
Creatures of Habit Transcript 
 
If you had asked me three months ago what my habits were, I probably would have mumbled 
something about picking at scabs or eating ice cream just about every night before bed. When we 
talk about habits, we usually mean the pesky little behavioral ticks that we can’t seem to stop. 
Habits are usually something to be “fixed” or “broken.” Little do we know, we are performing 
habits all the time, every day. Habits allow us to brush our teeth without thinking about it and 
make our walk from first to second period automatic. As we will see, good habits are also the 
key to success in almost every realm of life. Today on Brainstorms, we are going to explore how 
the teenage brain makes and breaks habits. With the power to change our habits, we can change 
just about anything in our behavior. Today’s questions are: what are habits, what do they look 
like in the brain, and how can we take advantage of our habits to make our lives better? 
 
When I think of the qualities of successful people, one word always come to my mind: 
self-discipline. Traditional wisdom says that the best athletes, musicians, and CEOs alike are 
masters of self control. When we talk about self-control, we usually mean impulse control: the 
ability to resist temptations and avoid immediate rewards to achieve long-term goals. Typically, 
we think of a self-controlled person as the kind of guy who can stare a box of donuts, feel his 
salivary glands tingling, who can nearly taste that delicious, sugary rush, but still manages to 
push the box of donuts away in order for his long-term health. He feels the donut desire but has 
the mental strength to overcome it. It seems like this skill- the ability to think hard about what’s 
best for us in the face of craving- is the key to success.  
 
Surprisingly, this actually isn’t the way that self-control works, at least not in people who 
succeed at it. We think of self control as the strength and endurance to make good decisions. 
Unfortunately, though, is that self-control is limited, and studies show that things like stress, 
fatigue, and rumination inhibit self-control. Moreover, at our age, our hyper-active emotional 
systems also compete with our ability to control ourselves consciously. In reality, the people with 
the best self-control actually do the least  thinking in the face of temptation. Why? Because their 
habits take over for them. Instead of making a conscious decision about every temptation, their 
habit brain makes the decision. So, if you have good habits, you’ll make better decisions without 
having to agonize. As we all know, agonizing leads to giving in, which could lead to bad  habits. 
That’s when we really get stuck.  
 
So, habits really do have the power to make or break our behavior and decisions. But what 
exactly makes a habit? How do they develop in the brain, and why are they so dependable? 
 
The most incredible finding to date about habits is that happens can develop even without 
memory. One of my favorite books, The Power of Habit by Charles Duhigg, gives a wonderful 



explanation of a pattern that scientists call the “habit loop.” Scientists at MIT discovered that all 
habits follow the same trajectory: cue, routine, and reward. The first step, the cue, is something 
in our environment that signals a certain behavior. A cue can be a time of day, a location, a 
certain person, or a different behavior- pretty much anything you experience on a regular basis. 
For example, getting into a car is the cue for putting on your seatbelt, which, if you’re 
responsible about car safety, is probably something you never have to think about. The second 
step, routine, is whatever behavior the habit produces- automatically putting on the seat belt. The 
third step, reward, is the benefit of doing the habit that makes you want to do it again. With the 
seatbelt analogy, it’s a bit harder to visualize the reward- most of us don’t get a pleasurable rush 
knowing that we are safer with our seat belt in place. However, if you don’t put our seat belt on, 
it probably feels a bit uncomfortable, like something is missing. The reward for putting the seat 
belt on, if you do it habitually, is a barely conscious feeling of security and normalcy.  
 
