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REPORTS OF THE COUNCIL ON SCIENCE AND PUBLIC HEALTH
The following reports, 1–9, were presented by Louis J. Kraus, MD, Chair:

1. CSAPH SUNSET REVIEW OF 2006 HOUSE POLICIES
Reference committee hearing: see report of Reference Committee D.
HOUSE ACTION: RECOMMENDATIONS ADOPTED AS FOLLOWS
REMAINDER OF REPORT FILED
At its 1984 Interim Meeting, the House of Delegates (HOD) established a sunset mechanism for House policies
(Policy G-600.110). Under this mechanism, a policy established by the House ceases to be viable after 10 years
unless action is taken by the House to retain it.
The objective of the sunset mechanism is to help ensure that the American Medical Association (AMA) Policy
Database is current, coherent, and relevant. By eliminating outmoded, duplicative, and inconsistent policies, the
sunset mechanism contributes to the ability of the AMA to communicate and promote its policy positions. It also
contributes to the efficiency and effectiveness of House of Delegates deliberations.
At its 2012 Annual Meeting, the House modified Policy G-600.110 to change the process through which the policy
sunset review is conducted. The process now includes the following:
(1) As the House of Delegates adopts policies, a maximum ten-year time horizon shall exist. A policy will typically
sunset after ten years unless action is taken by the House of Delegates to retain it. Any action of our AMA House
that reaffirms or amends an existing policy position shall reset the sunset “clock,” making the reaffirmed or
amended policy viable for another 10 years. (2) In the implementation and ongoing operation of our AMA policy
sunset mechanism, the following procedures shall be followed: (a) Each year, the Speakers shall provide a list of
policies that are subject to review under the policy sunset mechanism; (b) Such policies shall be assigned to the
appropriate AMA Councils for review; (c) Each AMA council that has been asked to review policies shall develop
and submit a report to the House of Delegates identifying policies that are scheduled to sunset. (d) For each policy
under review, the reviewing council can recommend one of the following actions: (i) Retain the policy; (ii) Sunset
the policy; (iii) Retain part of the policy; or (iv) Reconcile the policy with more recent and like policy; (e) For each
recommendation that it makes to retain a policy in any fashion, the reviewing Council shall provide a succinct, but
cogent justification. (f) The Speakers shall determine the best way for the House of Delegates to handle the sunset
reports. (3) Nothing in this policy shall prohibit a report to the HOD or resolution to sunset a policy earlier than its
10-year horizon if it is no longer relevant, has been superseded by a more current policy, or has been accomplished.
(4) The AMA Councils and the House of Delegates should conform to the following guidelines for sunset: (a) when
a policy is no longer relevant or necessary; (b) when a policy or directive has been accomplished; or (c) when the
policy or directive is part of an established AMA practice that is transparent to the House and codified elsewhere
such as the AMA Bylaws or the AMA House of Delegates Reference Manual: Procedures, Policies and Practices.
(5) The most recent policy shall be deemed to supersede contradictory past AMA policies. (6) Sunset policies will
be retained in the AMA historical archives.
In this report, the Council on Science and Public Health (CSAPH) presents its recommendations on the disposition
of the House policies from 2006 that were assigned to it. The CSAPH’s recommendations on policies are presented
in the Appendix to this report.
RECOMMENDATION
The Council on Science and Public Health recommends that the House of Delegates policies that are listed in the
Appendix to this report be acted upon in the manner indicated and the remainder of this report be filed.
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APPENDIX - Recommended Actions on 2006 House Policies and Directives
Policy Number
D-30-994

D-120.968

D-120.969
D-120.970
D-120.988

D-130.981
D-135.993

D-150.986

D-170.995
D-245.996
D-440.957
D-440.959
D-440.968
D-450.975
D-450.976
D-450.977
D-460.975
D-475.998
D-490.979
H-10.974

H-15.978
H-20.904

Title
Take Action to End Alcohol Ads on College
Sports Telecasts

Recommended Action and Rationale
Retain. Although the specific actions called for in this
directive were accomplished, the NCAA does not yet ban
alcohol ads for those products that contain less than 6%
alcohol by volume.
Pharmacy Review of First Dose Medication
Sunset #1 – outdated and the standards have been revised.
Retain #2 as stand-alone and change to AMA Policy as it is
still relevant.
FDA Oversight of Bioidentical Hormone (BH) Retain.
Preparations
Prescription Requirements for Schedule II (C- Sunset. Accomplished.
II) Controlled Substance for a Hospice Patient
Inappropriate Actions by Pharmacies and
Retain. AMA continues to work advocating for
Pharmacy Benefit Managers
implementation of a standardized electronic process for
pharmacy prior authorization.
Improving Regional Terrorism and Disaster
Sunset. Accomplished.
Preparedness and Response
Contamination of Drinking Water by
Sunset (1). Retain (2) in part to read as follows, and Change to
Pharmaceuticals and Personal Care Products
AMA Policy:
(2) encourage AMA supports the EPA and other federal
agencies to engage in engaging relevant stakeholders, which
may include, but is not limited to the AMA, pharmaceutical
companies, pharmaceutical retailers, state and specialty
societies, and public health organizations, in the development
of guidelines for physicians and the public for the proper
disposal of pharmaceuticals and personal care products to
prevent contamination of drinking water systems.
Promotion of Healthy Lifestyles 1: Reducing Sunset (2) and (4). Retain 1, 3, and 5 and change to AMA
the Population Burden of Cardiovascular
Policy.
Disease by Reducing Sodium Intake
Human Papillomavirus (HPV) Inclusion in
Retain. Still relevant.
High School Education Curricula
Standardization of Newborn Screening
Sunset. Accomplished. Superseded by H-245.973.
Programs
Distribution and Administration of Vaccines
Sunset. Superseded by H-440.877.
Community-Associated Methicillin Resistant Sunset. Accomplished.
Staphylococcus Aureus
Expedited Partner Therapy (Patient-Delivered Sunset (1), (2), (3). Accomplished. Retain (4) as stand-alone
Partner Therapy)
directive.
Centers for Excellence Designation
Sunset. Accomplished.
Patient Safety
Sunset. Accomplished.
Patient Adherence to Treatment Plans
Sunset. Superseded by AMA Policy H-373.993 – and a “Steps
Forward” module has been created on medication adherence.
Tobacco Use or Exposure as a Variable in
Retain. Change to AMA policy.
Clinical Research
Home Sedation for Children Undergoing
Sunset. Accomplished.
Outpatient Procedures
Banning Smoking in All Workplaces
Retain. Still relevant. Not all workplaces are smoke-free.
Assurance of the Public’s Health Aboard
Retain. Proposed legislation referred to as Cruise Passenger
Cruise Ships
Protection Act of 2015 (CPPA), H.R. 3142, is currently
pending in Congress.
Voluntary Highway Lights-On Campaign
Retain. Still relevant.
HIV/AIDS Education and Training
Retain in part. Retain (1) a), d), e), and f) Retain b) in part to
read: b) Can be a catalyst to bring the Our AMA urges the
communications industry, government officials, and the health
care communities together to design and direct efforts for
more effective and better targeted public awareness and
information programs about HIV disease prevention through
various public media, especially for those persons at increased
risk of HIV infection;
Sunset c) and g), (2) Retain a), sunset b), Retain c in part to
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H-50.988
H-55.990

H-60.934

H-60.935
H-60.951
H-60.992
H-65.974
H-75.996

Science and Public Health - 1
Title

Recommended Action and Rationale
read: cb) Supports efforts to obtain adequate funding from
local, state, and national sources for the immediate
development and implementation of HIV educational
programs as part of comprehensive health education in the
schools.
Retain (3) in part to read: (a) Our AMA supports continued
efforts to work with other medical organizations, public health
officials, universities, and others to foster the development
and/or enhancement of programs to provide comprehensive
information and training for primary care physicians, other
front-line health workers (specifically including those in drug
addiction treatment and community health centers and
correctional facilities), and auxiliaries focusing on basic
knowledge of HIV infection, modes of transmission, and
recommended risk reduction strategies. Such efforts should
assure: (i) educational programs covering practical and
didactic aspects of universal precautions and infectious control
procedures be conducted for all health care workers, and
especially for physicians who practice invasive procedures;
(ii) an easily accessible method of receiving the most current
authoritative information on HIV; (iii) readily available
training in HIV counseling and education; (iv) continuing
education and training on techniques related to nonjudgmental
history taking of sexual practices and drug use; (v)
identification of effective ways to change those behaviors that
place a person at risk of HIV infection; (vi) a review of
methods other than education and counseling that might be
effective in preventing the spread of HIV among intravenous
drug users; Sunset b), c), d) e). Sunset (4) a), b) and c).
Thiamin Addition to Alcohol
Retain (1) with change in title to read: “Improving Nutritional
State of Persons with Alcohol Use Disorder.” Delete (2).
Autologous Blood Transfusions
Sunset. Outdated and impractical policy.
Cancer Risk of Pesticides in Agricultural
Sunset. On September 28, 2015 EPA released
Workers
its long-awaited improved rules for protecting farmworkers
from on-the-job exposure to hazardous pesticides.
Internet Pornography: Protecting Children and Retain in part with title change to: “Internet Pornography:
Youth Who Use the Internet
Protecting Children and Youth Who Use the Internet and
Social Media.” Still relevant. Modify slightly to read
(additions underlined):
Our AMA:
(1) Recognizes the positive role of the Internet in providing
health information to children and youth.
(2) Recognizes the negative role of the Internet
in connecting children and youth to predators
and exposing them to pornography.
(3) Supports federal legislation that restricts Internet
access to pornographic materials in designated public
institutions where children and youth may use the
Internet.
(4) Encourages physicians to continue efforts to raise
parent/guardian awareness about the importance of
educating their children about safe internet and social
media use.
(5) Supports school-based media literacy programs that
teach effective thinking, learning, and safety skills
related to internet and social media use.
The National Children’s Study
Sunset. The National Children’s Study closed on December
12, 2014 following the advice of an expert review group.
Aspiration Hazard of Peanuts and Other Nuts Sunset.
Missing and Exploited Children
Sunset. Outdated, predates the Internet.
Gender-Based Violence
Retain (1) and (3). Sunset (2).
Media Advertising and Public Service
Retain. Still relevant.

© 2016 American Medical Association. All rights reserved.

302
Science and Public Health - 1
Policy Number

H-95.985
H-95.986

H-100.988
H-115.985
H-115.997
H-120.963
H-125.985
H-130.979
H-130.981
H-135.945
H-135.954

H-145.982

H-150.979
H-170.995
H-245.976
H-245.978

H-365.990
H-370.970
H-420.982

H-425.983

H-425.984
H-425.993
H-440.879
H-440.909
H-440.910
H-440.911
H-440.948

June 2016

Title
Announcements Regarding Contraception and
Safe Sexual Practices
Drug Screening and Mandatory Drug Testing
State Legislation to Monitor Prescription of
Schedule II Drugs
Homeopathic Pharmacopoeia
Warning Labels on Over-The-Counter Iron
Preparations and Dietary Supplements
Patient Package Inserts
Epidemiology of Drug Errors
Expanded Use of the AMA’s Principles of a
Sound Drug Formulary
National Disaster Medical System
The Heimlich Maneuver
Encouraging Alternatives to PVC/DEHP
Products in Health
Education and Prevention Programs Regarding
Air Pollution Impact on Body Organs and
Systems
Prevention of Ocular Injuries from BB and Air
Guns

Fast Food
Healthful Lifestyles
Hyponatremic Seizures Among Infants Fed
with Commercial Bottled Drinking Water
Impact of 24-Hour Postpartum Stay on Infant
and Maternal Health

Adverse Health Effects of Video Display
Terminals
Umbilical Cord Blood Transplantation: The
Current Scientific Understanding
Standard Terminology for Reporting of
Reproductive Health Statistics in the United
States
The Preservation of Guidelines for Adolescent
Preventive Services (GAPS) in Current
Practice
Clinical Preventive Services
Health Promotion and Disease Prevention
Expedited Partner Therapy (Patient-delivered
Partner Therapy): An Update
Regulation of Tattoo Artists and Facilities

Recommended Action and Rationale

Retain pending Council update.
Retain with change in title to read “State Legislation to
Monitor Prescription of Controlled Substances Schedule II
Drugs”. Still relevant.
Sunset. AMA supports review by the FDA.
Retain. Still an issue.
Sunset. Superseded by Policy H-115.969.
Retain. Still relevant.
Retain. Still relevant.
Retain. Still relevant.
Sunset due to variable guidelines.
Retain. Still relevant.
Sunset. Not a strategic priority.

