FINAL
The Science
of Pain
W H AT E X AC T LY I S C AU S I N G T H AT I N T EN S E D I SCO M FO RT—
A N D W H AT I S IT T RY I N G TO T EL L YO U ? by K AT H E R I N E S C H R E I B E R

I

’m sitting in a classroom, trying to focus on a lecture about community organizing—but the stabbing ache in my lower-right abdomen is too intense
to ignore. Pain receptors surrounding a small organ that medical professionals have deemed to be unnecessary are sending neurochemical “help” signals
to my brain. At the time I am not aware that my appendix is on the verge
of bursting. I only know that the level of discomfort is unusual and strong
enough to warrant immediate attention.
Pain manifests in a variety of
ways, all of which tell us that something is wrong. There’s the physical
kind, which we feel varying degrees
of when we incur injuries, suffer
nerve damage, experience blood flow
blockages or intestinal obstruction—
or just happen to have appendicitis.
Then there’s the psychological kind,
or the response to unpleasant experiences. Rarely does the former
occur without the latter, and both
phenomena are processed in similar
areas of the brain.
According to the International Association for the Study of Pain, pain
is defined as “an unpleasant sensory
and emotional experience associated with actual or potential tissue
damage.” It is also “a symptom of an
underlying condition and the most
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common reason for doctor visits,”
notes Christian Whitney, D.O., a
board-certified anesthesiologist and
pain management consultant based
in Greenwich, Connecticut. Getting
a handle on what kind of pain someone is experiencing is the first step in
addressing it. Medical professionals
generally break pain down into five
broad categories, based on the cause
and duration.
Nociceptive pain is the stinging,
aching, throbbing or soreness we feel
in response to an injury (like having
your appendix surgically removed).
Injuries trigger microscopic nerve
endings (called nociceptors) that are
embedded in all of our body’s tissues
to send signals to our spinal cord
and brain, explains Medhat Mikhael,
M.D., pain-management specialist
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MILLION
Within milliseconds,
pain signals are
transmitted to the brain.

Number of U.S. adults who
reported experiencing
some sort of pain in
the previous three
months
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and medical director of the nonoperative program at the Spine Health
Center at MemorialCare Orange
Coast Medical Center in Fountain
Valley, California. In a fraction of a
second, this signal initiates a reflex
response, causing us to jerk away
from the pain-producing stimulus.
Within a minute, another signal
shoots up through our spinal cord
and into a structure in our brain
called the thalamus, explains Chris
Wolf, D.O., sports medicine and regenerative orthopedic specialist at
Bluetail Medical Group in Chesterfield, Missouri. The thalamus is responsible for relaying sensory stimuli to other brain regions that help
us determine the pain’s intensity
and location and decide how to address the discomfort. We experience
it somewhat like this: “Gee, my left
shin feels like it’s being bludgeoned
with a hammer when I put weight
on it. Perhaps I should stop running
right now.”
Neuropathic pain, on the other
hand, causes sensations like burning, stabbing and shooting pain and
results from damage to our nervous
system. In this case, those nociceptors are firing away in the absence
of an external stimulus. Neuropathic
pain not only causes excruciating
discomfort but can also sensitize
certain areas of the body to touch
and pressure so that the smallest
brush against something feels like
we’re being stabbed or punched.

Pain from an acute
injury is generally
brief but intense.

Because nerves take longer to heal,
notes Mikhael, neuropathic pain often requires longer-term treatment.
(Shingles, diabetic neuropathy, and
sciatica are all examples of neuropathic pain.)
Psychogenic pain is another category of physical suffering that lacks
an observable injury or nerve damage to explain its occurrence, says
Renee Stuckey, Ph.D., ABPP, a
board-certified rehabilitation psychologist at the University of Mis-

Getting a handle on what kind
of pain you are experiencing is
the first step in addressing it.
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souri School of Medicine’s Department of Physical Medicine and Rehabilitation in Columbia. This does not
render psychogenic pain any less
real or valid than nociceptive or neuropathic pain. In fact, because psychogenic pain is so difficult to pin
down, it can be more difficult to treat,
and sufferers often fail to receive the
appropriate physical, social and psychological support necessary to manage their condition. Psychogenic
pain can manifest as anything from
stabbing or burning sensations anywhere in the body, to facial pains and
chest pains with numbness and tingling in the arm that feels eerily similar to a heart attack.
Each of these pains are further
categorized according to the amount
of time spent suffering their symptoms. If the distress is confined to
however long it takes for an injury
to heal, it’s considered acute, says
Mikhael. This type of pain is generally intense but fairly short—a few
hours to a few days—and acts as a
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GETTING HELP

WHERE TO TURN WHEN
YOU’RE IN PAIN
EMERGENCY ROOM For an acute
pain that may have life-threatening
implications (such as a heart attack,
stroke or severe injury) get to a
hospital emergency room ASAP so you can be
immediately evaluated and cared for.

musculoskeletal diseases such as arthritis, gout
and lupus that can cause pain, swelling and
stiffness in the joints, muscles and bones. They
may rely on medications, physical therapy or
injections into the joints or tendons, among other
treatments.