The habit loop is built in a brain region called the basal ganglia. The basal ganglia actually 
includes a lot of parts of the brain, in both the cortex (the decision-making and rational brain) 
and the limbic system (the emotional and memory-making part of the brain). What’s so amazing 
about the basal ganglia and habits is that, even if you lose your memory, you can still act on old 
habits and form new ones. This fact of habit was discovered by a man named Larry Squire at 
UCSD. In 1993, Squire, a memory specialist, started working with a new patient named Eugene. 
Eugene could remember his life up until the year 1960, after which he had no memory, thanks to 
several empty holes in the middle of his brain. Eugene has no short term memory, and he could 
not tell Squire how to take a walk around his block, or even how to get from his bedroom to the 
kitchen. Nonetheless, Eugene got up every morning, went downstairs, prepared breakfast in the 
kitchen, and went for a stroll around the block. In fact, he sometimes did this multiple times in a 
row, not remembering his previous trips. Squire discovered that Eugene’s routines were built 
into his basal ganglia, and even though he couldn’t remember the events or how to perform them, 
his basal ganglia could respond to his environmental cues (step 1), do the behavior (step 2), and 
appreciate the reward (step 3). Thus, Squire learned that the habit loop is not only unconscious, 
but so fundamental that it doesn’t even require a working memory. Just the other day, I had a 
dessert called an Italian ice that I haven’t eaten since I was about nine years old. I didn’t 
remember how I used to eat it, but when I started shaving it bit by bit with my spoon, my mom 
commented that I used to eat it in the weird same way. Cue? Italian ice. Behavior? Shave it with 
the spoon. Reward? Well, the italian ice. My habit was intact, even though I didn’t remember a 
lick of it.  
 
The basal ganglia, like the prefrontal cortex, is under development when we are teenagers. That 
means the brain circuits that form habits in our mind are plastic- they can be rewired more easily 
during adolescence than adulthood. What does that mean for us? We can build new habits more 
quickly at our age, and break old ones more easily. It also means that if we make a habit now and 



keep it up while we are teenagers, it will be very, very hard to break as adults. It’s no wonder so 
many people struggle to recover from addictions as adults- if those addictions were created 
during the teenage years, the circuits are now cemented and hard to rewire. However, if we can 
make and break our habits as teenagers, before our basal ganglia gets hardened and developed 
fully, we can prepare ourselves best for success and a good life. Now that we know about the 
habit loop and how habits get formed in the brain, let’s look at what it takes to make a new habit 
and break an old one. As we found out earlier, the most successful people rely on habits, not 
conscious decisions. I, for one, would rather be successful on autopilot than struggle through the 
decision to avoid every impulse I have. So let’s get started.  
 
First, let’s start with making a new habit, because that’s easier to do than breaking an old one. In 
order to make a new habit, you have to create a new habit loop: cue, behavior, and reward. Then, 
you have to repeat this loop until it becomes automatic, or ingrained in the basal ganglia. Let’s 
start by thinking about the kinds of behaviors we want to turn into habits, because it’s the easiest 
part of the puzzle. Perhaps your goal is something small- like brushing your teeth every morning, 
which has historically been a problem of mine- in which case you already have a simple 
behavior. But let’s say you want to get in better shape, or want to get your homework done 
earlier in the week so that you can relax on Thursday night. These are admirable goals, but 
they’re pretty broad- there are about a million ways to get more exercise, and tons of strategies to 
get homework done earlier. When you’re defining a behavior to turn into a habit, it’s best to be 
specific. According to research at University College London, the smaller and more simple the 
behavior, the more automatic it can become. So, if your goal is to get in shape, maybe your 
behavior is running a mile every day. If it’s getting your homework done earlier, maybe it’s 
doing your history and math homework on Monday before dinnertime.  
 
In order to turn this specific behavior into a habit, we have to sandwich it between a cue and a 
reward. Let’s start by talking about the cue. The cue might not seem very important, but it’s 
actually the key to turning a behavior into an automatic response. The goal in creating a habit is 
to do it without thinking- without any sort of conscious, internal cue from the brain to initiate the 
behavior. Our brains need something  to trigger us to act. In order to make an action automatic 
and without thinking, we need that something to be outside of us- in the environment. In 
psychology, you’ll probably hear this referred to as an external stimulus, but I’ll call it a cue 
here. As we discussed briefly before, the sky is really the limit with environmental cues. A cue 
could be a time of day, a person, a place, a different action, or anything that comes in through the 
senses. When you pick a cue, it should be something dependable that occurs in your everyday 
routine, and ideally draw on more than one thing from the environment. Let’s go back to the 
running example. If you want to turn running a mile a day into a habit, you can’t just go 
whenever you feel like it. This is an internal cue. Instead, make a specific, external plan: I will 
run every day at 4:00 PM, right after I get home from band practice. This way, you are 



associating the band practice routine with the routine of running. According to research at 
University College London, the cue will start to become automatic after about 10 repetitions of 
the action, depending upon how often you do it. Remember that cues are best when they’re 
specific to a time or place that is part of your routine. This way, you don’t have to change your 
life- you just have to add something new to the structure that already exists.  
 
