
University of Cambridge: Part II Neuroscience Workshop 
 

Human brain mapping with functional MRI 
Wednesday 14 & Thursday 15 November 2012 

 
Facilitator: John Suckling:  js369@cam.ac.uk  
 
Day 1: Wednesday 14 November 
 
09:30 Arrival at Herchel Smith Building for Brain and Mind Sciences, Addenbrookes 
campus. See http://www.bmu.psychiatry.cam.ac.uk/contact/ for contact and building 
access details. 
 
09:45 The Physics of functional MRI 
John Suckling 
A brief introduction to functional magnetic resonance imaging (fMRI), beginning 
with the physiological origins of the signal – blood oxygenation-level dependent 
(BOLD) contrast. We will then introduce the technology to detect these signals – the 
MRI scanner. A schematic of the processing steps involved in analysing the data will 
be described: motion correction, response estimation, stand space mapping and 
inference of group brain activation maps.   
 
10:30 Introduction to Linear Models 
Roger Tait 
The concepts and general structure of the linear models will be explained. Both 
models containing continuous independent variables (regression models) and models 
with categorical or ordinal data will be studied. The general least squares framework 
to estimate the parameters will be described together with the standard statistical 
tests. Finally, the theory will be applied to the practical analysis of several real 
datasets. 
 
11:15 Psychiatric Neuroimaging 
Graham Murray 
Neuroimaging is a key investigative tool for a better understanding of the brain basis 
of psychiatric symptoms and disorders. This session will provide an overview of some 
of the opportunities and problems arising, as functional MRI is applied to clinical 
research questions in psychiatry. 
 
 
12:00 End 
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Day 2: Thursday 15 November 
 
09:30 Arrival at Herchel Smith Building for Brain and Mind Sciences, Addenbrookes 
campus. See http://www-bmu.psychiatry.cam.ac.uk/contact_us/ for contact and 
building access details. 
 
09:45 The Psychology of Paradigm Design 
Chris Dodds (GlaxoSmithKline) 
It is necessary to adapt traditional neuropsychological tasks in order to meet the 
requirements of data acquisition using fMRI. In this session, the methods used to 
adapt cognitive tasks to the scanning environment will be introduced, including 
blocked and event-related designs, and the assumptions that such adaptations involve. 
We will consider the advantages and disadvantages associated with these adaptations 
and apply these considerations to task switching, a paradigm used to investigate 
cognitive control. 
  
10:30 Heterogeneity - an issue in design and analysis for population-based 
neuroscience 
James Kirkbride 
This talk will introduce notions of heterogeneity and provide examples of why it is 
important. Conceptual and practical examples will be discussed from epidemiolology, 
meta-analysis and experimental research. 
 
11:15 Clinical Application of Functional Neuroimaging in Psychiatry  
Cindy Hagan 
Brain imaging is not used as part of routine clinical practice.  Whilst there are 
structural brain changes in all the major psychiatric illnesses, these are not specific 
enough to warrant routine testing.  However functional neuroimaging has the potential 
to be useful to the clinician, both as a diagnostic aid and in planning treatment.  This 
potential will be discussed with particular reference to depression. 
 
 
12:00 End 
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