Retain. Still relevant. Despite an April 2015 report from the
American Association for Pediatric Ophthalmology and
Strabismus encouraging stricter regulations on the use of air
guns as well as greater usage of eye protection, the federal
government doesn’t regulate the sale of non-powder guns, and
only 22 states restrict the ownership and use of these guns.
This in spite of dramatic increases in eye injuries in children
from air guns, BB guns and paintball guns.
Retain. Still relevant.
Retain. Still relevant.
Sunset. Multiple educational opportunities now exist
regarding infant nutrition.
Sunset. National Conference of State Legislatures published
final maternity length-of-stay rules and they became effective
December 9, 2008 taking effect on January 2, 2009. Rules
state 48 hour minimum post vaginal delivery, 96 hours post
cesarean section.
Sunset due to change in technology.
Retain. The American Society of Hematology published
article in 2013. Still relevant.
Retain. Still relevant.

Sunset. Last updated 1998. No longer AMA project.

Retain. Still relevant.
Retain. Still applicable.
Retain. Still relevant.

Retain. Still relevant. A couple of states still do not regulate
tattoo artists and facilities.
Medicine-Public Health Congress: Follow-Up Sunset. No viable constituency has been established.
Action
Medicine/Public Health Initiative
Sunset. Infrastructure not in place to support an activity of this
magnitude.
Health Care Workers Infected with Hepatitis B Sunset # 1 and #3--CDC Guidelines now in place superseding
Virus
these recommendations. Retain #2 in part to read as follows:
All health care workers (i.e., any person involved in patient
care in a paid capacity or as a volunteer and as a student,
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Community Control of Public Sources of
Spread of Sexually Transmitted Diseases
Radon in Homes
Radioepidemiologic Tables
Involvement of Physician Expertise in NonMilitary Radiation Emergencies

H-455.990

Safe Use of Radioactive Materials in Medical
Practice

H-460.929

Expanded Public Education Program in
Support of Animal Research
Increased Public Education Regarding Animal
Research
Medical Research Involving Animals
Youth Training for Participating in Olympic
Level Competition
Ultimate and Extreme Fighting
Use of Protective Headgear During Equestrian
Activities

H-460.932
H-460.957
H-470.964
H-470.965
H-470.977

H-480.967
H-480.983
H-485.992

Alternative Therapies for the Symptoms of
Menopause
Clinical Ecology
Support for Increased Educational Children’s
Television Programming

Recommended Action and Rationale
resident, trainee, or trained worker) who are at risk of
infection with HBV should be fully immunized with HBV
vaccine.
Sunset. Outdated.
Retain. Still relevant.
Sunset. Outdated and no longer relevant.
Retain with change in title to read: “Involvement of Physician
Expertise in Non-Military Radiation Emergencies.” Still
relevant.
Sunset, no longer relevant. Federal, state and local agencies
share responsibility for overseeing the uses of radiation in
medicine. Radioactive material is regulated by the NRC or an
Agreement State. There are 37 states that have signed
agreements with the NRC allowing them to regulate the use of
certain radioactive materials. These states issue licenses to and
oversee medical users such as university medical centers,
hospitals, clinics and doctors in private practice. The NRC
similarly licenses and oversees medical uses in the 13 nonAgreement States, the District of Columbia, Puerto Rico and
other US territories. The NRC is also responsible for ensuring
the common defense and security of nuclear materials.
Retain, pending policy consolidation by CSAPH.
Retain, pending policy consolidation by CSAPH.
Retain, pending policy consolidation by CSAPH.
Sunset. Accomplished. National Association for Sport and
Physical Education published guidelines on this in 2010.
Retain. Still continues.
Sunset. Professional Association of Therapeutic
Horsemanship International requires all participants to wear
protective headgear as of 2012 PATH standards.
Sunset pending CSAPH Report.
Sunset. Not necessary.
Retain. Still relevant.

2. HUMAN AND ENVIRONMENTAL EFFECTS OF LIGHT EMITTING DIODE
(LED) COMMUNITY LIGHTING
Reference committee hearing: see report of Reference Committee E.
HOUSE ACTION: RECOMMENDATIONS ADOPTED
REMAINDER OF REPORT FILED
See Policy H-135.927
INTRODUCTION
With the advent of highly efficient and bright light emitting diode (LED) lighting, strong economic arguments exist
to overhaul the street lighting of US roadways.1-3 Valid and compelling reasons driving the conversion from
conventional lighting include the inherent energy efficiency and longer lamp life of LED lighting, leading to savings
in energy use and reduced operating costs, including taxes and maintenance, as well as lower air pollution burden
from reduced reliance on fossil-based carbon fuels.
Not all LED light is optimal, however, when used as street lighting. Improper design of the lighting fixture can
result in glare, creating a road hazard condition.4,5 LED lighting also is available in various color correlated
temperatures. Many early designs of white LED lighting generated a color spectrum with excessive blue
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wavelength. This feature further contributes to disability glare, i.e., visual impairment due to stray light, as blue
wavelengths are associated with more scattering in the human eye, and sufficiently intense blue spectrum damages
retinas.6,7 The excessive blue spectrum also is environmentally disruptive for many nocturnal species. Accordingly,
significant human and environmental concerns are associated with short wavelength (blue) LED emission.
Currently, approximately 10% of existing US street lighting has been converted to solid state LED technology, with
efforts underway to accelerate this conversion. The Council is undertaking this report to assist in advising
communities on selecting among LED lighting options in order to minimize potentially harmful human health and
environmental effects.
METHODS
English language reports published between 2005 and 2016 were selected from a search of the PubMed and Google
Scholar databases using the MeSH terms “light,” “lighting methods,” “color,” “photic stimulation,” and “adverse
effects,” in combination with “circadian rhythm/physiology/radiation effects,” “radiation dosage/effects,”
“sleep/physiology,” “ecosystem,” “environment,” and “environmental monitoring.” Additional searches using the
text terms “LED” and “community,” “street,” and “roadway lighting” were conducted. Additional information and
perspective were supplied by recognized experts in the field.
ADVANTAGES AND DISADVANTAGES OF LED STREET LIGHTS
The main reason for converting to LED street lighting is energy efficiency; LED lighting can reduce energy
consumption by up to 50% compared with conventional high pressure sodium (HPS) lighting. LED lighting has no
warm up requirement with a rapid “turn on and off” at full intensity. In the event of a power outage, LED lights can
turn on instantly when power is restored, as opposed to sodium-based lighting requiring prolonged warm up periods.
LED lighting also has the inherent capability to be dimmed or tuned, so that during off peak usage times (e.g., 1 to 5
AM), further energy savings can be achieved by reducing illumination levels. LED lighting also has a much longer
lifetime (15 to 20 years, or 50,000 hours), reducing maintenance costs by decreasing the frequency of fixture or bulb
replacement. That lifespan exceeds that of conventional HPS lighting by 2-4 times. Also, LED lighting has no
mercury or lead, and does not release any toxic substances if damaged, unlike mercury or HPS lighting. The light
output is very consistent across cold or warm temperature gradients. LED lights also do not require any internal
reflectors or glass covers, allowing higher efficiency as well, if designed properly.8,9
Despite the benefits of LED lighting, some potential disadvantages are apparent. The initial cost is higher than
conventional lighting; several years of energy savings may be required to recoup that initial expense.10 The spectral
characteristics of LED lighting also can be problematic. LED lighting is inherently narrow bandwidth, with “white”
being obtained by adding phosphor coating layers to a high energy (such as blue) LED. These phosphor layers can
wear with time leading to a higher spectral response than was designed or intended. Manufacturers address this
problem with more resistant coatings, blocking filters, or use of lower color temperature LEDs. With proper design,
higher spectral responses can be minimized. LED lighting does not tend to abruptly “burn out,” rather it dims slowly
over many years. An LED fixture generally needs to be replaced after it has dimmed by 30% from initial
specifications, usually after about 15 to 20 years.1,11
Depending on the design, a large amount blue light is emitted from some LEDs that appear white to the naked eye.
The excess blue and green emissions from some LEDs lead to increased light pollution, as these wavelengths scatter
more within the eye and have detrimental environmental and glare effects. LED’s light emissions are characterized
by their correlated color temperature (CCT) index.12,13 The first generation of LED outdoor lighting and units that
are still widely being installed are “4000K” LED units. This nomenclature (Kelvin scale) reflects the equivalent
color of a heated metal object to that temperature. The LEDs are cool to the touch and the nomenclature has nothing
to do with the operating temperature of the LED itself. By comparison, the CCT associated with daylight light levels
is equivalent to 6500K, and high pressure sodium lighting (the current standard) has a CCT of 2100K. Twenty-nine
percent of the spectrum of 4000K LED lighting is emitted as blue light, which the human eye perceives as a harsh
white color. Due to the point-source nature of LED lighting, studies have shown that this intense blue point source
leads to discomfort and disability glare.14
More recently engineered LED lighting is now available at 3000K or lower. At 3000K, the human eye still perceives
the light as “white,” but it is slightly warmer in tone, and has about 21% of its emission in the blue-appearing part of
the spectrum. This emission is still very blue for the nighttime environment, but is a significant improvement over
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the 4000K lighting because it reduces discomfort and disability glare. Because of different coatings, the energy
efficiency of 3000K lighting is only 3% less than 4000K, but the light is more pleasing to humans and has less of an
impact on wildlife.
Glare
Disability glare is defined by the Department of Transportation (DOT) as the following:
Disability glare occurs when the introduction of stray light into the eye reduces the ability to resolve spatial
detail. It is an objective impairment in visual performance.
Classic models of this type of glare attribute the deleterious effects to intraocular light scatter in the eye. Scattering
produces a veiling luminance over the retina, which effectively reduces the contrast of stimulus images formed on
the retina. The disabling effect of the veiling luminance has serious implications for nighttime driving visibility.15
Although LED lighting is cost efficient and inherently directional, it paradoxically can lead to worse glare than
conventional lighting. This glare can be greatly minimized by proper lighting design and engineering. Glare can be
magnified by improper color temperature of the LED, such as blue-rich LED lighting. LEDs are very intense point
sources that cause vision discomfort when viewed by the human eye, especially by older drivers. This effect is
magnified by higher color temperature LEDs, because blue light scatters more within the human eye, leading to
increased disability glare.16
In addition to disability glare and its impact on drivers, many residents are unhappy with bright LED lights. In many
localities where 4000K and higher lighting has been installed, community complaints of glare and a “prison
atmosphere” by the high intensity blue-rich lighting are common. Residents in Seattle, WA have demanded
shielding, complaining they need heavy drapes to be comfortable in their own homes at night.17 Residents in Davis,
CA demanded and succeeded in getting a complete replacement of the originally installed 4000K LED lights with
the 3000K version throughout the town at great expense.18 In Cambridge, MA, 4000K lighting with dimming
controls was installed to mitigate the harsh blue-rich lighting late at night. Even in places with a high level of
ambient nighttime lighting, such as Queens in New York City, many complaints were made about the harshness and
glare from 4000K lighting.19 In contrast, 3000K lighting has been much better received by citizens in general.
Unshielded LED Lighting
Unshielded LED lighting causes significant discomfort from glare. A French government report published in 2013
stated that due to the point source nature of LED lighting, the luminance level of unshielded LED lighting is
sufficiently high to cause visual discomfort regardless of the position, as long as it is in the field of vision. As the
emission surfaces of LEDs are highly concentrated point sources, the luminance of each individual source easily
exceeds the level of visual discomfort, in some cases by a factor of 1000.17
Discomfort and disability glare can decrease visual acuity, decreasing safety and creating a road hazard. Various
testing measures have been devised to determine and quantify the level of glare and vision impairment by poorly
designed LED lighting.20 Lighting installations are typically tested by measuring foot-candles per square meter on
the ground. This is useful for determining the efficiency and evenness of lighting installations. This method,
however, does not take into account the human biological response to the point source. It is well known that
unshielded light sources cause pupillary constriction, leading to worse nighttime vision between lighting fixtures and
causing a “veil of illuminance” beyond the lighting fixture. This leads to worse vision than if the light never existed
at all, defeating the purpose of the lighting fixture. Ideally LED lighting installations should be tested in real life
scenarios with effects on visual acuity evaluated in order to ascertain the best designs for public safety.
Proper Shielding
With any LED lighting, proper attention should be paid to the design and engineering features. LED lighting is
inherently a bright point source and can cause eye fatigue and disability glare if it is allowed to directly shine into
human eyes from roadway lighting. This is mitigated by proper design, shielding and installation ensuring that no
light shines above 80 degrees from the horizontal. Proper shielding also should be used to prevent light trespass into
homes alongside the road, a common cause of citizen complaints. Unlike current HPS street lighting, LEDs have the
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ability to be controlled electronically and dimmed from a central location. Providing this additional control increases
the installation cost, but may be worthwhile because it increases long term energy savings and minimizes
detrimental human and environmental lighting effects. In environmentally sensitive or rural areas where wildlife can
be especially affected (e.g., near national parks or bio-rich zones where nocturnal animals need such protection),
strong consideration should be made for lower emission LEDs (e.g., 3000K or lower lighting with effective
shielding). Strong consideration also should be given to the use of filters to block blue wavelengths (as used in
Hawaii), or to the use of inherent amber LEDs, such as those deployed in Quebec. Blue light scatters more widely
(the reason the daytime sky is “blue”), and unshielded blue-rich lighting that travels along the horizontal plane
increases glare and dramatically increases the nighttime sky glow caused by excessive light pollution.
POTENTIAL HEALTH EFFECTS OF “WHITE” LED STREET LIGHTING
Much has been learned over the past decade about the potential adverse health effects of electric light exposure,
particularly at night.21-25 The core concern is disruption of circadian rhythmicity. With waning ambient light, and in
the absence of electric lighting, humans begin the transition to nighttime physiology at about dusk; melatonin blood
concentrations rise, body temperature drops, sleepiness grows, and hunger abates, along with several other
responses.
A number of controlled laboratory studies have shown delays in the normal transition to nighttime physiology from
evening exposure to tablet computer screens, backlit e-readers, and room light typical of residential settings.26-28
These effects are wavelength and intensity dependent, implicating bright, short wavelength (blue) electric light
sources as disrupting transition. These effects are not seen with dimmer, longer wavelength light (as from wood fires
or low wattage incandescent bulbs). In human studies, a short-term detriment in sleep quality has been observed
after exposure to short wavelength light before bedtime. Although data are still emerging, some evidence supports a
long-term increase in the risk for cancer, diabetes, cardiovascular disease and obesity from chronic sleep disruption
or shiftwork and associated with exposure to brighter light sources in the evening or night.25,29
Electric lights differ in terms of their circadian impact.30 Understanding the neuroscience of circadian light
perception can help optimize the design of electric lighting to minimize circadian disruption and improve visual
effectiveness. White LED streetlights are currently being marketed to cities and towns throughout the country in the
name of energy efficiency and long term cost savings, but such lights have a spectrum containing a strong spike at
the wavelength that most effectively suppresses melatonin during the night. It is estimated that a “white” LED lamp
is at least 5 times more powerful in influencing circadian physiology than a high pressure sodium light based on
melatonin suppression.31 Recent large surveys found that brighter residential nighttime lighting is associated with
reduced sleep time, dissatisfaction with sleep quality, nighttime awakenings, excessive sleepiness, impaired daytime
functioning, and obesity.29,32 Thus, white LED street lighting patterns also could contribute to the risk of chronic
disease in the populations of cities in which they have been installed. Measurements at street level from white LED
street lamps are needed to more accurately assess the potential circadian impact of evening/nighttime exposure to
these lights.
ENVIRONMENTAL EFFECTS OF LED LIGHTING
The detrimental effects of inefficient lighting are not limited to humans; 60% of animals are nocturnal and are
potentially adversely affected by exposure to nighttime electrical lighting. Many birds navigate by the moon and star
reflections at night; excessive nighttime lighting can lead to reflections on glass high rise towers and other objects,
leading to confusion, collisions and death.33 Many insects need a dark environment to procreate, the most obvious
example being lightning bugs that cannot “see” each other when light pollution is pronounced. Other
environmentally beneficial insects are attracted to blue-rich lighting, circling under them until they are exhausted
and die.34,35 Unshielded lighting on beach areas has led to a massive drop in turtle populations as hatchlings are
disoriented by electrical light and sky glow, preventing them from reaching the water safely.35-37 Excessive outdoor
lighting diverts the hatchlings inland to their demise. Even bridge lighting that is “too blue” has been shown to
inhibit upstream migration of certain fish species such as salmon returning to spawn. One such overly lit bridge in
Washington State now is shut off during salmon spawning season.
Recognizing the detrimental effects of light pollution on nocturnal species, US national parks have adopted best
lighting practices and now require minimal and shielded lighting. Light pollution along the borders of national parks
leads to detrimental effects on the local bio-environment. For example, the glow of Miami, FL extends throughout
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the Everglades National Park. Proper shielding and proper color temperature of the lighting installations can greatly
minimize these types of harmful effects on our environment.
CONCLUSION
Current AMA Policy supports efforts to reduce light pollution. Specific to street lighting, Policy H-135.932 supports
the implementation of technologies to reduce glare from roadway lighting. Thus, the Council recommends that
communities considering conversion to energy efficient LED street lighting use lower CCT lights that will minimize
potential health and environmental effects. The Council previously reviewed the adverse health effects of nighttime
lighting, and concluded that pervasive use of nighttime lighting disrupts various biological processes, creating
potentially harmful health effects related to disability glare and sleep disturbance.25
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following statements be adopted, and the remainder
of the report filed.
1.

