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A B S T R A C T

The role of individual factors in behavioural neuroscience is an important, but still neglected area of

research. The present review aims to give, first, an outline of the most elaborated theory on animal

behaviour, and second, an overview of systematic approaches of historic and present animal models of

human psychopathology based on individual differences. This overview will be focused on animal models

of unselected subjects (i.e. natural variance of a specific behaviour within a given population) and

selected breeding for a specific behaviour. Accordingly, an outline of the personality model from Gray and

McNaughton of individual behaviour in animals is given first. Then, a comprehensive overview of past

and current animal models in novelty-seeking (i.e. psychomotor activation and exploration behaviour)

based on systematic individual differences and its relationship to addiction is presented. Third, this will

be followed by a comprehensive overview of individual differences in previous and present animal

models for anxiety. Finally, critical aspects of such approaches in animal research are discussed, and

suggestions are given where to go from here.
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1. Introduction

Quantitative individual behavioural differences were not sys-
tematically addressed until the late 18th century when interest was
directed to the ‘personal equations’ used by astronomers for
measuring stellar transits. Then, scientists discovered not only
differences between individuals, but also that the individual’s
‘personal equation’ also varied over time, suggesting that the rather
large individual differences were not invariant. These differences
involved visual as well as auditory reaction times, and attention and
vigilance also played a role (Anastasi 1958, cited from Brush, 1991).
Today, one of the major challenges of personality research is to
understand the causes of individual differences and their con-
sequences in terms of fitness, adaptive capacity, and individual
vulnerability to diseases. Animal research has also been used to
investigate individuality. Thus, there is a range of methods that can
be applied in different species (for review see Gosling, 2001). In this
literature, individuality is defined as a collection of behavioural or
physiological traits, both innate and acquired, that distinguish one
individual from near relatives, which as far as possible share the
same genetic and environmental background.

The role of individual difference factors in behavioural
neuroscience is an important, but still neglected area of research.
One problem is the need for higher numbers of participants or
subjects than the commonly used approach. Accordingly, research
issues requiring many subjects (e.g., dose–response effects) are
often neglected in favour of less demanding inquiries. In the last
years, however, the necessity of an individual approach for
research on biology/behaviour relationships has become more
and more important. Despite the progress in examining biopsy-
chological processes in humans, behavioural neuroscience in
animals remains indispensable. For example, do animals show
substantial differences in behaviour, physiology, or pharmacolo-
gical reactivity? What are the relationships between these
parameters and how consistent are they? What are the key
domains of individual behavioural differences that have physio-
logical relevance? More importantly, can these domains predict a

priori the outcome of experimental manipulations? To what
extent do certain stable characteristics of the organism shape
physiological outcomes, before and after experimental manip-
ulations? These questions are important to answer if animal

models of diseases are to be developed in order to investigate in
depth individual susceptibility to diseases or psychiatric dis-
orders.

The present review aims, first, to give an outline of some of the
most important theories of individual behaviours in animals and
humans, and second, an overview of all systematic approaches of
historic and present animal models of human psychopathology
based on individual differences in novelty-seeking and anxiety, to
the best knowledge of the authors. It was our intention to include
all systematic animal models relating to anxiety and novelty-
seeking within one review for the first time. Finally, critical aspects
of studying individual behaviour in animals are discussed, and
suggestions are given where to go from here.

2. Theories of individual behaviour

It is out of the scope of this work to provide a comprehensive
overview of the most relevant biopsychological theories of
individual behaviour in animals (e.g., Depue and Lenzenweger,
2005; Gray and McNaughton, 2000; McNaughton and Corr, 2004;
White and Depue, 1999), and human personality (Cloninger, 2003;
Zuckerman, 1984; for overviews see Amelang et al., 2006; Hennig
and Netter, 2005; McAdams, 2001; Pervin and John, 2001). But one
of the most influential theories on the neurobehavioural system of
approach and avoidance behaviour by Gray and subsequent
developments by him and others shall be briefly described. A
selection of the most critical parts of this personality theory shall
be roughly outlined to which the following findings on approach,
avoidance, and their respective biological correlates can be related
to. The theory by Gray (1982), Gray and McNaughton (2000), and
the modifications from McNaughton and Corr (2004) has been
depicted because it appears as the most elaborated animal theory
of anxiety/fear and novelty-seeking behaviour.

2.1. The personality model from Gray and McNaughton

In accordance to his teacher Hans-Jürgen Eysenck, Jeffrey Alan
Gray stated that personality differences are based on distinct brain
systems. However, Gray (1981) postulated that these different
systems are also characterised by distinct sensitivities for cues of
reward and punishment, thus proposing the ‘‘reinforcement
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