Finally, let’s talk about the reward. We’ve talked a lot about reward before on this podcast, when 
we’ve discussed the limbic system, social behavior, and drugs. In the brain, we talk about reward 
in terms of dopamine, the pleasure chemical. We teenagers are especially sensitive to dopamine, 
and this shows in our habit building with all sorts of behaviors. As it turns out, we teenagers 
naturally learn we are performing reward-based learning. Reward-based learning means learning 
a task and receiving some sort of reward, biological or otherwise, for the behavior. The opposite 
is punishment-avoidance learning, where a punishment is given for not completing the right 
behavior. According to research at University College London, teenagers learn better with 
rewards than punishments, while adults perform equally well with both learning strategies. In 
terms of habits, this is good news for us; we learn from reward all the time, and it’s natural for us 
to do the same to learn new habit loops.  
 
We want to pick a reward that will excite our limbic system, so that it becomes a craving. We 
usually think of cravings as bad or impulsive, but cravings are an important part of good habits, 
too. We crave the endorphin rush of exercise and the subconscious secure feeling of a seatbelt. 
Some habits, like exercise, provide a more obvious reward- the endorphin rush, or sense of 
accomplishment. However, when you’re learning a new habit without an obvious reward, such as 
doing your homework earlier, you should try to come up with an external reward- something 
immediately gratifying that has nothing to do with homework. For example, you could treat 
yourself to a piece of chocolate or twenty minutes of mindless Youtube surfing once you’re 
done. This way, your mind associates doing your homework with something good- sugar or 
relaxation.  
 
Whatever you choose, just make sure it’s healthy enough- not cocaine, for instance- and make 
sure it’s something you actually want. In order for a reward to work, you have to be able to 
develop a craving for it. While we usually think of cravings as bad impulses, for things like 
candy and drugs, they’re also critical for establishing good habits. This is because cravings are 
associated with the cue- once a cue produces a craving for dopamine, your brain will 
automatically start the behavior. As animals, we are constantly searching for pleasure, and if we 
can make ourselves find it in good habits, then we’ve really started to master our biology. 
 
Now that we know how to make a new habit, let’s brave the more daunting question: how do you 
break an old one? 



 
The short answer is, you don’t. Habits never really get broken, at least not in the short-term, 
because cravings are almost impossible to erase. Researchers at the University of Cambridge 
studied the persistence of cravings in a group of rhesus monkeys who had been trained to expect 
blackberry juice for completing a computer task. Once the monkeys developed the habit, they 
would go absolutely beserk if they didn’t receive blackberry juice as a reward for the task. The 
researchers observed that the monkey’s brains anticipated the dopamine reward with such 
intensity that not receiving the reward threw them into a rage.  
 
If you don’t want to turn into an angry monkey, there is still a way to honor your cravings 
without indulging bad behaviors. Instead of stopping a bad habit by getting rid of it, you have to 
replace  the bad habit with a better one. When you replace an old habit, you should use the same 
cue and reward, but insert a different behavior in between. This way, the craving will come and 
be indulged, but the behavior will be better. This makes enough sense, but how do you put it into 
practice? 
 
It’s hard to give a totally definitive answer, because the cue and reward will depend from habit to 
habit. It can also be really difficult to find out what your cue and reward is. Sometimes, cues are 
uncomfortable emotions or situations, and our bad habits are ways to cope. For example, in The 
Power of Habit, we meet a girl named Mandy who has a nail-biting problem. It was so severe 
that her fingers were constantly bloody and blistered at the ends, making daily activities painful. 
With a psychologist, Mandy figured out that she bit her nails when she was bored. The 
psychologist then had Mandy pay attention to the feeling she had just before she bit her nails, to 
identify her cue. As it turned out, when Mandy was bored, she would feel a tension in her 
fingertips, and biting her nails gave her relief- a reward. In order to replace the habit, Mandy 
learned to release this physical tension by stimulating her fingers in a different way, or by 
scratching her arm. Same cue of physical tension, same reward of relief, but different behavior.  
 