That our American Medical Association (AMA) support the proper conversion to community-based Light
Emitting Diode (LED) lighting, which reduces energy consumption and decreases the use of fossil fuels.

2.

That our AMA encourage minimizing and controlling blue-rich environmental lighting by using the lowest
emission of blue light possible to reduce glare.

3.

That our AMA encourage the use of 3000K or lower lighting for outdoor installations such as roadways. All
LED lighting should be properly shielded to minimize glare and detrimental human and environmental effects,
and consideration should be given to utilize the ability of LED lighting to be dimmed for off-peak time periods.
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3. THE PRECISION MEDICINE INITIATIVE

Reference committee hearing: see report of Reference Committee E.
HOUSE ACTION: RECOMMENDATIONS ADOPTED
REMAINDER OF REPORT FILED
See Policy D-460.968
BACKGROUND
During the 2015 State of the Union address, the President announced the Precision Medicine Initiative (PMI), an
ambitious project aiming to “bring us closer to curing diseases like cancer and diabetes and give all of us access to
the personalized information we need to keep ourselves and our families healthier.”1 The PMI has two overarching
goals: intensified efforts toward the molecular characterization of cancers and development of targeted therapeutics;
and the creation of a research cohort of over one million volunteers who will share genetic data, biological samples,
and diet and lifestyle information, all linked to their electronic health records if they choose.2 The Administration
has tasked the National Institutes of Health (NIH), the National Cancer Institute (NCI), the Food and Drug
Administration (FDA), and the Office of the National Coordinator for Health Information Technology (ONC) with
carrying out various aspects of the PMI, and also has challenged private sector groups to assist in PMI efforts.3
In the context of the PMI, “precision medicine” is defined as prevention and treatment that takes into account
individual variations in genes, environment, and lifestyle.2 In some ways, physicians already are practicing
“precision medicine” by managing each patient according to his or her unique symptoms, medical and family
history, and preferences. However, recent technological advances such as the development of large-scale biologic
databases (for example, the human genome sequence), powerful methods for characterizing patients (proteomics,
metabolomics, genomics, cellular assays, and mobile health technologies), and computational tools for analyzing
large sets of data have vastly improved the ability to apply precision medicine principles to patient care.4
Implementation of the PMI is in the early stages, but a roadmap of key activities is emerging. However, it is not yet
clear how physicians will be affected by the PMI in the long term, and how they can contribute to its goals. The
scale of the initiative, especially its goal of developing a large research cohort, means that physicians are likely to
have clinical encounters with participants, and could view and use their patients’ genomic and other health data to
inform ongoing care. They could also have the opportunity to recruit patients to become part of the cohort, and may
be asked by patients about cohort enrollment and health data sharing. In the near future, successful PMI research
projects that are translated into clinic practice will result in additional genomic and digital data that could influence
patient management. The Council on Science and Public Health has initiated this report to inform physicians and the
House of Delegates about the PMI and the potential ways that it could affect their practice and their patients.
METHODS
Literature searches were conducted in the PubMed database for English-language articles published between 2010
and 2016 using the search terms “precision medicine initiative” and “precision medicine.” These searches were
intended to identify the impetus for the Precision Medicine Initiative and the reactions to it. To capture reports not
indexed on PubMed, a Google search was conducted using the same search terms. Websites on the Precision
Medicine Initiative, maintained by the White House, NIH, and NCI were consulted, as were reports by the Advisory
Committee to the Director of the NIH and the Secretary’s Advisory Committee on Genetics, Health, and Society.
Additional articles were identified by manual review of the references cited in these publications.
OBJECTIVES OF THE PMI
More and better treatments for cancer
The field of oncology is already making great strides in precision medicine. Risk assessment, diagnosis, prognosis
and management can be tailored based on the genetic variations present in cancer cells. It has become standard
practice to use multi-variant panel tests to determine risk of recurrence and magnitude of benefit of chemotherapy
for certain breast cancers,5 and a number of similar multi-variant panels exist for characterizing other tumor types.6
Similarly, the availability and use of targeted therapeutics has increased. Nearly 50 oncology therapeutics targeted to
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genetic variations have been approved by the FDA.7,8 However, too often, after remarkable results with a targeted
therapeutic, cancer cells acquire resistance and stop responding. A deeper understanding of the molecular
underpinnings of cancer is needed to develop more effective treatments, making the field of oncology a fitting
candidate for the PMI.
The NCI has been tasked by the PMI with addressing obstacles that are commonly encountered in “precision
oncology,” e.g., unexplained drug resistance, genomic heterogeneity of tumors, insufficient means for monitoring
responses and tumor recurrence, and limited knowledge about the use of drug combinations.4 The NCI plans to
address these obstacles by expanding precision medicine clinical trials focused on assigning patients to therapy
targeted to the genetic alterations thought to be driving their cancer.9 An example of this type of trial already
underway is NCI-MATCH, a large, multi-site trial that analyzes patients’ tumors to determine whether they contain
genetic abnormalities for which a targeted drug already exists and assigns treatment based on the abnormality.10 A
pediatric version of NCI-MATCH is expected to launch in 2016.11 Under the PMI, the NCI also plans to increase its
support of research on the development of new in vitro models of human cancers and better understand what drives
the molecular response to immunotherapies; and establish a “knowledge network,” i.e., a national database that
houses and integrates genomic information from tumors, including clinical response data and outcomes information,
as a resource for scientists, health care professionals, and patients.9
Creation of a voluntary national research cohort
For more than a decade, a case has been made for the development of a large US research cohort, which would
enable prospective studies on a wide range of diseases.12-15 A research cohort is made up of a large number of
individuals willing to provide access to their specimens and medical information and the collection of information
about their environmental exposures (including physical, social, and behavioral information).14 Data stored in
databases and specimens stored in repositories could then be accessed by qualified investigators for specific and
approved research purposes.14 Large research cohorts have been created recently by several groups, the largest of
which include the US Department of Veterans Affairs’ Million Veteran Program; Geisinger Health System’s
MyCode Project; and Kaiser Permanente’s Research Program on Genes, Environment, and Health.
As part of the PMI, the NIH has been tasked with creating a national research cohort. During much of 2015, a
Working Group of the Advisory Committee to the Director of the NIH held public forums, solicited feedback, and
developed plans around such issues as the unique scientific opportunities offered by the cohort, characteristics of
already existing cohorts, effective mechanisms for analyzing large amounts of data, maximizing participant
engagement, and using mobile and personal health technologies for data collection.16 The Working Group issued a
report late in 2015 with its recommendations for creating the cohort.17 Among the recommendations were:
•
•
•
•

