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HEALTH BASICS

Neurosciences

Neurosciences are fields that study the nervous system, brain, and behavior.

WHATITIS
Fields studying the nervous system, brain, and behavior

WHERE IT COMES UP
Specialist services, research, scans, and health education

WHY IT MATTERS
Guides diagnosis and care for nervous system conditions

WHAT ITISNOT
Not a disease or diagnosis

WHO TO ASK
A neurologist or the clinician using the term

HOW IT IS CHECKED
No single test; the clinical question guides testing

Overview

Neurosciences are the scientific and clinical fields that study the nervous system. The nervous
system includes the brain, spinal cord, and nerves throughout the body. Neurosciences also
explore how these structures relate to movement, sensation, thought, memory, emotion,
sleep, and behavior.

"Neuroscience" often means the scientific study of the nervous system. The plural term
"neurosciences" highlights that many fields contribute to this work. These include biology,
psychology, chemistry, computer science, medical imaging, genetics, and clinical medicine.

Neurosciences are not a disease or diagnosis. If the word appears on an appointment letter, it
may simply be the name of a hospital department. Some neuroscience services bring together
neurology, neurosurgery, neuropsychology, rehabilitation, and related specialties.

A referral to a neuroscience service does not by itself show that you have a serious nervous
system condition. It identifies the type of expertise or testing that may help answer a health
question.

How it works
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The brain and spinal cord form the central nervous system. Nerves outside them form the
peripheral nervous system. Together, these systems receive information, process it, and send
instructions around the body.

Nerve cells, called neurons, communicate through electrical signals and chemical messengers.
Other cells, known collectively as glial cells, support, protect, and help regulate neurons.
Neuroscience research may examine individual molecules and cells, networks of neurons,
whole-brain activity, or behavior.

Clinical neuroscience applies this knowledge to health care. A clinician may begin with your
medical history and a neurological examination. This examination can assess areas such as
strength, reflexes, coordination, sensation, speech, memory, and eye movements.

Different tests answer different questions:

There is no single "neuroscience test." Testing should be chosen according to the question
being investigated. A brain scan, for example, shows structure but does not explain every
change in memory, mood, pain, or behavior.

- Magnetic resonance imaging, or MRI, produces detailed pictures of body structures

- Computed tomography, or CT, uses X-rays to create images

- Electroencephalography, or EEG, records electrical activity from the brain

- Nerve conduction studies measure how signals travel through certain nerves

- Electromyography, or EMG, examines electrical activity in muscles

- Lumbar puncture collects fluid from around the brain and spinal cord

- Neuropsychological testing measures abilities such as memory, attention, and language

- Genetic or blood tests may investigate specific suspected conditions

Why it matters for your health

Neurosciences help health professionals understand how nervous system conditions begin,
how they affect daily life, and how they may be assessed or treated. Research findings can
contribute to new medicines, rehabilitation methods, medical devices, and surgical techniques.

Several clinical specialties work within or alongside neurosciences. Neurologists assess and
treat conditions involving the brain, spinal cord, nerves, and muscles. Neurosurgeons perform
operations involving these areas when surgery is appropriate.

Other professionals may also be involved. Neuropsychologists assess how brain function
relates to thinking and behavior. Neuroradiologists interpret specialised scans. Rehabilitation
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teams help people manage changes in movement, communication, thinking, or everyday
activities. Psychiatrists focus on mental health conditions, many of which involve brain
function.

These roles overlap, but they are not interchangeable. Being sent to one service rather than
another usually reflects the question that needs answering. It does not necessarily reflect how
severe a problem is.

Neuroscience findings also have limits. A test may support a diagnosis, rule out certain
explanations, or show a change that needs follow-up. It may not provide a complete answer on
its own. Results must usually be considered alongside your history and examination.

What can go wrong

Neurosciences relate to many conditions and injuries. These include stroke, epilepsy, migraine,
multiple sclerosis, Parkinson's disease, dementia, peripheral neuropathy, brain and spinal cord
injuries, nervous system infections, and brain or spinal tumours. Developmental conditions and
some mental health conditions may also be studied through neuroscience.

