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It’s the beginning of a New Year, traditionally the time for turning over a new leaf, making
resolutions, and kicking bad habits. But why is it so hard to change our ways? And why do we form
habits in the first place? Peter Smittenaar (http://www.petersmittenaar.com) is a PhD student in
neuroscience at UCL and is currently working with Ray Dolan at the Wellcome Trust Centre for
Neuroimaging (http://wwuw.fil.ion.ucl.ac.uk/). Here he reveals why some habits are useful and how
physiological research may help us tackle addiction.

Anyone who's not got round to changing a broken light bulb knows that habits are hard to break.
Even when you know the bulb won’t turn on, the experience of entering a dark room makes your
arm shoot up towards the light switch. Why does our behaviour not always reflect our most up-to-
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date knowledge? Our research is aimed at understanding the balance between habits and more
thoughtful ways of making decisions.

Understanding habits starts with understanding how habits are formed. When you first stepped
into your new house, you may have thought: “It's pretty dark in here, let’s find the light switch so I
can see what I've bought”. This type of behaviour is goal-directed: you have a specific goal in mind,
and consider the actions that would lead to the desired outcome. Over time this behaviour shifts
from being goal-directed to habitual: you stop thinking about your desire for light and simply
perform the action upon entering the room because in the past it worked out well. This is also
evident in other situations that were once goal-directed but are now habitual, such as looking before
you cross the road or checking your e-mail every five minutes.

As these two examples illustrate, some habits are useful whereas others are counterproductive. More
often than not, however, habits receive bad press. They are associated with eating too much,
smoking, drug addiction and procrastination. But imagine your life without habits. Every action
would require you to think through the different courses open to you, and decide how each one
might support or contradict your current goals. It would be like playing chess all day long! Habits
free up brain power by taking control of our behaviour in environments that are familiar. The more
familiar and predictable an environment, the more we can rely on habits, leaving more
computational power in our brain to focus on the important things in life.

So it seems that relinquishing some behavioural control to a habit system is advantageous. At the
same time, purely relying on habits would make us inflexible and unable to quickly adjust to an
ever-changing environment. What we should do, then, is strike a balance between habitual and
goal-directed control, such that you use either system in its most appropriate setting. For example,
you shouldn’t rely on your habitual system too much when you're travelling to a new country. Your
habit system needs time to learn what to do, and old habits might be inappropriate in new
situations.

In our research we ask how this balance is implemented in the healthy brain. We study how

people’s behaviour changes as we give them drugs that affect the dopamine sys’tem,1 or as we

stimulate their brains using transcranial magnetic stimulation
(http://en.wikipedia.org/wiki/Transcranial magnetic_stimulation). Other studies have used
magnetic resonance imaging to investigate which areas of the brain might represent these two

sys’cems.2

Understanding the physiology of these systems is relevant for many disorders where these

mechanisms fail, such as in addiction.3 Addiction starts off with goal-directed behaviour: the desire
to find out what it’s like to smoke a cigarette for instance. The drug then tricks the brain into
thinking the choice was a good one, which marks the start of habit formation. From then on
behaviour becomes more habitual and eventually compulsive. Understanding the balance between
these systems will help us manipulate it. This could benefit drug rehabilitation, and may also help
tackle other bad habits, such as overeating.

So, next time you curse your bad habits, remember too that you can use your habit system to
introduce positive and helpful routines into your life. Good luck with those New Year’s resolutions!
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For more posts from the Wellcome Trust Centre for Neuroimaging click here
(http://thinkneuroscience.wordpress.com/category/wellcome-trust-centre-for-neuroimaging/).
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