•

Cohort Assembly: The PMI cohort should be a new, broadly accessible, national research resource of volunteers
that reflect the diversity of the US. All potential participants in the cohort must agree to share their health data,
provide a biospecimen (blood), and be recontacted for future research.
Cohort Recruitment: Any individual living in America should have the opportunity to directly volunteer for the
PMI Cohort Program or join through health care provider organizations (HPOs).
Participant Engagement: The PMI Cohort Program should return to each participant their own results and
aggregated results from its studies. Participants should be able to set preferences to dictate how much personal
information they receive, and be able to change their preferences throughout their participation in the cohort.
Data Collection and Storage: The PMI Cohort Program should anticipate and collect a diverse set of data types,
beginning with a core set of high-value variables to be acquired during enrollment from all participants and
stored centrally. The initial core data set should include data from electronic health records (EHRs), health
insurance organizations, participant surveys, mHealth technologies, and biologic investigations.
Data Security and Access: A data access control approach appropriate to the level of sensitivity of the data,
from open-access for summary data to role-based access for individual level data, should be instituted. Data
should be accessed and analyzed in de-identified forms, and secure computing environments should be used for
data access and analysis.
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INITATIVES ENABLING THE PMI
To enable the PMI to proceed as the President has envisioned it, several improvements to research, regulatory, and
data access infrastructures need to be instituted. Additionally, the innovative capabilities of private entities should be
explored and applied to the PMI to solve current challenges.
Regulatory modernization
The Common Rule. The collection and use of data that straddle the research and patient care boundary, such as that
likely to be generated in the PMI, should be subject to principles that both protect the participants and foster
innovation.17 To that end, United States Department of Health and Human Services (HHS) announced late in 2015
proposed revisions to the Common Rule, the regulations governing the ethical conduct of research involving
humans.18,19 The revisions have two central goals: enhance respect and safeguards for research participants, and
increase research efficiency by reducing unnecessary burdens and calibrating oversight to the level of risk. A major
step toward the latter goal was taken in February 2016 when the NIH announced that it is establishing a central PMI
Cohort Program Institutional Review Board with expertise in mobile health technologies, bioinformatics, health
disparities, epidemiology, genomics, and environmental health for oversight and review of the research conducted in
the Cohort Program.20
Next-generation sequencing. As part of the PMI, the FDA has begun to explore what type of oversight framework
and resources would be appropriate for the clinical tests used to analyze the biological information provided by
participants.21 Specifically, the FDA is focusing on the use of next-generation sequencing (NGS)-based
technologies. NGS is a method for rapid and large-scale genomic sequencing; it is used in whole genome and whole
exome sequencing, and often in panel-based tests that analyze dozens or even hundreds of genetic variants
simultaneously.22,23 NGS is distinct from narrowly targeted tests because it is likely to reveal a large number of
secondary findings, i.e., genetic variants not related to the phenotype under investigation but that might impact a
patient’s health.24 Since the biospecimens contributed to the PMI will likely be genetically analyzed using NGSbased testing, the FDA has been exploring oversight mechanisms for it. The FDA has stated that because NGS tests
are capable of detecting so many genetic variants that were not necessarily the initial targets of the tests, the
traditional construct of evaluating the safety and efficacy of a targeted test that detects only one or a few variants
may not be applicable to NGS.21,25
The AMA has been active in its advocacy for genetic test oversight, including for NGS-based tests. The AMA
supports a Clinical Laboratory Improvement Amendments (CLIA)-based laboratory oversight system along with
appropriate third-party accreditation, and is opposed to FDA oversight of laboratory-developed testing services in all
but the most narrow of circumstances.26 Accordingly, the AMA has made public comments and statements for the
record opposing FDA oversight that infringes on the practice of medicine, and has engaged with a broad group of
stakeholders to support regulatory reform for genetic tests that promotes innovation and preserves patient access.27-29
Patient access to health data. The PMI has emphasized that the participants who volunteer to take part in the cohort
will be treated as partners, including having access to the health data generated as a function of their participation.
This includes returning personal results and information to individual participants and sharing aggregate findings
from PMI investigations, and giving participants the opportunity to set preferences, and change those preferences at
any time, to dictate how much personal health information they want to receive.17
Key to patient accessibility of health data generated in the PMI is the right of individuals to access and obtain a copy
of their protected health information (PHI). In July of 2015, ONC and the Office for Civil Rights (OCR) announced
they would work to address barriers that prevent patients from accessing their health data.30 To honor that pledge,
OCR in January 2016 issued guidance on the Health Insurance Portability and Accountability Act’s provisions
providing individuals with the right to access and receive a copy of their PHI held by healthcare providers and health
plans.31 Additional efforts toward patient access to health information by improving interoperability and
accessibility have been undertaken by health technology stakeholders, including the AMA. In February 2016, the
AMA, along with dozens of health information technology developers, healthcare systems and physician health
provider advocacy groups, pledged to work with HHS to improve the flow of electronic health information to
patients and physicians to increase data sharing.32,33
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Public-private partnerships
The PMI will rely on partnerships with existing research cohorts, patient groups, and the private sector to develop
the infrastructure that will be needed to expand the cancer genomics projects and to launch the Cohort Program.3 In
February 2016, the Administration announced grant awards to several private sector and federal entities to begin
implementation of the Cohort Program. Grants were awarded to Vanderbilt University and Verily (formerly Google
Life Sciences) to develop a direct-volunteer pilot program that will explore the optimal approaches and systems for
engaging, enrolling, and retaining participants; the Health Resources and Services Administration to begin
partnerships with Federally Qualified Health Centers to develop, pilot, and refine approaches for bringing
underserved individuals, families, and communities into the PMI Cohort Program; and ONC for a program called
“Sync for Science” (“S4S”), which will pilot use of open, standardized applications to give individuals the ability to
contribute their data to research.20
Additionally, the Administration announced the commitments of more than 40 private sector organizations,
including the AMA, health information technology companies, academic medical centers, biotechnology and
pharmaceutical companies, research institutes, and advocacy groups, to assist in laying the foundation for the PMI,
including patient access to their health data, engaging research participants as partners, improving data sharing,
developing data security and privacy principles, and applying precision medicine to clinical practice.34 The
commitment of the AMA is:
The AMA commits to actively working in 2016 to improve patient access to their medical information and
helping physicians leverage electronic tools to make health information more readily available, developing and
disseminating a range of resources including toolkits, podcasts, and fact sheets. The AMA will also improve
awareness of the Precision Medicine Initiative among physicians, including: creating articles in AMA digital
publications; educational sessions at AMA meetings; emails/posts/tweets through social media channels; and
information about the Precision Medicine Initiative Cohort and how to volunteer, once enrollment begins.
PHYSICIAN INVOLVEMENT IN COHORT PROGRAM RECRUITMENT
Currently, little is known about how physicians will be affected by the PMI, but the implementation plans
announced for the Cohort Program suggest that physicians will play a key role in recruiting participants.
HPO participant recruitment
One of the two methods of recruiting participants for the Cohort Program will be through health care provider
organizations (HPOs), which the PMI defines as institutions at which patients receive care over time resulting in a
longitudinal record of care available in electronic format with ongoing, documented follow-up.17 Examples of HPOs
include academic medical centers, Federally Qualified Health Centers, vertically integrated private health care
organizations (e.g., Kaiser Permanente), and vertically integrated governmental organizations (e.g., VA).17
Accordingly, physicians practicing at these institutions likely will be expected to talk with their patients about the
Cohort Program and should be prepared to answer patients’ questions about it. Topics may range from broad
questions about what the Cohort Program is and what its goals are, to more specific questions about what type of
information might be returned from the Cohort Program and how physicians might use it for patient management.
A baseline health exam and submission of a biospecimen (blood) will be required for participants; therefore
physicians or their health professional team members will likely be performing the exams and collecting the
biospecimens. Even if the exams are conducted by a separate entity within the HPO, the data from the exam will be
deposited into the patient’s EHR and will be viewable and actionable by the patient’s physician. Participants also are
expected to share with the PMI certain health information in their EHR. Physicians therefore may need to be
prepared to talk with their patients about health data sharing, security, and privacy. When participants receive
individual results from the PMI, physicians should be prepared to answer patients’ questions about what the results
mean and how they could or should be applied to their care.
Direct volunteer enrollment
For those wishing to participate in the Cohort Program who do not have the opportunity to enroll through an HPO, a
second mechanism for enrollment is through direct volunteerism.17 These participants could be recruited through a
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number of technologies, such as Internet, social media, and mobile technologies, and through community and
advocacy organizations and events. Participants volunteering must visit a health professional for a baseline exam
and submission of a biospecimen. Physicians conducting these exams should be prepared to answer questions as
discussed above, i.e., what the Cohort Program is and what its goals are; what type of information might be returned
and how it might be applied to care; and what type of data sharing, security, and privacy protections are in place.
Participants volunteering outside of an HPO also must agree to share EHR data if they have it. The PMI envisions
participants sharing their EHR using “Blue Button” technology, a term referring to patient online access to health
care data with download ability and in some cases, transmittal to a third party application or service of the patient’s
choice.17,35 Although this technology is not part of all EHR systems to date, public and private sector organizations
have committed to make health information more easily available electronically to individuals and to encourage its
use.36 Physicians and their health professional team members may therefore be asked specifically about how to
access and share health data from their EHR.
CHALLENGES AND UNANSWERED QUESTIONS FOR PHYSICIANS
Physician education about precision medicine and the PMI
Successful PMI research projects that are translated into clinical practice will result in additional genomic and
digital data to inform patient management. But for these data to have a positive clinical impact, physicians need the
skills and tools to understand them and use them in a meaningful way. The pace of genomic discoveries and
subsequent clinical implementation has been so rapid that even those beginning practice just 10 years ago missed out
on contemporary genomics training in medical school. As a result, many physicians report being inadequately
prepared to use genomic information for patient care.37-39 This serves as a barrier to the implementation of genomic
technologies into routine practice, and must be addressed to foster success for the PMI.40,41 Consequently, as the
PMI begins, initiatives are needed to create genomics resources and tools that are integrated into clinical practice to
enable non-geneticist physicians to become proficient in practicing precision medicine.
In addition to the educational demand required for the PMI to impact clinical care, improved awareness of and
support for the initiative itself among physicians is needed. A number of articles in prestigious medical journals
have introduced the PMI,4,41-44 but the necessary involvement of physicians in conducting baseline exams for
patients enrolling, as well as the consequent role of the physician in answering patients’ questions about the PMI and
applying returned results to patient care, creates an imperative to generate support for the PMI among the physician
and health professional workforce. Studies have suggested that some physicians remain unsure that genomic
information is clinically useful at this point in time,37,45,46 creating a potential challenge in convincing physicians that
the PMI is a worthwhile endeavor. In addition, the majority of physicians in practice have other competing demands
on their time, including implementing new delivery models, participating in quality reporting initiatives, fulfilling
meaningful use requirements, and utilizing new digital medicine technologies. Physicians will need to be convinced
that the PMI should be prioritized among these competing demands.
EHR and data challenges
EHR capabilities. The health data collected as part of the PMI’s national cohort has the potential to significantly
impact clinical care—if it is accessible and meaningful to physicians. Robust and interoperable EHR systems and
other health information technology (health IT) must be able to access and display longitudinal health data from
each patient, no matter where that data is stored or whether it has been collected as part of the Cohort Program or by
another health professional. Similarly, clinical decision support that will enable application of the data to care
management is an essential component. However, many EHR systems in use today do not have such capabilities,
and physicians are frustrated with the usability of EHR systems and report that they sometimes hamper safe and
effective care.47
Significant improvements in EHR capabilities are needed for the essential data collection and sharing components of
the PMI. The PMI Working group has cited some aspects of Meaningful Use (MU) Stage 3 that could contribute to
the necessary innovation to facilitate the Cohort Program.17 However, concern exists among physicians that the
current MU program as well as Stage 3 create a significant barrier between the physician and patient by focusing on
counting measure compliance and meeting arbitrary thresholds. Many, including the AMA, believe the Stage 3 MU
proposal leaves many problems unanswered, diverts needed resources, and locks-in technology that will not assist
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patients and physicians in moving forward.48 A number of private sector companies and organizations have made
commitments to work with ONC on its S4S initiative, made up of pilot projects that aim to demonstrate new models
that enable EHR data access, control, and management; and that would consequently improve care coordination
among health professionals and researchers.20,34 While S4S is an exciting opportunity for patients and PMI
participants to manage their own complete medical record, MU requirements could stall the development of data
standards and redirect EHR vendor priorities toward building systems based on a legacy framework.
Data accuracy and usability. While the PMI plans to return to each Cohort Program participant their own results and
aggregated results from its studies, the participants’ physicians may not automatically receive such results.
Participants may have the opportunity to consent to sharing results directly with their physician. EHR capabilities
may also dictate whether results will be deposited in the participant’s EHR and are accessible to their physician.
Physicians also will need to determine which of the returned results might impact patient care. Depending on the
nature of the research being conducted, results may be applicable to patient care, for example, the results of a
genetic test that identifies a clinically actionable variant; on the other hand, results may reveal the presence or
absence of a biomarker that is still in experimental stages and not yet clinically informative. It is essential that
physicians receive results that are applicable to patient care, and that mechanisms exist for physicians to receive
other types of information should they desire and should the patient consent. Physician access to this data would
ensure that it is appropriately explained to the patient in the context of his or her medical and family history, and that
it is available to inform care when necessary.
Further, questions arise as to the quality and accuracy of the results, particularly those that are patient-generated.
The PMI plans to collect behavioral and environmental data from participant self-reporting and from wearable
sensors and applications.17 These data could include diet, physical activity, tobacco and alcohol use, heart rate,
respiratory rate, location, and environmental exposures.17 While physicians may be interested in some of these
measures, it will be difficult to verify the accuracy and quality of the data, and therefore to know whether it is
trustworthy. An additional consideration is whether it belongs in the EHR and if so, how it would be deposited.
In addition, MU Stage 3 includes a requirement for physicians to accept patient-generated health data (PGHD), and
certified EHRs must also support this function. PGHD are likely to play a role in precision medicine, yet methods
for tagging and analyzing these data are still in development, and significant concerns exist about the privacy and
security of this information. The mandate for PGHD also could mean that physicians will be required to purchase
and implement poorly functioning EHRs and interpret voluminous, unstructured data that may not be accurate or
clinically meaningful, detracting from the utility of health IT in the PMI.
CONCLUSIONS
The PMI is an ambitious initiative that holds great promise for improving patient care and outcomes. It will require
the coordination and commitment of both the federal and private sectors, and rests on the interest and willingness of
participants to enroll and share their health data.
The scale of the PMI means that physicians are likely to have clinical encounters with participants enrolled in the
Cohort Program. Ensuring that physicians are well-informed about the PMI and have the educational and health IT
resources needed for such an endeavor is vitally important. The Council believes that the AMA is well-positioned to
improve awareness of the PMI among physicians and to act as a resource for physicians who have questions about
how it will impact their patients.
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following statements be adopted and the remainder
of the report be filed.
1.