These are separate conditions. They are not symptoms or forms of "neurosciences."

Problems can also arise when neuroscience tests are misunderstood. Scans sometimes find an
incidental finding: a change discovered by chance that may not explain why the scan was
performed. Some findings need monitoring, while others have little or no effect on health.

A normal test does not always exclude every nervous system condition. An unusual result also
does not automatically confirm a diagnosis. The meaning depends on the type of test, the
reason it was ordered, and your other clinical information.

Routine follow-up is appropriate when you need clarification about a referral, test result, or
next step. Gradual changes in memory, balance, sensation, headaches, or movement should be
discussed with an appropriate healthcare service, especially when they persist or interfere
with daily life.

Some neurological events require emergency assessment. Call your local emergency number
for sudden facial drooping, one-sided weakness, or difficulty speaking, which can be signs of
stroke. Emergency help is also appropriate for a first seizure, a seizure lasting longer than five
minutes, sudden loss of consciousness, new paralysis after an injury, or a sudden extremely
severe headache.

What you cando
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If "neurosciences” appears only as a department name or general subject, there may be
nothing you need to do. The term alone is not a diagnosis and does not require testing.

If you have been referred, ask what question the appointment is intended to answer. You can
also ask which specialty you will see and whether you should bring previous scans, test reports,
or medication information.

Before an appointment, it may help to record:

For episodes that come and go, a written description from someone who witnessed them may
be useful. A video can sometimes help, but only record one when it is safe and the person
being recorded agrees. Do not delay emergency care to make a recording.

Before a test, ask what it is designed to measure, how to prepare, and when results should be
available. Mention implanted medical devices, metal fragments, pregnancy, allergies, or
difficulty staying in enclosed spaces when relevant to the planned test.

If you receive a result, useful questions include whether it explains the original concern,
whether anything was found by chance, and whether follow-up is needed. Avoid arranging
broad scans or commercial genetic tests solely because they are described as
neuroscience-based. Testing without a clear clinical question can produce uncertain or
misleading results.

- Whenthe concern began and how it has changed

- What happens, how long it lasts, and how often it occurs
- Medicines and supplements you take

- Relevant injuries, infections, or family history

- Previous test results and where they were performed

Common questions

Are neurosciences and neurology the same thing?

No. Neurosciences are a broad group of scientific and clinical fields. Neurology is the medical
specialty that diagnoses and treats nervous system conditions without performing surgery.

Does a neuroscience referral mean something is wrong with my brain?

Not necessarily. The referral may concern the brain, spinal cord, nerves, muscles, thinking,
movement, or rehabilitation. It may also be for further assessment rather than a confirmed
diagnosis.

Can a brain scan show how well my brain works?
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A scan can show certain structures or patterns of activity, depending on the type used. It
cannot measure every aspect of thought, emotion, memory, or behavior. Other assessments
may be needed.

Why might | see more than one specialist?

Nervous system concerns can affect several parts of health. Different professionals may
assess medical causes, imaging, surgery, thinking skills, mental health, or rehabilitation.

Can neurological and mental health conditions overlap?

Yes. Brain function, behavior, and mental health are closely connected. However, neurological
and psychiatric diagnoses are not the same, and each requires an appropriate assessment.

Is there a general neuroscience check-up?

No. There is no standard test that checks all aspects of the nervous system. An examination or
test is selected because of a specific concern, finding, or family history.

Sources

- National Institute of Neurological Disorders and Stroke: Neurological Diagnostic Tests and
Procedures

- National Institutes of Health BRAIN Initiative: Brain Basics

- MedlinePlus: Neurologic Diseases

- American Academy of Neurology: What Is a Neurologist?

- Centers for Disease Control and Prevention: Signs and Symptoms of Stroke

- NHS: What to Do If Someone Has a Seizure
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