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When we are mentally or physically unwell we can take medication

to help with the symptoms we are experiencing. When we are

mentally unwell we can also talk to someone about what is going

on. Sometimes medication and talking work, and sometimes not.

What if we could also do an activity that improves both the mental

and physical symptoms of a mental illness? What if it was an activity

that you would jump out of bed to do, because it is so much fun?

What if, along with being fun, the activity, also helps the areas of

the brain that are linked with some mental illnesses? Surfing, as a

therapy, has shownpositive e�ects onmental health, butwhat impact

might it have on the brain of someone with post-traumatic stress

disorder (PTSD)?

WHAT IS MENTAL ILLNESS?

A mental illness is a medical condition that a�ects the brain, resulting
in changes in a person’s thoughts, feelings, and behavior. Like many
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physical illnesses, mental illness a�ects a person’s ability to live their
normal daily life. Sometimes, mental illness can make it di�cult to go
to work, to study, to get out of the house, or to catch up with friends
and family. Some of the more common mental illnesses are anxiety
disorders, clinical depression, and post-traumatic stress disorderPOST-TRAUMATIC

STRESS DISORDER

A mental illness that
can develop in people
who have been
through a traumatic
event that threatened
their life or safety.

(PTSD). Anxiety often involves problems with the fear response—this
response is too elevated and occurs too often. Depression usually
involves having low mood, loss of interest in activities, and low
motivation for a long period of time. PTSD is another commonmental
illness and is the focus of this paper.

WHAT IS POST-TRAUMATIC STRESS DISORDER?

As the name suggests, post-traumatic stress disorder (PTSD) is a
stress-based health condition that typically occurs after someone
experiences a traumatic event. People can get PTSD after experiencing
a trauma themselves (e.g., a natural disaster, accident, military
combat), or by witnessing a trauma happening to someone else (e.g.,
seeing someone else involved in a car accident). People with PTSD
experience significant changes in cognitive functioning (their thinking

COGNITIVE

FUNCTION

Mental processes that
allow us to carry out
important daily tasks,
such as memory,
attention, and
problem solving. skills, like attention, and memory), have di�culty regulating their

emotions, experience overwhelming memories and dreams relating
to the traumatic event, and show an elevated fight-or-flight response,FIGHT-OR-FLIGHT

A fear reaction of the
brain and body in
response to a threat, in
which the body
prepares us to either
stay and fight the
danger or run away.

which is a response to a stressful situation in which our bodies prepare
us to either stay and fight the danger or to run away. People with PTSD
can also experience other negative e�ects as a result of living with this
mental illness. For example, people with PTSD are more likely to have
cardiovascular disease and diabetes. They are less likely to have healthy
diets, less likely to engage in physical activity, more likely to be obese
and to smoke.

PTSD AND THE BRAIN

Scientists can examine the brain in two di�erent ways: by looking
at its structure and its function. That is, scientists can measure the
size and shape of di�erent parts of the brain (structure), or they
may look at the activity within and between di�erent parts of the
brain (function). Research using di�erent brain imaging techniques
has revealed that people with PTSD often have changes to both the
structure and function of the brain, compared with people without
PTSD. Figure 1 shows the three parts of the brain that are often looked
at when we investigate PTSD: (1) the amygdala (where emotions are

AMYGDALA

(“A-MIG-DA-LA”)

A part of the brain
important for
emotional responses,
regulation of fear and
aggression, and the
fight-or-flight response.

processed), (2) the hippocampus (wherememories are stored), and (3)

HIPPOCAMPUS

(“HIPP-O-CAMP-US”)

Responsible for
learning and memory,
as well as switching o�
the amygdala when
there is no danger
or threat. the prefrontal cortex (where problem-solving happens). Changes in

PREFRONTAL

CORTEX

An area of the brain
that has a role in
inhibiting the
fight-or-flight response.

the structure of the amygdala have been associated with the constant
re-experiencing of traumatic events, which is a key symptom of PTSD.
Changes in the structure of the hippocampus are associated with
di�culty learning and remembering that non-threatening situations
are safe. Changes in the structure of the prefrontal cortex are
associated with a reduced ability to stop the fight or flight response.
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Figure 1

Figure 1

In PTSD, certain areas
of the brain, such as
the amygdala, show
greater activity (up
arrows) compared with
healthy brains, whereas
other areas, such as the
prefrontal cortex and
the hippocampus show
reduced activity (down
arrows).

So, these three areas of the brain are often out of balance in people
with PTSD.

WHAT CANWE DO FOR PATIENTSWITH PTSD?

Current treatments for PTSD usually include medications and talk
therapy. These treatments attempt to reduce symptoms, make
changes in the brain, and ultimately improve quality of life. However,
they do not always work, and when they do, they only work a little,
or for a short time. Scientists are interested in finding and using other,
better ways to treatmental illness. As such, there is increased interest in
what are called adjunctive treatments, which are additional treatmentsADJUNCTIVE

(“AD-JUNC-T-IV”)

A thing added to
something else. In this
case, an adjunctive
therapy is a type of
therapy added to
traditional therapies
such as medications
and talk therapy.

that can be provided along with traditional treatments. Adjunctive
treatments are particularly important for complex mental illnesses,
such as PTSD.