That our American Medical Association work with the Precision Medicine Initiative to gather input from
physicians to assist in the planning stages of the initiative and to improve awareness and willingness to recruit
patients as participants.

2.

That our AMA encourage the PMI to develop resources that will assist physicians in understanding the goals of
the PMI, how to recruit and enroll patients, and how to best use the research results generated by it.
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That our AMA continue to advocate for improvements to electronic health record systems that will enable
interoperability and access while not creating additional burdens and usability challenges for physicians.
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4. POWDERED ALCOHOL
(RESOLUTION 425-A-15)
Reference committee hearing: see report of Reference Committee D.
HOUSE ACTION: RECOMMENDATIONS ADOPTED
REMAINDER OF REPORT FILED
See Policy H-30.935
Resolution 425-A-15, introduced by the Maryland Delegation and referred by the House of Delegates, asked:
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That our AMA (1) adopt policy urging the ban of the distribution and sale of powdered alcohol and (2) lobby
Congress and the Administration to ban by law or regulation the distribution and sale of powdered alcohol in
the US.
METHODOLOGY
English-language articles were selected from a search of the PubMed and Google Scholar databases using the search
terms “concentrated alcohol,” “crystalline alcohol,” “granulated alcohol,” “palcohol,” and “powdered alcohol” in the
article title and/or abstract. Internet sites managed by federal and state agencies and relevant public health
organizations were also reviewed. Additional articles were culled from the reference lists contained in the pertinent
articles and other publications.
State laws were identified though a search conducted using the legal research database, LexisNexis, as well as
publicly available websites featuring state legal compilations. The same search terms used in the literature review
were also utilized to identify the laws.
BACKGROUND
Excessive alcohol use, including binge drinking, heavy drinking, and use by pregnant women and those under the
age of 21, is the fourth leading preventable cause of death in the United States.1 Excessive alcohol use led to
approximately 88,000 deaths and 2.5 million years of potential life lost annually from 2006–2010.2 According to the
National Institutes on Alcohol Abuse and Alcoholism, alcohol negatively affects the brain and nervous system, heart
and cardiovascular system, esophagus and gastrointestinal tract, liver, pancreas, other tissues and organs and the
immune response, and increases the risk of several cancers.3
Alcohol continues to be the most common substance of abuse among American youth.4 Alcohol consumption
patterns vary between adults and underage youth. Among youth who drink, the proportion that reports drinking
heavily is higher than that of adult drinkers, increasing from 51% in 12-to 14-year-olds to 72% among 18-to 20year-olds.5 In 2014, approximately 8.7 million underage Americans between the ages of 12 and 20 reported using
alcohol during the past month, including 5.3 million who reported binge alcohol use and 1.3 million who reported
heavy alcohol use.6
Excessive alcohol consumption contributes to more than 4,300 deaths among youth less than 21 years of age in the
United States each year and accounts for more deaths than all other illicit drugs combined.2,4 Underage drinking
contributes to a wide range of costly health and social problems, including motor vehicle crashes (the greatest single
mortality risk for underage drinkers); suicide; interpersonal violence; unintentional injuries such as burns, falls, and
drowning; impaired brain function and neurocognitive development; alcohol dependence; risky sexual activity;
academic problems; and alcohol and drug poisoning.4,7,8 The adolescent brain is still developing and is more
vulnerable to alcohol-induced brain damage and cognitive impairment than the adult brain.9 These changes in the
adolescent brain make it more susceptible to both addiction and increased substance use severity.8
Powdered Alcohol
Powdered alcohol is defined as any powder or crystalline substance containing alcohol that is produced for direct
use or reconstitution.10 To create powdered alcohol, alcohol is absorbed and encapsulated by a sugar derivative, such
as dextrin.10 Powdered alcohol can be mixed with liquid to make an alcoholic beverage. Powdered alcohol dates
back to the 19th century, with references in patent filings as early as 1877.11 Several additional patents for powdered
alcohol were approved in the 1960s and 1970s.12,13 In the 1970s, a Japanese company, Sato Foods, sold powdered
alcohol as a food additive.10 However, these products were never used or marketed as a base for alcoholic
beverages.10
Powdered alcohol, as a base for alcoholic beverages, has been available outside of the United States for more than a
decade. In 2005, a German company briefly sold a powdered alcohol product called Subyou online and later in retail
stores.14 Geraldi Corporation, based in Panama, distributes Subyou Be True, which is “alcohol in powder.”15 It is
available in several flavors including blood orange vodka, ron tropical, lime ron, and blackberry vodka.15 In 2007,
Dutch students developed a product known as Booz2Go, but the product was never successfully marketed.16 In
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2010, Pulver Spirits sought approval by the US Alcohol and Tobacco Tax and Trade Bureau (TTB) for an alcoholic
powder product for retail sale, but ultimately decided not to proceed because of regulatory hurdles.17
In 2014, the TTB initially approved and then later retracted the labels for Lipsmark, LLC’s powdered alcohol
product, Palcohol. After minor labeling changes were accomplished, the TTB granted approval for the sale of
Palcohol in the United States.18
PUBLIC HEALTH CONCERNS
A number of potential health harms led to calls for state and federal regulators to ban the sale of Palcohol. In
Baltimore, pediatricians, emergency physicians, and public health leaders expressed concerns including:
[p]owdered alcohol is easier to conceal, facilitating use by youth ... [and making] oversight more difficult for
parents, teachers, and law enforcement officials. Powdered alcohol may also lead to greater and unintentional
alcohol consumption, which can lead to poisoning, motor vehicle accidents, and even death.19
Powdered alcohol differs from other alcoholic products, in that the final alcohol concentration will depend on the
amount of powder or liquid used in mixing the beverage. Concerns have been raised that multiple packets of
powdered alcohol could be mixed together or that powdered alcohol could be mixed with liquid alcoholic beverages
instead of water to increase alcohol concentrations.20,21 Packets of powdered alcohol could also be mixed with
energy drinks, a combination (caffeine and alcohol) that has previously raised safety concerns.
Furthermore, concerns have been raised that powdered alcohol will make it easy to “spike” nonalcoholic
beverages.20,21 Since the product is in powdered form, it could be self-administered via nasal insufflation (“snorted”)
(as initially acknowledged though later retracted on Palcohol’s website), to induce rapid intoxication.21 Palcohol
flavors include rum, vodka, and three cocktail varieties, powderita, cosmopolitan, and lemon drop; some of these
flavors may be more appealing to youth.
THE PALCOHOL RESPONSE TO PUBLIC HEALTH CONCERNS
Palcohol founder, Mark Phillips, posted a video on the product’s website and wrote a letter to the editor, published
in JAMA, disagreeing with public health concerns.22,23 Mr. Phillips specifically addressed snorting the product,
which he argues is unlikely because it is painful and physically impossible to snort enough powder to equal one
drink. 22,23 In terms of spiking someone’s drink, he argued that this will be difficult given the time it takes for the
powder to dissolve.22,23 He also addressed the issue of the product being easy to conceal by showing a mockup of the
product’s container, which is designed to be used as a cup. The dimensions of the package are 4 inches by 6 inches
with a 2 inch gusset.22 In terms of access by children, he argued that the product will only be sold in stores to
individuals who are 21 years of age and older.22 Mr. Phillips addressed concentration issues by noting that Palcohol
is only 10% alcohol by volume and “if multiple packets are added to less liquid, it becomes mush.”23
REGULATORY AUTHORITY AND ACTIONS
The 21st Amendment granted states the authority to create regulatory and enforcement systems for the sale and
consumption of alcoholic beverages. However, the Federal government retains a role in the regulation of alcohol
products given their authority to tax and regulate interstate commerce.
Federal
Federal authority to regulate alcohol is currently split among several agencies. In November 1987, the Bureau of
Alcohol, Tobacco, and Firearms (now the TTB) * signed a memorandum of understanding with the FDA clarifying
the enforcement responsibilities of each agency with respect to alcoholic beverages considered adulterated under the
Federal Food, Drug, and Cosmetic Act.25 The TTB, which falls under the Department of Treasury, has the authority
to review the formulation and labeling of distilled spirits products.24 The FDA has the authority to take action with

