More statisticians work in medicine, health and related fields than in any other area. Nevertheless there is a shortage of well-qualified medical statisticians and therefore a substantial demand for high-quality postgraduate training in this area, including demand for such training in part-time distance-learning form.
There is currently a shortage of medical statisticians both nationally and internationally and those working in the field are much in demand. This MSc will produce quality graduates equipped to work in a wide range of fields related to Medicine and Healthcare. It is ideal for students wishing to pursue a career as a professional medical statistician.
The MSc in Statistics with Medical Applications provides both a practically-based professional training in the application of statistics to medical and related areas, and a foundation for those wishing to pursue further research. It is available via distance-learning (2 or 3 years, part-time) as well as by residential study (1 year full-time). The programme is a development of that leading to the MSc in Statistics, which has been running successfully for many years, and is given in collaboration with the Medical Statistics Group. It builds on the provision of a firm grounding in practical statistical methodology and computation, including the development of the personal skills in demand by employers, from the established Statistics MSc programme, and adds to them an understanding of, and ability to apply, the concepts, models and tools of modern medical statistics. It provides an excellent foundation for a statistical career in medical areas, or for further study for a research degree.

Course vision

To train the next generation of Medical Statisticians. The course will equip students with the skills necessary to enable them to work across the range of areas covered by the Medical, Pharmaceutical and Health-related fields.
The programme is a recent development of that leading to the MSc in Statistics, which has been running successfully for many years, and is given in collaboration with the Medical Statistics Group. It builds on the provision of a firm grounding in practical statistical methodology and computation, including the development of the personal skills in demand by employers, from the established Statistics MSc programme, and adds to them the skills necessary to enable graduates to work across the range of areas covered by the Medical, Pharmaceutical and Health-related fields or to study further for a research degree.

The MSc in Statistics with Medical Applications is available via distance-learning (2 or 3 years, part-time) as well as by residential study (1 year full-time).

Objectives of the course

By the end of the course students should be able to:

1. Demonstrate knowledge and understanding of statistical theory 

2. Select appropriate study designs to address questions of medical relevance 

3. Select and apply appropriate statistical techniques for managing common types of medical data 

4. Use a range of software packages for statistical analysis and data management 

5. Interpret correctly the results of statistical analyses and critically evaluate the use of statistics in the medical literature 

6. Understand the context of medical research, and the contribution of statisticians working in the health research, the health service, and in the pharmaceutical industry 

7. Discuss and communicate effectively with through written reports and oral presentations

Description of the course

The course follows the MSc in Probability and Statistics, which will give a good grounding in the theory and application of statistics. Additional options are taken in Epidemiology and Further Clinical trials. Epidemiological applications will be in Spatial Epidemiology and Genetic Epidemiology.

The programme is kept in close touch with the needs of employers through the programme's Advisory Board, whose members are drawn from the pharmaceutical industry, medical organizations, commerce and government. Students benefit from contacts with members of the Board, from meetings with employers through open days, from career presentations and through work on dissertation projects on medical and health-related topics.

The full-time (residential) and part-time (distant learning) programmes start together with an induction week in Sheffield in September. The full-time course is offered over 12 months, finishing in the following September. The part-time course takes 2 or 3 years to complete. The components other than the dissertation must be completed within three years.

The teaching year is divided into two semesters each of fifteen weeks. Modules giving 120 credits must be taken during this period. The six main modules are each of 20 credits and run through both semesters. Some flexibility is allowed in the programme by the provision of some one-semester 10-credit modules.

All students must take:
PAS6061 Epidemiological Methods & Time Series 
PAS6062 Bayesian Inference & Further Clinical Trials 
PAS6001 Data Analysis (20 credits) 
PAS6002 Statistical Laboratory (20 credits)
In addition, all students will normally take:
PAS6003 Linear Modelling (20 credits) 
PAS6012 Medical Statistics, Sampling & Design
except where there is compelling evidence of existing competence based on previous qualifications. In this case two 10-credit modules on Special Topics may replace one of these.

All students complete a Dissertation (60 credits). This will be on a topic in Medical Statistics and will typically be supervised by one of the staff within the Medical Statistics Group.

Part-time students who take the modules (other than the dissertation) over two years normally take 'Statistical Laboratory', 'Epidemiological Methods & Time Series' and 'Linear Modelling' in year 1 and 'Data Analysis', 'Medical Statistics, Sampling & Design' and 'Bayesian Inference & Further Clinical Trials ' in year 2. Those who take the modules (other than the dissertation) over three years take 'Statistical Laboratory' and 'Linear Modelling' in year1, 'Data Analysis' and 'Medical Statistics, Sampling & Design' in year 2 and 'Epidemiological Methods & Time Series' and 'Bayesian Inference & Further Clinical Trials' in year 3.

Residential students begin work on the dissertation in early Spring, but work on it most intensively during the Summer. The arrangement for part-time students is more flexible but they too are expected to do most of the work during the summers or in the year after they have completed all the other modules.

Successful completion of the programme leads to the award of the MSc with either 'pass' or `pass with merit´ or 'pass with distinction' grade. 

The PG Diploma is available for candidates who take only a sub-set of the modules required for the MSc and complete a dissertation, or who take all of the taught part of the MSc but not the dissertation. The PG Certificate is available for candidates who take only a sub-set of the modules and do not undertake the dissertation.

All modules mentioned above are common with the existing MSc in Statistics except for the following core modules.

PAS6061 Epidemiological Methods & Time Series

The module will equip students with the knowledge and skills necessary to design, analyse and report a variety of studies used in epidemiology and medical research, including both prospective and retrospective studies. Topics include the strengths, limitations and weaknesses of different study designs and sources of epidemiological data, measures of health and disease incidence (risk, rate, odds), prevalence, measures of effect (e.g. relative and absolute risk), issues of standardisation, causality in non-randomised studies and reporting of the results of an analysis of epidemiological data.

The second half focuses on both computational and mathematical aspects of time series. This includes model building – ARMA, ARIMA and SARIMA, the Box-Jenkins approach to model fitting, forecasting techniques, state space methods and the Kalman filter, and an introduction to spectral techniques.

PAS6062 Bayesian Inference & Further Clinical Trials 

The keynote of the first half of this module is the principles and the methods of implementation of Bayesian inference. This course will cover both the foundations of Bayesian statistics, including subjective probability, utility and decision theory, and modern computational tools for practical inference problems, specifically Markov Chain Monte Carlo methods and Gibbs sampling. Applied Bayesian methods will be demonstrated in a series of case studies using the software package WinBUGS.

The second half of the module will build on the introductory concepts covered in first semester in PAS6012. Topics will include design & analysis of clinical trials across the various phases of development, size calculations of trials for a variety of objectives, health economics in the context of economic evaluations, regulatory guidelines, basics of pharmacokinetics & pharmacodynamics, clustering in randomized trials, complex interventions and issues associated with multiperiod trials and bioequivalent evaluation.

How to Apply
Students apply through the Department of Probability and Statistics and specify that they wish to take the Medical Applications option.
An application form for this course can be found in the course guide for the MSc in Statistics at http://www.shef.ac.uk/pas/MSc/rsguide.html (see section D5).
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