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PERSPECTIVES



an experimental manipulation or behaviour (FIG. 1a). Such averaging of data across participants is performed to reveal underlying effects despite the presence of measurement



noise. However, this averaging ignores a large variation in individual responses (FIG. 1a, right panel). In this example, two participants (pink lines) show an opposite trend from that of the other participants and two participants (green lines) show much larger responses than other participants. These differences are typically viewed as measurement errors or as uninteresting peculiarities of individuals, and are therefore discarded. However, if they are highly consistent across different tests, then they are characteristics of the individuals and may ultimately reflect differences in their brain function. Moreover, as FIG. 1b makes clear, systematic patterns of inter-individual differences (in this case, half the sample showing an opposite response to that of the other half) can be dissociated from differences in mean activity (which are absent in this example). In some areas of psychology, such as personality and intelligence research, the main focus has been on inter-individual differences. However, this potentially powerful approach has been almost completely neglected for many years in studies of the neural basis of more basic cognitive functions, such as perception and motor
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The structural basis of interindividual differences in human behaviour and cognition Ryota Kanai and Geraint Rees



Abstract | Inter-individual variability in perception, thought and action is frequently treated as a source of ‘noise’ in scientific investigations of the neural mechanisms that underlie these processes, and discarded by averaging data from a group of participants. However, recent MRI studies in the human brain show that interindividual variability in a wide range of basic and higher cognitive functions — including perception, motor control, memory, aspects of consciousness and the ability to introspect — can be predicted from the local structure of grey and white matter as assessed by voxel-based morphometry or diffusion tensor imaging. We propose that inter-individual differences can be used as a source of information to link human behaviour and cognition to brain anatomy.
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We all appreciate the substantial differences among our friends and colleagues in their ability to see, think and act, and such variability introduces a rich diversity of culture and lifestyle into our society. In the neuroscience of human behaviour and cognition, inter-individual differences are often treated as a source of ‘noise’ and therefore discarded through averaging data from a group of participants. Moreover, university students of industrialized Western countries are typically the participants in many psychology and neuroscience studies1. Despite the narrow selection of human diversity in such experiments, it is widely assumed that the conclusions drawn from a small sample generalize to the entire population. However, inter-individual differences can be exploited to understand the cognitive processes underlying such behaviours2. FIGURE 1 illustrates the sort of dataset that is typically used in behavioural experiments, in which responses — such as reaction times, perceptual thresholds or blood oxygenation level-dependent (BOLD) signals — show differences between two experimental conditions. Researchers typically focus on the change in the mean response associated with
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Figure 1 | Examples of typical average and individual responses across two conditions. a | The mean responses for two conditions are illustrated in the left panel. In this example, the response 0CVWTG4GXKGYU^0GWTQUEKGPEG in condition B is significantly larger than in condition A (P  
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