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“Before medical X-ray machines 
were available, people who were in 
an accident and had serious injuries 
would often need exploratory sur-
gery to find out what was wrong,” 
says CAPT Thomas Ohlhaber, U.S. 
Public Health Service, a physicist and 
deputy director of the Food and Drug 
Administration’s (FDA) Division of 
Mammography Quality and Radia-
tion Programs. 

“But today, if you’re brought to the 
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 One of medicine’s 
most remarkable 
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is the use of X-rays 
to see inside the 
body without having 
a surgeon wield a 
scalpel. 

emergency room with severe inju-
ries, within a few minutes you can 
be X-rayed, often with a sophisticated 
computed tomography, or ‘CT,’ unit, 
have your injuries assessed, and be 
treated quickly before you progress 
to a much more serious state,” says 
Ohlhaber.

X-rays are used for much more 
than identifying injuries from acci-
dents. They are used to screen for, 
diagnose, and treat various medical 

conditions. X-rays can be used on just 
about any part of the body—from 
the head down to the toes—to iden-
tify health problems ranging from 
a broken bone to pneumonia, heart 
disease, intestinal blockages, and kid-
ney stones. And X-rays cannot only 
find cancerous tumors, but can often 
destroy them.

Along with their tremendous value, 
medical X-rays have a drawback: they 
expose people to radiation. FDA reg-
ulates radiation-emitting products 
including X-ray machines. But every-
one has a critical role in reducing 
radiation while still getting the maxi-
mum benefit from X-ray exams.

What are X-rays?
X-rays are a form of electromagnetic 
radiation that can penetrate cloth-
ing, body tissue, and internal organs. 
An X-ray machine sends this radia-
tion through the body. Some of the 
radiation emerges on the other side 
of the body, where it exposes film 
or is absorbed by a digital detector 
to create an image. And some of it 
is absorbed in body tissues. It is the 
radiation absorbed by the body that 
contributes to the “radiation dose” a 
patient gets.

Because of their effectiveness in the 
early detection and treatment of dis-
eases, and their ready access in doc-
tor’s offices, clinics, and hospitals, 
X-rays are used more today and on 
more people than in the past, accord-
ing to the National Council on Radia-
tion Protection and Measurements.

Reducing Radiation 
from Medical X-rays
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X-ray Risks
The risks of medical X-rays include
• a small increase in the chance of 
developing cancer later in life
• developing cataracts and skin burns 
following exposure to very high levels 
of radiation

The small risk of cancer depends on 
several factors:

• The lifetime risk of cancer increases 
as a person undergoes more X-ray 
exams and the accumulated radiation 
dose gets higher. 
• The lifetime risk is higher for a per-
son who received X-rays at a younger 
age than for someone who receives 
them at an older age.
• Women are at a somewhat higher 
lifetime risk than men for developing 
cancer from radiation after receiving 
the same exposures at the same ages.

The risk of cataracts and skin burns 
are mainly associated with repeated or 
prolonged interventional fluoroscopy 
procedures. These types of procedures 
show a continuous X-ray image on a 
monitor (an X-ray “movie”) to deter-
mine, for example, where to remove 
plaque from coronary arteries.

“The benefits of medical X-rays far 
outweigh their risks,” says CDR Sean 
Boyd, U.S. Public Health Service, an 
engineer and chief of FDA’s Diagnostic 
Devices Branch. “And everyone involved 
with medical X-rays can do their part to 

Ask your dentist if he/she uses the 
faster (E or F) speed film for X-rays. 
It costs about the same as the con-
ventional D speed film and offers 
similar benefits with a lower radiation 
dose. Using digital imaging detectors 
instead of film further reduces radia-
tion dose.

Know your X-ray history. “Just as you 
may keep a list of your medications 
with you when visiting the doctor, 
keep a list of your imaging records, 
including dental X-rays,” says Ohl-
haber. An X-ray record card you can 
keep in your wallet can be found at 
www.fda.gov/cdrh/consumer/record_
card.pdf. When an X-ray is taken, fill 
out the card with the date and type of 
exam, referring physician, and facil-
ity and address where the images are 
kept. Show the card to your health 
care professionals to avoid unnec-
essary duplication of X-rays of the 
same body part. Keep a record card 
for everyone in your family.

