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Proper brain functioning is responsible for our feelings, behavior, and
thinking. However, an injury to the brain can disrupt brain function,
SEENTIEIES which can aect our emotions and behaviors. A traumatic brain
M. G. injury (TBI) can be a one-time severe injury to the brain, or repeated,
Q AGNESI milder injuries. Scientists have observed that, after TBI, people are
AGES: 14-15 frequently sad and have di culty concentrating. These symptoms
are referred to as post-traumatic depression (PTD). PTD can aec t
school performance and daily activities. It is therefore important
to notice any signs of PTD. If signs of PTD are present, individuals
should seek help from a professional. PTD is treatable and, with
adequate treatment, individuals with PTD can gradually recovert heir
normal functioning.
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TRAUMATIC BRAIN
INJURY

Broad term that refers
to several type of
injuries that can
happen to the brain.
This includes hitting the
head or piercing the
skull with an object and
damging the

brain tissue.

CONCUSSION

Type of traumatic brain
injury that is mild. It is
caused by a hit to the
body or the brain
causing a rapid move
of the head back and
forth. This movement
can result in a damage
to the brain cells.

Figure 1

Worldwide percentages
of TBI in 2000-2021.
“Not classi able” TBI
includes TBI cases for
which not enough
information is available
to classify them [ 2].
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WHAT IS TRAUMATIC BRAIN INJURY?

Traumatic brain injury  (TBI) happens frequently to people of all ages
worldwide. TBI results from a blow to the head, for example when

a child hits his head after falling o a bike. During a TBI, the brai n's
function is a ected depending on the severity of the injury.

Not all brain injuries are the same. The severity of a TBI can be r ated
as mild, moderate, severe, or penetrating. The above example of a
child falling o his bike and hitting his head is an example of am ild
TBI. Penetrating TBI occurs when a bullet hits the head of a soldier
at war, for example. Moderate and severe TBI fall in between these
two examples. However, even the mildest brain injury (also calle d a
concussion ) can a ect brain cells. Concussions are the most common
type of TBI (Figure 1), and they can cause short-term changes in brain
functions including the ability to think clearly. On the other hand,
severe brain injuries usually lead to more serious long-term h ealth
problems, such memory loss or inability to walk or talk properly.

Traumatic Brain Injury Worldwide

Not Classifiable, .
/ Penetrating, 1.2%

4.6%

Severe, 1.0%

Figure 1

The duration of confusion and loss of memory are two of the major

criteria used to classify the type of TBI a patient is su ering from . In
mild TBI, confusion or memory loss last <24 h, and the brain appears
normal. In moderate TBI, confusion lasts more than 24 hours, mem ory
loss lasts more than 24 h but <7 days, and the brain appears abnormal.
In severe TBI, confusion lasts more than 24 h and memory loss las ts
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Figure 2

Major causes of TBI in
the U.S. according to
data from 2014. Falls
make up almost half of
the reported cases of
TBI [5].
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more than 7 days. Finally, in penetrating TBI, there is an injury th at
causes the skull to open and harms the brain [ 1].

WHAT ARE THE MAJOR CAUSES OF TBI?

TBI is very common and can be caused by a variety of factors.
Around the world, about 69 million individuals su er from TBl e ach
year [3]. Common causes of TBI include falls, bumping into objects,
car accidents, and violent physical activity. TBI causes vary b etween
countries. For instance, falls are the most common cause of TBI i n
the U.S.A. Figure 2), as well as in central and eastern Europe, Latin
America, Asia, and most parts of Africa [4]. Contact sports, like ice
hockey, American football, soccer, rugby, wrestling, and boxi ng are
also major causes of TBI. Micheal Schumacher is a famous Germ an
car-racing champion who has won many Formula One races. In 2013
Michael fell while skiing with his son and hit his head on a rock. T he
hit resulted in severe TBI and, according to doctors, his helmet was
the reason he did not die. Michael was in a coma for several months
Now, he cannot walk and needs a wheel chair, and he has problems
speaking and remembering things.

N/

Figure 2

WHAT CAN HAPPEN AFTER A TBI?

Depending on the severity of the TBI, complications can last foraf ew
days, or for months or years. In mild to moderate cases, there are

four major categories of symptoms: memory/brain function, phy  sical,
emotional, and sleep (explained in Table 1). However, in the worst
cases, when a TBI is very severe, it can lead to death. Emotional
problems are among the most common and persistent complication s
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Table 1

Four main categories of
symptoms following
TBI.

DEPRESSION

A mood disorder in
which the patient has a
continuous feeling of
sadness and loss of
interest. It usually
causes the patient to
stop doing his

normal activities.