*

The Bureau of Alcohol, Tobacco, and Firearms still exists within the Department of Justice, but was reorganized
under the Homeland Security Act of 2002, with the tax functions being transferred to the Department of Treasury.
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respect to adulterated food products, including alcohol.25 The Federal Trade Commission regulates the advertising of
alcoholic beverages.
As noted above and consistent with its authority, the TTB approved labels for Palcohol in 2015.18 The label
indicates that the product is 58% alcohol by weight and 12% alcohol by volume.18 The label contains the standard
government warning regarding drinking alcohol during pregnancy and the risk of birth defects as well as the fact
that alcoholic beverages impair one’s ability to drive a car or operate machinery and cause health problems.18
On March 12, 2015, Senator Charles Schumer (D-NY) introduced S.728, the Sober Truth on Preventing (STOP)
Underage Drinking Reauthorization Act. In addition to reauthorizing the program to reduce underage drinking for
FY2016 – FY2019, the bill would make it unlawful to “make, sell, distribute, or possess powdered alcohol.”26 The
bill provides a penalty for violators including a fine of not more than $5,000, imprisonment for not more than 1 year,
or both.26 The STOP ACT, which has no cosponsors, was referred to the Committee on Health, Education, Labor,
and Pensions.
On March 13, 2015, the FDA reported that consistent with the agency’s authority, they “evaluated the regulatory
status of the non-alcohol ingredients” in these products.27 The FDA concluded that the ingredients used were in
compliance with FDA regulations and are “typical of ingredients found in many processed foods.”27 Furthermore,
the FDA indicated that it did not have concerns that the ingredients, when added to the alcoholic beverage products,
would render the product as adulterated under the Federal Food, Drug, and Cosmetic Act.27
State
States have the authority to regulate the production, sale, and distribution of alcohol within their borders. Alcohol
laws and regulations vary widely from state to state, and may be more restrictive than federal regulations.28
Although many states license private businesses to sell alcohol, 17 states control alcohol sales themselves.29
In 1980, Alaska was the first state to prohibit the sale of alcohol unless it was in liquid form.10 The law was
amended in 1995 to specifically prohibit alcohol in powdered form. In 2014, three states (Louisiana, South Carolina,
and Vermont) enacted statutory bans on powdered alcohol. In 2015, approximately 90 bills were introduced in 40
jurisdictions on powdered alcohol.30 Twenty-three states (Alabama, Connecticut, Georgia, Hawaii, Illinois, Indiana,
Kansas, Maine, Maryland, Michigan, Minnesota, Nebraska, Nevada, New Jersey, New York, North Carolina, North
Dakota, Ohio, Oregon, Tennessee, Utah, Virginia, and Washington) enacted statutory bans on powdered alcohol in
2015. In 2016, Idaho, Massachusetts, and West Virginia enacted legislation banning powdered alcohol. California,
Florida, Kentucky, Maryland, Missouri, and Rhode Island are currently considering legislation to ban the product
(see Figure 1).
The laws enacted in Maryland and Minnesota are unique in that they provide for a temporary ban on the sale of
powdered alcohol through June of 2016.30 The Minnesota statute calls on the Director of the Division of Alcohol and
Gambling Enforcement as well as the Commissioner of the Department of Health to make recommendations for
legislation addressing any concerns.31 The Commissioner of Health subsequently recommended a ban on the
manufacture, importation, distribution or sale of powdered alcohol in Minnesota.20 The legislature, to date, has not
taken action on this recommendation. Maryland is currently considering legislation that would establish a permanent
ban on powdered alcohol.
Of the states that have enacted laws, 20 establish penalties for violating the ban on powdered alcohol. Several states
also include provisions providing for the suspension and revocation of licenses and permits for violators. Twelve
state statutes include an exemption allowing the use of powdered alcohol by groups (hospitals, state institutions,
private colleges or universities, pharmaceutical or biotechnology companies) conducting bona fide scientific
research. Several states have defined powdered alcohol for the purpose of regulating it. These states include
California, Colorado, Delaware, and New Mexico. Colorado’s law authorizes the state licensing authority to adopt
rules establishing a mechanism for regulating the manufacture, purchase, sale, possession, and use of powdered
alcohol.32 It also authorizes the state’s Department of Revenue to promulgate rules concerning the excise tax applied
to powdered alcohol at 60.26 cents per liter based on the recommended amount of water specified to be added by the
manufacturer’s packaging.32
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In states that control alcohol sales themselves, legislative approval may not be required to ban powdered alcohol.
For example, the state’s liquor control boards in Maryland, Massachusetts, New Hampshire, and Pennsylvania made
the decision to outlaw powdered alcohol products.33-36
DISCUSSION
As the federal agency responsible for regulating alcohol products, TTB has limited statutory authority and expertise
to directly address public health and safety issues.21 Similarly, the FDA’s role in regulating alcohol products
involves reviewing the safety of the non-alcohol ingredients rather than examining the overall public health and
safety issues related to use of the product.21 Therefore, decisions regarding the potential health and safety threat of
alcohol products are often made at the state level.
Nevertheless, the FDA has previously acted to address harmful alcohol-containing products. For example, state and
federal regulators were encouraged to act when young people became ill and died after consuming pre-mixed
caffeinated alcohol drinks.37 In 2010, after a year of studying the issue, the FDA sent warning letters to four
companies marketing malt alcoholic beverages containing added caffeine.38 The FDA warned that caffeine, as used
in these products, is an “unsafe food additive” and therefore the product is “adulterated” under the Federal Food,
Drug and Cosmetic Act.38 In response, the four companies ceased adding caffeine to their products, and, by summer
2011, malt-based beverages with added caffeine were no longer available in the US.
In the case of powdered alcohol, the FDA does not have concerns regarding adulteration.27 However, with 32 states
banning the product either through the legislative process or by a decision of the state alcohol control board,
concerns clearly exist regarding the potential harms of the product, particularly to minors. Although selling alcohol
to youth under age 21 is illegal in all 50 states and the District of Columbia, underage youth find it relatively easy to
acquire alcohol, often from adults.4 The creator of Palcohol touts the product as “light and compact,” which will
likely raise the attractiveness of the product to youth. The harms that could arise from mixing powdered alcohol with
liquid alcohol or even with energy drinks raises the potential for dangerous patterns of use. A 2015 national poll
found that 90% of adults are concerned that powdered alcohol will be misused by people under the age of 21 and
60% of adults favor a complete ban on powdered alcohol in their states.40
Given the unavailability of the product, no research has been conducted to either substantiate or disprove these
concerns. However, it has been argued that in the absence of data proving that the product is safe, the precautionary
principle should be applied.21 The precautionary principle states that, “in cases of serious or irreversible threats to the
health of humans or ecosystems, acknowledged scientific uncertainty should not be used as a reason to postpone
preventive measures.”41
POLICY STATEMENTS
Current AMA policy does not address powdered alcohol. However, our AMA has numerous policies addressing the
harmful effects of alcohol on youth (See Appendix A). AMA policy supports environmental strategies to reduce
youth access to, and high consumption of, alcohol. Furthermore, AMA policy supports banning the marketing of
alcohol products that appeal to youth under the age of 21. Among members of the Federation, the American College
of Emergency Physicians adopted a resolution supporting a ban on powdered alcohol in 2015.42
CONCLUSION
Alcohol is the most widely used substance of abuse among America’s youth. Excessive alcohol use is responsible
for 4,300 deaths among underage youth every year.4 Current AMA policy supports efforts to reduce youth access to
and high consumption of alcohol. Previous experience with novel alcohol products that appealed to youth, including
alcohol energy drinks, has demonstrated the potential for overuse and harm. For these reasons, the Council believes
our AMA should support a ban on powdered alcohol.
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following recommendation be adopted in lieu of
Resolution 425-A-15 and the remainder of the report be filed.
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That our American Medical Associate supports federal and state laws banning the manufacture, importation,
distribution, and sale of powdered or crystalline alcohol intended for human consumption.
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APPENDIX A
H-60.941 Effects of Alcohol on the Brains of Underage Drinkers
Our AMA encourages increased medical and policy research on the harmful effects of alcohol on adolescents and young adults
and on the design and implementation of environmental strategies to reduce youth access to, and high consumption of, alcohol.
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H-60.92 5 Effects of Alcohol on the Brains of Underage Drinkers
Our AMA supports creating a higher level of awareness about the harmful consequences of underage drinking.
H-30.961 Student Life Styles
Our AMA (1) supports educational programs for students that deal with the problem of alcoholism and drugs, and (2) encourages
educational institutions to continue or institute efforts to eliminate the illegal and inappropriate use of alcohol and other drugs on
their premises or at their functions.
D-60.973 Prevention of Underage Drinking: A Call to Stop Alcoholic Beverages with Special Appeal to Youths
1. Our AMA will advocate for a ban on the marketing of products such as alcopops, gelatin-based alcohol products, food-based
alcohol products, alcohol mists, and beverages that contain alcohol and caffeine and other additives to produce alcohol energy
drinks that have special appeal to youths under the age of 21 years of age. 2. Our AMA supports state and federal regulations that
would reclassify Alcopops as a distilled spirit so that it can be taxed at a higher rate and cannot be advertised or sold in certain
locations.
D-30.997 Eliminate Underage Alcohol Consumption
Our AMA will support evidence-based public health/environmental policies to curtail destructive and high-risk drinking.
D-170.998 Alcohol and Youth
Our AMA will work with the appropriate medical societies and agencies to draft legislation minimizing alcohol promotions,
advertising, and other marketing strategies by the alcohol industry aimed at adolescents.