FDA’s Role
FDA works to reduce radiation doses 
to the public while preserving image 
quality for an accurate exam by
• establishing performance standards 
for radiation-emitting products, rec-
ommending good practices, and con-
ducting educational activities with 
health professionals, scientists, indus-
try, and consumers to encourage the 
safe use of medical X-rays and mini-
mize unnecessary exposures
• working with professional groups and 
industry to develop international safety 
standards that build dose-reduction 
technologies into various procedures 
and types of radiological equipment
• working with states to help them 
annually inspect mammography facil-
ities, test mammography equipment 
(X-ray machines to help detect breast 
cancer), and ensure that facilities 
adhere to the Mammography Qual-
ity Standards Act, which establishes 
standards for radiation dose, person-
nel, equipment, and image quality
• monitoring industry technologi-
cal advances that reduce radiation 
doses. Equipment manufacturers 

•  In the early 1980s, medical X-rays made up about 11 percent of all the 
radiation exposure to the U.S. population. Current estimates attribute  nearly 
35 percent of all radiation exposure to medical X-rays. (Nuclear medicine 
procedures, which use radioactive material to create images of the body, 
account for about 12 percent of radiation exposure, and natural sources of 
radiation in the environment that we’re exposed to all the time make up 
approximately 50 percent.)

•  Radiation dose per person from medical X-rays has increased almost 500 
percent since 1982.

•  Nearly half of all medical X-ray exposures today come from CT equipment, 
and radiation doses from CT are higher than other X-ray studies. 

Source: National Council on Radiation Protection and Measurements

reduce radiation exposure—whether 
they’re a consumer or patient, doc-
tor, physicist, radiologist, technologist, 
manufacturer, or installer.”

Steps for Consumers 
Consumers have an important role in 
reducing radiation risks from medical 
X-rays. FDA recommends these steps:

Ask your health care professional 
how an X-ray will help. How will it 
help find out what’s wrong or determine 
your treatment? Ask if there are other 
procedures that might be lower risk 
but still allow a good assessment or 
treatment for your medical situation.

Don’t refuse an X-ray. If your health 
care professional explains why it is 
medically needed, then don’t refuse 
an X-ray. The risk of not having a 
needed X-ray is greater than the small 
risk from radiation.

Don’t insist on an X-ray. If your 
health care professional explains 
there is no need for an X-ray, then 
don’t demand one.

Tell the X-ray technologist in 
advance if you are, or might be, 
pregnant.

Ask if a protective shield can be 
used. If you or your children are get-
ting an X-ray, ask whether a lead apron 
or other shield should be used.



3 /  FDA Consume r  Hea l t h  In fo r ma t ion  /  U . S .  F ood  and  D r ug  Admin i s t r a t ion  F EBRUARY 2009

Consumer Health Information
www.fda.gov/consumer

have already incorporated several 
advances to decrease the dose in 
newer machines that perform CT, 
which is considered the gold stan-
dard for diagnosing many diseases 
but also contributes greatly to the 
collective radiation dose to the U.S. 
population.
• participating in “Image Gently,” a 
national initiative to educate parents 
and health care professionals about 
the special precautions required for 
children who get X-rays. (Children 
are more sensitive to medical X-ray 
radiation than adults.) 

This article appears on FDA’s Con-
sumer Health Information Web 

page (www.fda.gov/consumer), which 
features the latest updates on FDA-
regulated products. Sign up for free 
e-mail subscriptions at www.fda.gov/
consumer/consumerenews.html.

For More Information
X-ray Record Card
www.fda.gov/cdrh/consumer/record_
card.pdf 

Medical X-rays
www.fda.gov/cdrh/radhealth/products/
medicalxray.html

Radiology & Children: Extra Care 
Required
www.fda.gov/consumer/updates/
radiology_kids062308.html 

What are the Radiation Risks 
from CT? 
www.fda.gov/cdrh/ct/risks.html 

RadiologyInfo, a radiology 
information resource for patients 
www.radiologyinfo.org/

Whole-Body Computed 
Tomography (CT) Imaging 
www.fda.gov/womens/getthefacts/
ct.html

National Council on Radiation 
Protection and Measurements
www.ncrponline.org

Medical X-rays: How Much Radiation Are You Getting?
This table shows the radiation dose of some common medical X-ray exams compared to the radiation people are 
exposed to from natural sources in the environment. For example, the radiation exposure from one chest X-ray equals 
the amount of radiation a person is exposed to from their natural surroundings in 10 days.

The unit of measurement for an effective radiation dose is the millisievert (mSv). The average person in the United 
States receives a dose of about 3 mSv per year from naturally occurring radiation.

Three types of X-ray procedures are listed:
• computed tomography (CT) generates a three-dimensional image of part of the body
• radiography generates a two-dimensional image
• mammography is radiography of the breast

For this procedure: Your effective 
radiation dose is: 

Comparable to natural 
background radiation for:

Abdominal region: 

Computed Tomography (CT)-Abdomen 10 mSv 3 years

Computed Tomography (CT)-Body 10 mSv 3 years

Radiography-Lower GI Tract 4 mSv 16 months

Radiography-Upper GI Tract 2 mSv 8 months

Bone: 

Radiography-Extremity 0.001 mSv Less than 1 day

Chest:

Computed Tomography (CT)-Chest 8 mSv 3 years

Radiography-Chest 0.1 mSv 10 days

Women’s Imaging:

Mammography 0.7 mSv 3 months
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