POST-TRAUMATIC
DEPRESSION

Mental health condition
that is triggered by a
certain event, most
likely the accident that
caused the traumatic
brain injury.

NEUROTRANSMITTER

A chemical secreted by
a brain cell that acts as
a messenger between
the brain cell and
another brain cell, a
muscle cell, or a

gland cell.

Shakkour et al. TBI E ect on Emotions

Memory/brain Physical Emotional Sleep
function
Di culty thinking Feeling tired or Nervousness or Sleeping more or
clearly having no energy anxiety less than usual
Di culty Headache, Sadness Trouble falling
concentrating dizziness, sensitivity asleep

to noise or light,

problems in

balance, blurry

vision
Di culty Nausea or vomiting  Irritability Trouble
remembering new maintaining sleep
information

Table 1

that follow TBI. These problems include depression (sadness ), anger,
and aggression [6].

TBI CHANGES HOW PEOPLE FEEL

After TBI, a person may feel sad most of the time and may experienc e
a loss of interest in hobbies or a loss of pleasure in things that u sed to
be enjoyable. People may not enjoy socializing and prefertob e alone.
These emotion and mood changes are symptoms of depression.
Depression that takes place after TBI is referred to as post-traumatic
depression (PTD). Depression and PTD have similar symptoms, but
they di er in the underlying causes. Depression is considereda mental
disorder that can be caused by several factors including abnor malities
in brain chemicals called neurotransmitters . On the other hand, PTD
is depression that develops due to a hit on the head.

There are some signs that help di erentiate between the two types of
depression. Depression often comes with a feeling of guilt, meani ng
that the depressed person feels like they did something wrong and
they feel bad about it—even though they did not really do anything
wrong. In contrast, PTD is not usually associated with feelings of g uilt.
Also, PTD is sometimes accompanied by stress or anger. This is wh y
individuals with TBI may become violent for seemingly no reaso n [7].
People with PTD may also feel tired and can have trouble getting
good sleep, or they may sleep more or less than usual. PTD also
a ects attention. After a TBI, people usually have poor attention and
concentration. They have di culty focusing on tasks without being
distracted, which can result in poor performance at school and ¢ an
a ect daily activities.

People are especially prone to being sad and having PTD during
the rst year after injury. Several factors may contribute to the
development of PTD. For example, people are more likely to dev elop
PTD if they already feel depressed before they experience TBI. People
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PSYCHOTHERAPY

A process that involves
talking with a therapist
to treat a mental illness
like depression or
emotional problems.
Also called talk therapy
or counseling.

ANTIDEPRESSANTS

Medications that help
to relieve or prevent
depression by
correcting the
imbalance of certain
neurotransmitters in
the brain.
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who do not get proper support from their families and friends al  so
have a higher chance of PTD. Also, PTD happens more frequently in
females [8].

DEALING WITH DEPRESSION AFTER TBI

If a patient with TBI has any signs of depression, it is very impor tant
that they seek professional help. Psychotherapy and lifestyle changes
are usually attempted rst. This involves seeing a counselor to wor Kk
on improving thoughts and behaviors. A healthy lifestyle, inclu ding
regular exercise and a balanced diet low in junk food, has bee n
shown to improve signs of PTD [ 9]. However, if a TBI results in
physical disabilities, exercise should be done under the supe rvision
of a professional. Techniques that improve wellbeing, like yo ga and
meditation, can also be helpful.

Sometimes, a doctor might also recommend  antidepressants .
An antidepressant is a medication that works to balance the
neurotransmitters in the brain, to decrease the signs of depressio n.
Antidepressants are not addictive and do not have to be taken
forever—they can be taken until the patient feels better, and
then stopped.

It is important to keep in mind that depression can be treated. Peop le
who feel depressed should avoid isolation and seek profession al
help. With proper help and family support, depression su erer s can
gradually improve and start enjoying their regular activities a gain.

CONCLUSION

TBI a ects people of all ages, all around the world. Dependingonth e
severity of the injury, the consequences can last for days, month s,
or years. TBI can alter how people act and feel and can predispo se
people to depression, stress, and anger. Depression is characte rized by
a persistent feeling of sadness and an inability to enjoy daily a ctivities,
frequently accompanied by decreased attention and concentration
resulting in poor performance at school. However, PTD is treatab le
and individuals with signs of PTD should seek care from a profes sional
and seek support from their families.

Always remember that even if TBI lasts for a short time, itse ectsca n
remain much longer. The best way to prevent the long-term e ects

of TBI is to prevent TBI from happening in the rst place! So, stay
safe—always wear a seat belt when in a car and a helmet when biking,
skiing, or playing contact sports.
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