5. AN EXPANDED DEFINITION OF WOMEN’S HEALTH
(RESOLUTION 604-A-15)
Reference committee hearing: see report of Reference Committee E.
HOUSE ACTION: RECOMMENDATIONS ADOPTED AS FOLLOWS
REMAINDER OF REPORT FILED
See Policies H-525.976, H-525.988 and H-525.991
Resolution 604-A-15, “A New Definition of Women’s Health,” submitted by the Women Physicians Section and
referred by the House of Delegates asked that:
(1) future discussion within our American Medical Association of topics labeled as “women’s health” reflect
this more accurate and inclusive definition; i.e., the term “women’s health” refers to all health conditions for
which there is evidence in women, compared to men, of differing risks, presentations, and/or responses to
treatment, as well as those reproductive issues exclusive to women; and
(2) our AMA encourage members to incorporate evidence-based information regarding the impact of sex and
gender into their daily practices.
The topic of “women’s health” is broad, encompassing gynecologic and reproductive health as well as conditions for
which risk, prevalence, or treatment are different in women compared to men. Resolution 604-A-15 brings attention
to the health differences experienced by women that are not necessarily gynecologic or reproductive in nature. In
this report, the Council briefly reviews the basis of sex differences in health and disease, selected disease areas in
which sex differences are apparent, social and environmental factors that impact the health of men and women
differently, and the role of women as clinical research participants. Of note, the Council comprehensively reviewed
this topic more than 15 years ago;1 additional information can be found in that report.
INTRODUCTION
The medical and scientific understanding of women’s health has changed substantially over time. Formerly focused
mainly on reproductive issues such as pregnancy, childbirth, and disorders affecting the breasts and female
reproductive tract, women’s health is now viewed more comprehensively to encompass diseases and conditions that
are unique to women, more prevalent in women, more serious in women, and treated differently in women.2,3
Research over the last several decades has made it clear that sex and gender affect health through biologic
mechanisms that impact the manifestation and pathophysiology of a large number of disease areas.4 In addition,
social and economic factors contributing to general well-being now are recognized as impacting women’s health.2
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Physicians are increasingly considering the role that sex and gender play in disease expression and health outcomes,
especially as guidelines begin to acknowledge differences in risk assessment and treatment in women.
In 2001, The Institute of Medicine (IOM) published a nearly 300-page report entitled Exploring the Biological
Contributions to Human Health: Does Sex Matter?5 The landmark report was a comprehensive review examining
how sex differences affect human health, validating a field of research that, until that point, was considered nascent.
The simplified message of the report was “every cell has a sex,” meaning that individual cells in males and females
have basic biological differences that affect health. Although now more than 15 years old, the IOM report is still
referenced as a fundamental resource in recognizing that sex differences play a role in health and that preventive,
diagnostic, and therapeutic approaches should take sex differences into account. The growing knowledge base of the
impact of sex differences on health is reflected in the scientific literature, with more than 10,000 articles covering
sex and gender differences in clinical medicine, epidemiology, pathophysiology, clinical manifestations, outcomes,
and management.4
It should be noted that sex and gender are defined differently. Sex is a biologic classification determined by the
results of having two X chromosomes for females, or one X and one Y chromosome for males.5 Sex differences
between males and females manifest at the reproductive level, and also are expressed at basic cellular and molecular
levels. Gender is a person’s outward expression or behavior of being a man or woman, and is influenced by society,
the environment, and personal cultural beliefs and experiences.5 The focus of this report is on sex differences in
health and disease, i.e., differences that occur as a result of having two X chromosomes or one X and one Y
chromosome. However, since health and disease are affected by social and environmental factors, sex and gender
cannot be separated easily. Current knowledge about the diseases discussed in this report has been informed by
focused research on sex differences, but because sex and gender are inextricably linked, differences in disease risk,
prevalence, and severity cannot be attributed to sex or gender alone, but rather are a combination of the effects of
both.
METHODS
Literature searches were conducted in the PubMed database for English-language articles published between 2006
and 2016 using the search terms “women’s health,” “sex differences in health,” and “sex differences in disease.”
These searches were intended to identify the diseases and conditions that are experienced only by women, are more
prevalent or more severe in women, or have different risk profiles or therapies for women. To capture reports not
indexed on PubMed, a Google search was conducted using the same search terms. Reports developed by the
Institute of Medicine, the United States Preventive Services Task Force (USPSTF), the National Institutes of Health
(NIH) Office of Research on Women’s Health, and the Health Resources and Services Administration (HRSA)
Office of Women’s Health were identified and reviewed. Additional articles were identified by manual review of the
references cited in these publications, as well as manual review of articles published in Gender Medicine, the
International Journal of Women’s Health, the Journal of Women’s Health, Women’s Health, Women’s Health Care
Journal, Women’s Health Issues, and Women’s Health Journal.
SEX DIFFERENCES IN HEALTH AND DISEASE
How do sex differences affect health?
Multiple, ubiquitous differences have been discovered in the basic cellular biochemistry of males and females. Many
of these differences are a direct result of the three primary types of genetic differences between the two sexes. First,
and most apparent, is the fact that genes on the Y chromosome are expressed only in males, and most of these genes
have no counterpart on the X chromosome or autosomes.5 Second, to equalize the dosage of X chromosome gene
expression, one X chromosome is inactivated in almost every cell of the female, effectively creating a mosaic in
which some cells express genes from the maternally inherited X chromosome and others express genes from the
paternally inherited X chromosome.5 Third, the expression of many genes is influenced by hormones present in
differing levels in males and females, resulting in patterns of gene expression in different tissues at different times.5
The ways that these chromosomal differences affect health and disease range from straightforward to complex. An
example from the straightforward end of the spectrum is X-linked diseases that almost exclusively affect males. A
pathogenic gene alteration carried on the X chromosome results in disease in males since they have no other X
chromosome carrying an unaltered gene.6 Fragile X and Duchenne muscular dystrophy (DMD) are examples of X-
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linked diseases, with 1/4,000-5,000 males and 1/8,000-9,000 females affected with Fragile X-associated intellectual
disability,7 and approximately 1/5,000 males affected with DMD.8 The prevalence of females with DMD is close to
zero since affected males usually do not live to reproductive age to pass down their X-linked gene alteration,
although some female carriers will exhibit mild symptoms of DMD.9
On the more complex side of the spectrum, the hormonal milieu present in males and females controls a diverse and
extensive number of processes involved in health and disease, including prenatal and pubertal development,
behavioral characteristics such as cognition, risk for disease, severity of disease manifestation, and recovery from
injury.5 For example, one theory accounting for the lower prevalence of Parkinson’s disease in women is the effect
of estrogen on dopaminergic neuron depletion.10 The nigrostriatal dopaminergic pathway plays a central role in
regulating fine motor control; its degeneration leads to the primary motor symptoms of Parkinson’s disease.11
Estrogen-dependent gene expression in the substantia nigra is thought to result in the protection of dopaminergic
neurons, thus attenuating the loss of neurons that might otherwise occur when estrogen levels are low or nonexistent, as is the case in males.11
Adding further complexity, more recent studies have found sex differences in epigenetic patterns, i.e., heritable
alterations to DNA structure (not DNA sequence), such as methylation and histone modification, that alter gene
expression and activity. The inactivation of X chromosomes in female cells that occurs to balance X chromosome
gene expression is accomplished through an epigenetic mechanism of chromatin remodeling, silencing genes located
on one of the X chromosomes of each cell. However, while perturbations to X-inactivation can be themselves the
cause of disease, differences in epigenetic patterns beyond X-inactivation have been found in men and women, and
some are thought to affect disease risk and severity.12 Emerging research suggests that sex-specific DNA
methylation occurring as a result of environmental stress may partially explain females’ higher risk for depression
and post-traumatic stress disorder.13
Diseases with different risk, prevalence, or severity in women
A comprehensive listing and discussion of every disease for which there is different risk, prevalence, or severity in
women is not possible in this report. However, below are examples of diseases that are illustrative of sex differences
for many diseases.
Cardiovascular disease (CVD). One of the most well known diseases exhibiting sex differences is CVD. Although
CVD is the leading cause of death in both men and women, the annual mortality rate of CVD has been slightly
higher for women than for men since the mid-1980s, and the absolute numbers of individuals living with and dying
of CVD in the US are larger for women than for men.14-16 These numbers largely reflect the longer life expectancy
of women and propensity of CVD to occur seven to ten years later in women than in men.16 Prevalence of CVD is
slightly higher in men younger than age 79 years compared to women of the same age group; however, after that
age, prevalence is higher in women.17
The unequal CVD burden is partially attributable to the differing prevalence of some risk factors. Both clinical risk
factors (e.g., hypertension, type II diabetes, hyperlipidemia) and lifestyle risk factors (e.g., tobacco use, physical
inactivity, overweight/obesity) for CVD are the same in men and women, but the prevalence of some clinical risk
factors is higher in women.16 The number of women over age 65 years with hypertension is greater compared to
men in the same age group.17 Similarly, more women age 20 years and older have total cholesterol greater than 240
mg/dL than do men age 20 years and older.17 Conversely, even though overall adherence to the heart-healthy
lifestyle behaviors of smoking abstinence and appropriate nutrition (adequate fruit, vegetable, and whole grain
intake, low sugar-sweetened beverage intake) is low for both men and women, women are more likely to adhere to
such behaviors.16,17
More men than women will experience acute myocardial infarction (AMI) during their lifetime, but more women
than men will die within one and five years of a first AMI.17,18 Obstructive atherosclerotic disease of the epicardial
coronary arteries remains the basic cause of AMI in both men and women, but plaque characteristics differ for
women, and a greater role of microvascular disease in women has recently been suggested.18 Women with acute
coronary syndromes are less likely to be treated with guideline-directed medical therapies, less likely to undergo
cardiac catheterization, and less likely to receive timely reperfusion.18 One possibility for these differences in
treatment may be the different presentation of AMI in women, which is more likely to include atypical symptoms
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like pain in the upper back, arm, neck, and jaw, as well as unusual fatigue, dyspnea, indigestion, nausea/vomiting,
palpitations, and weakness.18
Women account for nearly 60 percent of US stroke deaths, tend to have overall poorer recovery from stroke than
men, and have an increased lifetime incidence of stroke compared to men largely due to a sharp increase in risk after
menopause.17,19 In addition to stroke risk factors that are shared among men and women, migraine headaches with
aura, atrial fibrillation, and hypertension are more common in women.20,21 Younger women may also have the risk
factors of oral contraceptive use, pregnancy, preeclampsia, and gestational diabetes.20
The differences in CVD risk and prevalence between men and women have resulted in clinical practice and
prevention recommendations that differ for men and women. In 2014, the American Heart Association and
American Stroke Association released for the first time a stroke prevention guideline that covers topics specific to
women in more detail than in other prevention guidelines.20 Similarly, the European Society of Cardiology lists
female sex as an additional risk factor for stroke to be taken into account by physicians.22
Autoimmune diseases. Most autoimmune diseases, a class of diseases in which the immune response to self-antigens
results in damage or dysfunction of tissues, occur more commonly in women than in men. This sex bias can be
small, as in the case of the approximately 2:1 female to male ratio of multiple sclerosis, or prominent, as in the case
of the primary biliary cirrhosis, the female to male ratio of which has been reported to be as high as 22:1.23,24
Severity of an autoimmune disease, i.e., the degree of disability caused by the disease, also tends to be sexdependent, although severity is not necessarily greater in the more frequently affected sex.23
The predominance of autoimmune diseases in females is an area of active research, but has been theorized to occur
for a number of reasons. One is the greater immune reactivity shown by females. While the overall number of
lymphocytes in males and females is the same, females have more T lymphocytes, produce more B lymphocytemediated circulating antibodies, and produce a stronger humoral and cellular immune response to antigens.23
Lymphocyte development and function is impacted by estrogen, yet the mechanisms by which this modulates
autoimmunity are complex and generally unclear. Other sex-dependent mechanisms hypothesized to play a role are
parental inheritance, mitochondrial inheritance, genomic imprinting and chromosomal inactivation.23 Exposure to
infectious agents and chemicals also is linked to the development of autoimmunity, and therefore differences in
patterns of exposure (e.g., women more frequently use cosmetics, men have more unprotected exposure to the sun),
as well as differences in responses to exposures, may partially account for the overall higher frequency of
autoimmune disease in females.23
One of the most common autoimmune diseases, systemic lupus erythematosus (SLE), is found in a 9:1 ratio of
women to men; its peak incidence occurs in the early female reproductive years.25 A leading theory explaining the
sex difference involves the role of estrogen, which is thought to modulate inflammatory cytokine pathways.
Elevation of the inflammatory cytokine interferon-α has been shown to be pathogenic in SLE, and women with SLE
have abnormally high levels of estrogen metabolites, suggesting that autoimmunity and subsequent disease
development are a result of hyperactive cytokine production in response to elevated levels of estrogen.25 Conversely,
estrogen is thought to be protective in Sjögrens syndrome (SS), which occurs in a 16:1 ratio of women to men.26 SS
is most commonly found in menopausal women, in whom estrogen levels are decreased compared to premenopausal
women. Estrogen inhibits the proinflammatory action of NF-κB; therefore, some hypothesize that the reduced
inhibition that occurs when estrogen levels fall leads to the production of proinflammatory cytokines and the onset
of autoimmunity.26
Alzheimer’s disease (AD). More women than men develop AD, partially because women have a longer life
expectancy during which AD can arise. However, even after correcting for age, women are more likely than men to
progress to cognitive impairment and have significantly greater deterioration of cognition than men.27 Several
hypotheses accounting for these differences are currently being studied. One is related to the influence of ageassociated sex hormone reduction. Estrogen plays a neuroprotective role through a number of mechanisms;
however, following menopause in women, estrogen levels are substantially diminished. In males, testosterone is
converted to estrogen at a very low rate that continues throughout the lifespan, resulting in higher serum estrogen
levels in elderly males than in post-menopausal females.28 Study results have been inconsistent and difficult to
interpret, but overall data from epidemiologic studies, observational studies, and clinical trials indicate that the
decline in estrogen in post-menopausal women plays a role in the pathogenesis of cognitive decline and risk for
AD.28 In observational studies, postmenopausal women who used estrogen-only or estrogen-progestogen hormone
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replacement therapy (HRT) showed slower declines in cognitive function and decreased risk of AD,28 but other
studies suggested that estrogens did not have a beneficial effect on dementia or cognitive function in older
women.27,28 Newer studies are investigating whether estrogen therapy delivered only for a short duration during the
peri-menopausal or immediate post-menopausal period may have cognitive benefit.28
Another hypothesis accounting for the sex difference in AD involves a variant of the apolipoprotein E (APOE) gene.
The e4 allele of APOE (APOE-4) contributes up to half of the genetic basis for sporadic and late onset familial AD,
but the risk of developing AD is higher in APOE-4-expressing females than in APOE-4-expressing males.27 Female
APOE-4 carriers also show more pronounced AD-like changes in neuroimaging, neuropathological, and
neuropsychological features than do male carriers.29 The mechanism by which the APOE-4 allele confers greater
risk to women is unknown, although it is interesting to note that the risk of cardiovascular mortality also is higher in
APOE-4-expressing females than in APOE-4-expressing males.27,30 The clinical value of genetic testing to determine
one’s APOE-4 carrier status, both in the presence and absence of AD symptoms, has been an area of active debate.31
Mental illness. Differences in the prevalence of several common mental disorders have been observed among men
and women. Women show higher prevalence rates of major depression, dysthymia, generalized anxiety disorder,
panic disorder, social phobia, and specific phobia than do men (note: these data were generated using DSM-IV
criteria).32-34 An estimated 8.5 percent of women aged 18 years and older reported experiencing a major depressive
episode in the past year compared to 4.9 percent of men in the same age group.32