PRIMARY CARE DOCTOR Your primary
care physician (PCP) can be a good
place to start when more everyday
aches arise. PCPs have widespread
knowledge of whether to refer you to a pain
medicine specialist, sports medicine professional,
physical therapist or other provider pertinent to
your case.

CHIROPRACTORS Although most
people see chiropractors to handle
back pain, they also treat other
kinds of injuries and conditions,
including headaches, neck pain and joint pain.
Chiropractors use hands-on manipulations or
adjustments to provide relief.

PHYSIATRIST These medical doctors
(also known as physical medicine
and rehabilitation physicians)
treat a wide variety of conditions
affecting the brain, spinal cord, nerves, bones,
joints, ligaments, muscles and tendons, such as
carpal tunnel, neck and back pain, sports injuries,
pinched nerves and more. They specialize in
nonsurgical personalized treatments for injuries
and conditions and typically direct treatment
by physical therapists, occupational therapists,
psychologists, social workers and other healthcare professionals.
ORTHOPEDIST These physicians treat
musculoskeletal injuries and disorders
affecting the bones, joints, ligaments,
muscles, nerves and tendons; many also
specialize in specific parts like the hips, knees
and hands. Treatments can range from physical
therapy and medications to surgery.
RHEUMATOLOGIST These internists
or pediatricians specialize in
systemic autoimmune conditions or
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OSTEOPATH With similar training
as medical doctors (but called a
D.O. rather than an M.D.), osteopaths
have additional training in the
musculoskeletal system and focus on a full-body
approach to treatment and care, often piecing
together how one injury can affect other parts
of your body.
PHYSICAL THERAPIST A P.T. will
work with patients recovering from
illness or injury or living with a chronic
condition, using exercises as well as
modalities such as massage, stretching, heat
and electrical muscle stimulation, to help the
healing process.
PAIN MANAGEMENT
SPECIALIST
Physicians who specialize in
the evaluation, diagnosis and
treatment of different types of pain, both
chronic and acute, as well as pain which
doesn’t have a clear cause. Your primary care
physician can typically refer you to a pain
management specialist.
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Getting moving ASAP
after an injury can
help you heal faster.

red flag to the body to stop what you
are doing immediately and pay attention to what’s wrong.
Pain lasting longer than the healing period—from several days to
several months, depending on the injury—is considered chronic. Chronic
pain (be it neuropathic or psychogenic) can exacerbate or trigger mood
disorders, behavioral problems and
social isolation, all of which are associated with poorer physical health
outcomes. Some experts speculate
chronic pain may be an extended
attempt of the body to protect itself
from further injury. There’s also a
thought that chronic pain is linked
to a hyper-aroused nervous system,
which becomes more sensitive to
pain stimuli from being overtaxed in
the past.
HOW TO DEAL
No matter what type of pain you’re
feeling, you need to assess its severity ASAP, advises Muneer Imam,
M.D., lead medical physician at the
Center for Integrative and Innovative Therapies Medical Center in
Plainview, New York. Some types of
pain can warn of a life-threatening
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illness or ailment. For example, if
you’re experiencing chest pain (especially if combined with shortness
of breath, a stiff or painful jaw, and
numbness or pain in your arms) you
could be suffering from a heart attack or a pulmonary embolism (a
blockage in the lungs caused by a
blood clot). Severe, sudden and unexplained headache or eye pain is a
hallmark of a brain hemorrhage resulting from stroke. Abdominal pain
indicates a serious issue in your gas-