Habit replacement is effective for people like nail-biters, but it also works for people with much 
bigger problems, such as a drinking problem. For many alcoholics and heavy drinkers, alcohol is 
a way to cope with anxiety, stress, or loneliness. When recovering from alcoholism, scientists 
have observed that it isn’t enough for a person to have motivation and reasons to quit. When 
people feel good, they might be able to avoid alcohol just fine, but as soon as that emotional cue- 
the sadness or worry- arises, the habit loop triggers a compulsion that drives people straight back 
to the bottle. Once alcoholics can identify their cues, whether they are emotional or situational, 
their recovery focuses on finding new ways to get the reward- relief and comfort- from other 
things, such as family and friends. This strategy is the whole premise of Alcoholics Anonymous, 
which is predicted to have helped about 10 million people recover from alcohol addiction. 
 



So, whether your bad habit is small like nail-biting or big like addiction, the key is to find your 
cues and figure out how to get the same reward with a healthier behavior. Bad habits, at their 
root, are often coping behaviors for discomfort. In order to figure out what cue is prompting your 
negative habit, try making a note of each time you do the behavior, and how you were feeling or 
what you were doing right beforehand. For example, a lot of teenagers- myself included- have a 
bad habit of picking at acne, even though we know it makes things worse. To get to the bottom 
of my own habit, I tried to reflect on my feelings every time I started picking. It turned out that I 
almost always started touching my face when I was feeling overwhelmed. Now, when I feel the 
urge to pick at it, I take a deep breath, stop working, and walk to another part of the house to 
distract myself from feeling overwhelmed. I pick at my face much less often now, and, as every 
adult ever promised, my skin has never been better.  
 
Scientists are beginning to really understand how habits take shape in the brain, but 
unfortunately, the work in changing them is still up to us. However, new studies at MIT are 
starting to uncover ways to prevent habits from forming altogether. Anne Graybiel, one of the 
first researchers to realize that the basal ganglia is involved in habit formation, has been working 
on new techniques to stunt habit formation in rats. Graybiel and her colleagues are using a really 
incredible new tool called optogenetics to block habit neurons in the IL cortex from firing. 
Optogenetics is very complicated, but here’s the best summary I can give of the process: 
researchers can inject the DNA from light-sensitive organisms, like pond algae, into neurons, and 
shine a light on those neurons to turn them on or off. Graybiel puts this light-sensitive DNA into 
the neurons in a special part of the prefrontal cortex, part of the basal ganglia system. With these 
neurons disrupted, the rats are trained to run through a maze with a treat at the end. The rats, 
relying on memory, can learn the maze, but as soon as the researchers started putting bad-tasting 
treats at the end, the rats stopped completing it. If the maze were a habitual behavior, the rats 
would have continued going to the end, hoping for a reward. Instead, with their prefrontal cortex 
neurons disrupted, they immediately gave up the behavior when the reward changed.  
 
Optogenetics is promising for humans with brain disorders all across the spectrum, and its 
findings might lead us to develop drugs or technologies to help us get over bad habits like 
addiction, obsessive-compulsive tendencies, eating disorder behaviors, and even smaller aspects 
of daily life. This technology doesn’t exist now, but I can only imagine what the results of 
optogenetics will do for humankind and all of our worst habits in the future.  
 
For now, though, we have to make and break- or revise- our habits the good old fashioned way. 
Luckily for us teenagers, our brains are still very plastic, and this makes it a bit easier. At our 
age, we have more potential than ever to make positive habits for ourselves to carry through our 
whole lives. We also have the most responsibility to replace our worst habits now, before our 
brains become less plastic and harder to change.  



 
I really loved making this episode because, even within the course of a few weeks, it has actually 
changed my own life for the better. After researching for this podcast, I was able to make it a 
habit of brushing my teeth every morning of the week. I decided that the first thing I’d do every 
morning was walk into the bathroom (cue), brush my teeth (behavior), and, weird as it sounds, 
only let myself go to the bathroom after that was done (a reward, because holding it is pretty 
uncomfortable). If this episode helps to you form or rewrite a habit, please go ahead and 
comment about it on brainstorms.org on the episode page! I’d love to hear what the habit loop 
can do for you.  
 
Special thanks to Charles Duhigg for his book, The Power of Habit, which informed much of this 
episode. If you enjoyed learning about habits, you should definitely check his book out; a link is 
available on the Brainstorm’s episode page. Brainstorms.org also has links to all of our other 
episodes and book recommendations, so be sure to check it out! If you enjoyed this episode, 
please rate and review the podcast on iTunes, and come back next week for more about the 
teenage brain.  
 