WHAT IF EXERCISE COULD HELPMENTAL ILLNESS?

Physical activity is increasingly recognized as an important adjunctive
therapy for mental illnesses. Physical activity therapies can include
walking, swimming, yoga, or team and individual sports. We all know
that physical activity is beneficial when it comes to preventing things
like heart disease, high blood pressure, diabetes, and asthma. But
you may not have known that physical activity is also linked to
improvements in mental health (see Figure 2), including cognitive
function (prefrontal cortex), memory (hippocampus), and stress
management (amygdala). Physical activity has also been shown
to reduce negative mood states, such as anger and depression,
and improve positive mood states, such as feeling energized [1].
Adventure-based physical activity is an important alternative to the

ADVENTURE-BASED

PHYSICAL ACTIVITY

Adventure-based
physical activities are
commonly performed
in a natural setting,
require high physical
intensity, and include
elements of risk and
mental commitment.

common sports and exercises. What are adventure-based physical
activities and why are they important? They are activities that include
an element of risk, they are performed in changing environments,
they are of high intensity, and they require physical and mental
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Figure 2

Figure 2

Physical activity can
help return brain
functioning to healthy
levels in the regions of
the brain responsible
for learning, problem
solving, and responding
to stress. For example,
in the brains of people
with mood disorders,
physical activity can
improve functioning in
the prefrontal cortex
and hippocampus (up
arrows), and calm a
hyperactive amygdala
(down arrow).

commitment. Some examples of adventure-based physical activities
include rock climbing, hiking, snowboarding, and surfing. Surfing is
an easily accessible activity performed by millions of people all over
the world. Surfing as a therapy has been around for decades, and
surfing therapy has been used on both kids with physical and mental
disabilities and on combat veterans with PTSD and depression.

SURFING AS A THERAPY FOR CHANGING THE BRAIN

In order to understand the e�ects of surfing as an adjunctive treatment
for PTSD, we will focus on three areas that highlight important
elements of surfing that make it a good activity for making beneficial
changes in the brain.

Surfing is an Interaction with Nature

Research shows us that exercising in natural environments can lead
to positive e�ects on physical and mental health. In terms of mental
health, scientists commonly look at the e�ects on a person’s mood.
Mood influences our feelings of satisfaction with life and our ability to
deal with the ups and downs of the day, as well as the choices wemake
regarding our studies, work and relationships. Have you ever woken
up “on the wrong side of the bed?” Mood disorders are also a major
component of all mental illnesses. The brain is a complicated organ
and the control of mood by the brain is no di�erent. The prefrontal
cortex, the amygdala, and the hippocampus are all involved in the
regulation of mood. As it turns out, spending time in nature seems
to lower stress levels, help the prefrontal cortex to focus, and lead to
lower levels of mental fatigue. These e�ects are even greater if the
physical activity is in the presence of water [2].

Surfing Requires the Balance of Risk and Reward

When we surf, we engage both mental and physical skills in a
challenging environment that is constantly changing. Surfing requires
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commitment in order to manage the risk of falling o� the surfboard,
but is rewarded by the joy of riding the waves. In other areas of
research, scientists know that those moments of feeling good involve
activity in the reward pathways of the brain, including those in the
prefrontal cortex. A chemical in the brain called dopamine plays a
role in feeling good. In some mental illnesses, dopamine is thought
to function improperly, leading to decreased desire for doing things
that give us that good feeling. Can you imagine if hanging out with
your friends did not feel good anymore? Surfers report the good
feeling they get when catching a wave, and this feeling may help
with managing their mental health, so that they have lower levels of
depression and anxiety than the general population [3]. For people
with PTSD, surfing could help with increasing their capacity for positive
feelings like joy, and for managing mood in the face of a hyperactive
fight-or-flight response.

Surfing is a High Intensity Physical Activity

Additionally, surfing is a physically demanding activity. The challenges
associated with surfing are varied and include carrying the surfboard,
high intensity paddling to catch a wave, push-ups to stand up on the
surfboard, and balance. Research has shown that physical activity has
a positive e�ect on multiple areas of the brain. Physical activity can
change activity in the amygdala and hippocampus, which are both
involved in our responses to threat and stress [4]. Physical activity
can also increase the size of the hippocampus, improving its ability to
let the amygdala know that there is no threat in safe situations. For
example, one study showed that physical activity resulted in a 14%
increase in the size of the hippocampus, after just 8 weeks of doing
a cycling exercise [5].

SURFING FOR PTSD

Based on previous studies, we can predict that surfing as a therapy
for PTSD will strengthen the hippocampus’ ability to inhibit the
fight-or-flight response and help to improve mood. Excitingly, we are
looking to investigate the e�ects of surf therapy for people with PTSD.
We are hoping to see changes in the structure and function of the
three brain areas discussed in this paper. Hopefully, surf therapy will
lead to improvements in the quality of life of people with PTSD.
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