MOST COMMON

TYPES OF PAIN
LOW BACK PAIN

27%

SEVERE HEADACHE

15%

NECK PAIN

15%

FACIAL PAIN

4%

trointestinal tract (appendicitis included!). If any of the above apply to
you, call 911 or get to an urgent care
center or hospital right away.
While other types of acute pain
may not require immediate medical attention, it’s worth being mindful to slow down or cease activity
if you experience them, as well as
consulting your doctor if they persist beyond a day or two. If your
knee starts to ache while you’re midsprint or if your hamstring suddenly
starts stinging while you’re hanging
out in a downward facing dog pose,
take a few days off the activity that’s
causing the pain. If the pain doesn’t
subside or gets worse as days go by,
schedule an appointment with your
doctor—even if you can still go about
your daily routine.
Once you’ve resolved any acute
physical crises, it’s time to manage
your pain. Most types of pain can be
mollified by nonprescription medications and minor adjustments to your
daily life (think: strengthening your
lower back if you’re prone to injuring it or getting an anti-glare filter
for your computer if you get frequent
headaches at work). But if the pain is
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OUCH! NOW WHAT?
chronic, other strategies may also be
helpful. (You’ll find more information
on many of these options elsewhere
in this publication.)
Take over-the-counter meds These
include acetaminophen, ibuprofen
and naproxen, says Whitney. Topical
pain relievers, like Ben Gay, can also
be helpful in relieving pain localized
to certain areas of the body.
Consider Rx painkillers If you don’t
have a family history of addiction
and are using them as directed, prescription pain killers can be helpful in
weathering acute bouts of pain, says
Wolf. Prescription drugs should only
be taken for short periods of time:
The Center For Disease Control and
Prevention only recommends taking
opioids for three to seven days.
Get physical Physical therapy, exercise, massage therapy, yoga, tai chi,
chiropractic work and osteopathic
manipulation (a type of hands-on
movement by a physician that involves stretching, resistance and
gentle pressure) can mitigate various types of physical suffering, says
Whitney.
Try an alternative approach Acupuncture has been found to reduce
chronic and acute pain. Laser therapy has also demonstrated effectiveness in targeting some types of pain.

Whether you’ve sprained an ankle or taken a tumble,
here’s how the classic RICE treatment can help in the
24-48 hours following an injury.
REST When you’ve injured an area of your body, don’t

subject it to any additional stress—it can increase
inflammation, worsen the injury and extend recovery time.
Just how much rest depends on the injury. Avoid activities
that further strain the affected area until the pain
subsides. But don’t stay in bed—modify your usual routine.
“For most minor injuries, a week of rest should suffice,”
says board-certified anesthesiologist Christian Whitney,
D.O. “If the pain persists, get evaluated by your doctor.”

ICE is an analgesic, meaning it reduces pain. It does this
in part by numbing the affected area of the body, but
its pain-reducing effects are also achieved by reducing
inflammation in damaged tissues. Wrap the ice in a
paper towel or thin cloth and hold to the affected area
for 20 minutes on, 20 minutes off, says Whitney. Repeat
this cycle as often as you can for the first 24 to 48 hours.
COMPRESSION A snug bandage wrapped around a
recent injury can help reduce blood flow to the damaged
area, preventing swelling. Loosen it if you experience
tingling, numbness or pain in the wrapped area or in
your toes, fingers or feet (depending on the location of
compression). Re-wrap every two to three hours.
ELEVATION is a bit more feasible for lower-body
injuries and involves propping the extremity above the
body’s midline. By holding that limb up against gravity,
blood won’t be rushing to the site of injury as heavily,
thus preventing inflammation (and edema, a condition
involving the excess buildup of fluid).

Learn new coping skills Stuckey
notes a lot of work with chronic pain
sufferers involves helping them learn
adaptive ways to cope. This means unFollow an anti-inflammatory diet learning behaviors like avoiding activResearch has shown that foods that ities and “catastrophizing” (“I’ll never
are high in omega-3 polyget out of bed again and my
unsaturated fatty acids
life will be awful”). MindOver
(like salmon and walnuts)
fulness meditation can be
25 million
can help reduce pain in
helpful in this regard. Other
Number of
conditions like headaches
studied approaches include
American
adults who
and rheumatoid arthritis.
positive self-statements (“I
reported
And certain fruits and vegcan and will deal with this
having
etables, like tart cherries
pain”) and problem-focused
pain every
day for the
and spinach, have been
coping (dealing directly
previous
shown to reduce sensitivwith an adverse situation by
three
ity to pain in diabetic neuchanging the environment
months
ropathy patients.
or perspective).

Strengthen your social ties Studies
show that people who may perceive
themselves to be lonely are more
likely to experience more intense
and frequent physical pain. Other
research has shown that holding a
loved one’s hand or looking at a picture of someone we feel deeply connected to can help to lessen how severe we experience pain to be. (Having my mother by my side throughout my hospital visit and during my
recovery certainly made my pain
seem easier to handle.) Consider
spending more time with loved ones
or forging sturdier connections as a
solid prescription—it will make you
feel better.
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