Differences in depression prevalence begin to emerge during adolescence and persist through mid-life.35 Differences
in psychosocial and biological risk factors are thought to account for the difference in prevalence.36 The higher
prevalence in women may be partially due to a tendency in women to report symptoms of depression more often
than do men.37 Also, unhappy marriages, the presence of young children at home, and victimization or abuse
(particularly during childhood) have been found to impact vulnerability to depression more so in women than in
men.35 The pubertal, pregnancy, post-partum, and postmenopausal phases of the reproductive cycle in women
biologically influence risk for depression, mainly due to hormonal fluctuation during these periods.38 For example,
the post-partum time period is characterized by a rapid decline in estrogen concentration, affecting the serotonergic
system and leading to an increased risk for depression.35
Women with depression appear to have higher rates of comorbid disorders, most commonly, anxiety and eating
disorders.35 Comorbidities in depressed men are more commonly alcohol and substance abuse and dependence
disorders.35 Women with depression also have higher rates of comorbid CVD than men.39 Emerging evidence
suggests that women’s greater exposure to chronic stressors, interpersonal stress responsiveness, and internalizing
coping styles are associated with an elevated risk of CVD and/or depression through both behavioral and
pathophysiological mechanisms.39
Estrogen appears to play a role in the effectiveness of depression treatment. In a study comparing the effectiveness
of a selective serotonin reuptake inhibitor (SSRI) versus a tricyclic antidepressant (TCA), women generally showed
better response to the SSRI than the TCA.40 However, when data were stratified by age, the response difference was
apparent in premenopausal women but not in post-menopausal women.40 It has therefore been hypothesized that
estrogen either enhances the response to SSRIs or inhibits the response to TCAs; since estrogen level is higher in
premenopausal women than in postmenopausal women, its effect on SSRIs and TCAs persists during the
premenopausal period, but disappears after menopause.35,40
Alcohol addiction. Women show lower prevalence rates of alcohol and drug dependence,32-34 with women nearly
half as likely as men to have experienced a past-year substance use disorder (11.9 percent versus 6.9 percent
respectively).32 For alcohol specifically, more women than men are lifetime abstainers, and those who drink tend to
drink less than men.41 Women also are less likely to engage in problem drinking and to develop alcohol related
disorders or withdrawal symptoms.41 Differences in alcohol use are influenced by mood and emotions, with women
being more likely than men to drink heavily when experiencing unpleasant emotions, psychological distress, conflict
with others, or to relieve internal tension.41,42 In contrast, men are more likely than women to consume alcohol in
response to pleasant emotions and due to social pressure.41,42
Although women are less likely than men to drink excessively, excessive drinking in women leads to severe medical
problems more quickly than in men.41 Cirrhosis, alcohol-induced cardiomyopathy, and peripheral neuropathy
develop after fewer years of heavy drinking in women than in men.43,44 In addition, women appear to be more
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vulnerable to brain damage and the neurotoxic effects of alcohol than men.43-45 Both men and women with alcohol
use disorder display reduced brain volume in comparison to nondrinking individuals, but brain atrophy and
cognitive dysfunction develop more quickly in women than in men.43-47 Short-term memory impairment also
appears to be more severe in women than in men with alcohol use disorder.43,45
The telescoping effect, i.e., the faster onset of long-term adverse health effects in women, can be partially explained
by sex differences in the absorption, distribution, and metabolism of alcohol.43 Women have a lower proportion of
total body water than men of similar body weight and therefore achieve higher blood alcohol concentrations after
consuming equivalent amounts of alcohol.41 The smaller volume of distribution in women compared to men also is
associated with longer persistence of high alcohol blood concentrations.41 Additionally, studies have suggested that
women experience decreased first-pass metabolism because of lower levels of alcohol dehydrogenase in their gastric
mucosa.41,43 Treatment of alcohol use disorder can be more difficult in women than in men because women with
alcohol-use disorder are significantly more likely to have co-occurring mental health disorders that may serve to
impede substance-use treatment efforts or make them more complex.41,42
Osteoarthritis (OA). Several musculoskeletal conditions occur more frequently in women than in men. One of the
most prevalent among older women is osteoporosis, caused partly by decreased estrogen levels during menopause.
Among both men and women, osteoarthritis is the most common joint disorder and is one of the leading causes of
physical functional impairment and disability, especially in older adults.48 Sex differences in the joints affected are
well known; women more often have OA of the knee, hip, and hands, while men more often have OA of the
spine.49,50 Women also are more likely than men to report pain from OA51 and undergo more knee and hip
replacement surgeries than men.52
The underlying explanations for the differences are not completely clear, but evidence points to differences in
biomechanics and alignment, lower extremity muscle strength, and for the knee, cartilage volume.51,53 Also, the
overall higher rate of immune reactivity in women (see above discussion of autoimmune diseases) may contribute to
the inflammatory features of OA.54 OA often co-occurs with CVD, which itself is characterized by sex differences.
Although the two conditions share risk factors such as obesity and advanced age, the high level of co-occurrence
cannot be explained by common risk factors alone.55 Some have suggested that the disability and reduced physical
activity caused by OA contributes to CVD, while others have hypothesized that the low-grade inflammation present
in OA can worsen the risk for CVD.55
Emerging evidence in other disease. Many other disease areas show emerging evidence for differences in risk,
prevalence, or severity in women. These include pulmonary diseases such as asthma, chronic obstructive pulmonary
disease, and pulmonary embolism; nephrological conditions such as renal failure and polycystic kidney disease;
gastroenterological diseases such as inflammatory bowel disease; neurological conditions such as epilepsy and pain
perception; and non-reproductive cancers such as leukemia, lymphoma, and bladder, colorectal, pancreatic, and
thyroid cancers.4 Continued research on sex differences in these and other diseases, followed by translation of
research results to the clinic, is likely to impact the way that they are diagnosed, treated, and prevented in the future.
SOCIAL AND ENVIRONMENTAL SEX DIFFERENCES THAT AFFECT HEALTH
A complex relationship exists between sex and the social and environmental factors that underlie health differences
in men and women. Sex influences health by modifying behavior. For example, testosterone levels are linked to
aggressive and risk-seeking behavior.4 Behaviors that are often affected by a person’s gender identity also can
modify sex-controlled functions; for example, exposure to stress, environmental toxins, and poor nutrition can
induce genomic and epigenetic changes that themselves manifest differently in men and women.4 Below is a
discussion of some social and environmental factors that are known to affect life expectancy, mortality, and
morbidity in males and females.
Sex differences in life expectancy and mortality
In almost all industrialized countries, women have longer life expectancies than men. In the US, life expectancy at
birth is 81.2 years for females and 76.4 years for males.56 While life expectancy for both sexes was far shorter in the
late 19th and early 20th centuries, the disparity between the sexes was smaller. The increased disparity in more recent
decades is partly explained by declining rates in maternal mortality.57 Other biological explanations exist, such as
differences in storage and metabolism of lipids, differences in combatting oxidative stress, skewing of X-
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inactivation, and rates of telomere shortening associated with aging, but much of the difference in life expectancy is
thought to be due to differences in behavior.58
Sex differences in mortality persist at all age groups except for those older than age 80 years.56 Sex differences in
mortality are greatest among younger adults, in part because young males are more apt to take part in risky and
aggressive behaviors that generally lessen with age.56,59 Males are more likely than females to engage in behaviors
that result in unintentional injury and sometimes death, such as drug and alcohol use, firearm use, aggressive driving
leading to traffic accidents, and participation in violent crime.32,57 Males also are more likely than women to die
from suicide.56 Cigarette smoking has affected life expectancy and mortality rates over time as well. Early in the 20th
century, it was more socially acceptable for males than for females to smoke, leading to more smoking-related
illness and death in males and likely explaining much of the disparity in life expectancy until the mid-20th century.
As female smoking gained social acceptance, the difference in life expectancy due to tobacco-caused disease
narrowed.57
Social relationships account for sex differences in survival as well. Strong social relationships, such as those found
in married individuals, reduce mortality risk by enhancing emotional and financial support and increasing
compliance with medical regimens and healthy lifestyles.59 Similarly, those who engage in religious activities have
lower mortality risk, likely due to the social and emotional support offered in such settings. Both sexes benefit from
marriage and religious relationships, but the overall marriage benefit is greater for females than for males due partly
to the higher proportional income brought to marriage by males;59 however, this marriage benefit can be attenuated
by other factors, such as a large age gap between the woman and her male partner.60 The religion benefit is higher
for females because as a whole they are more likely than males to fully participate in religious activities, including
those with a social aspect.59
Another factor strongly associated with mortality risk is socioeconomic status (SES). High SES increases access to
health care and health insurance coverage. It also improves the likelihood of strong social relationships and residing
and working in safer neighborhoods, and creates a buffer against financial hardship.59,61 Males are more likely to be
employed, earn higher incomes, and be covered by health insurance, but sex gaps in SES have narrowed over time
with increased educational attainment among females, higher earnings, higher occupational statuses, and access to
health insurance.32,59
Sex differences in morbidity
Differences in morbidity between men and women are difficult to discern due to varying assessment mechanisms
and interpretations of data. When assessed by expenditures on health care services, women utilize health care
services more often than men,62 potentially implying that they seek out health care at earlier stages of disease, thus
preventing disease onset or reducing severity and resulting in reduced morbidity. However, when assessed by
questionnaires asking patients to rate their own health and by hospitalization events, women report worse health and
experience more hospitalization episodes from early adolescence to late middle age than do men, suggesting higher
morbidity in women.32,63 When considered with the fact that women are less likely than men to die at all ages,
several explanations for these paradoxical morbidity findings have been offered. One is that women are more likely
than men to perceive ailments that are often less serious, such as headaches or arthritis, as “poor health,” and report
it as such on questionnaires.63 Another is that while the prevalence of chronic disease is not significantly different in
men and women, the severity of certain chronic conditions may be higher in men; for example, men with respiratory
cancer, cardiovascular disease, and bronchitis are more likely to die than women who suffer from the same chronic
conditions, suggesting that they may experience more severe forms of these conditions.63
Environmental and behavioral factors play a significant role in morbidity. Males are generally more likely to
exercise and less likely to be obese, reducing their overall risk of chronic illness.59 Related to physical activity,
functional impairment is more common in females than in males. Females report higher rates of disability and
restrictions in basic movement, which subsequently impact social activity, employment, and risk of accidents such
as falls.59 Elderly women are less likely to own a car and to drive than elderly men, further restricting activity
outside of the primary dwelling.4
Many of the social and economic factors that narrow the gap in mortality between males and females also affect
morbidity. For example, more females than males live below the poverty level, and more female-headed households
than male-headed households experience food insecurity, both leading to adverse health consequences.32 Also, more
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women than men are victims of intimate partner violence,32 which, in addition to injuries sustained during episodes
of violence, can lead to an increased risk of unhealthy behaviors such as alcohol and drug misuse, eating and sleep
disorders, physical inactivity, low self-esteem, post-traumatic stress disorder, smoking, self-harm, and unsafe sexual
behavior.64
WOMEN AS RESEARCH PARTICIPANTS
The application of sex differences knowledge to clinical practice has been hindered by a historical dearth of research
focused on women. In 1985, the Public Health Service Task Force on Women’s Health Issues concluded “the
historical lack of research focus on women’s health concerns has compromised the quality of health information
available to women as well as the health care they receive.”65 Before that time, women were not commonly included
as clinical research participants for reasons that included concern about ethical issues of possible fetal exposure to an
experimental substance, the variability in hormonal status in women, comorbidities, and the assumption that results
of research on men could be extrapolated to women.65 In 1986, the National Institutes of Health (NIH) established a
policy for the inclusion of women in clinical research; however, the policy was not well-communicated within the
NIH, was applied inconsistently in the grant-review process, and applied only to extramural research.65 The NIH
Revitalization Act of 1993 required that NIH grantees include women and minority groups in human-subjects
research and formalized the NIH Office of Research on Women’s Health, charging it with reporting on progress
related to the law throughout the NIH.65
Also in 1993, the FDA reversed its policy that women of childbearing age be excluded from Phase I and II trials,
and later amended its regulations to require safety and efficacy data on sex, age, and racial subgroups.65 In some
cases, new safety data has led to a change in product labeling to reflect differences in drug disposition or sensitivity
in women (e.g., for zolpidem). The Government Accountability Office in 2001 reviewed the inclusion of women in
clinical drug trials submitted to FDA and, while noting some ongoing concerns, found that women made up a
majority (52 percent) of the trial participants in the new drug applications (NDAs) examined and that every NDA
included enough women to make it possible to determine statistically whether the drugs were effective in women.66
Although women now make up just over half of all NIH-funded clinical research participants, experimental design
and analyses in cell and animal research have not followed suit, and publications often neglect sex-based
considerations and analyses in preclinical studies.67 To address this shortcoming, the NIH announced that beginning
in January 2016, NIH-funded scientists will be required to account for the possible role of sex as a biological
variable in vertebrate animal and human studies.68
In 2010, the IOM released a comprehensive report on the progress of women’s health research. It recognized the
substantial research gains in knowledge of sex differences in a number of disease areas, but found that barriers exist
to translating that research into clinical practice quickly and effectively.65 Barriers identified included the
complexity of the research, fragmentation in health care delivery and policies, challenges in communicating
understandable and actionable messages, and consumer confusion and apprehension.65 It recommended that
“research be conducted on the best ways to rapidly translate research findings on women’s health into clinical
practice and public health policies,” and suggested that “findings should be incorporated at the practitioner level and
at the overall public health systems level through, for example, the use of targeted education programs for
practitioners and the development of guidelines. Research on what messages women find confusing and how those
messages could be delivered in a more effective manner is needed. As those programs and guidelines are developed
and implemented, they should be evaluated to ensure effectiveness.”65
In 2015, the USPSTF issued a report to Congress highlighting high-priority issues affecting women for which there
are substantial gaps in the data to inform clinical practice.2 These women’s health issues included intimate partner
violence, illicit drug use, depression, suicide risk, thyroid function, vitamin D deficiency and supplementation,
osteoporosis, breast cancer, ovarian cancer, and cervical cancer. The Task Force emphasized the need for continued
research and funding on the issues so that findings could be effectively translated into clinical practice guidelines.2
DISCUSSION
Research over the last several decades has revealed differences in the health of men and women beyond those
related to reproductive biology. Sex differences have been described in a wide number of disease areas, with some
resulting in practice recommendations specific to women. Adding complexity to sex differences research and
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application to care, health outcomes are influenced by factors other than biological sex, such as gender identity and
developmental, cultural, environmental, and socioeconomic factors.2 Physicians are challenged with considering
these factors as they care for their patients. Resolution 604-A-15 proposed that AMA discussion of topics relating to
women’s health reflect the concept that many diseases have different risks, presentations, and treatments in women,
and that evidence-based information regarding the impact of sex and gender be incorporated into practice. The
Council supports the intent of Resolution 604-A-15, but also notes that in expanding the definition of women’s
health, care should be taken not to de-emphasize the importance of reproductive health and other “traditional” health
services that are essential to women’s health.
Progress in research on sex differences in health has been substantial, and the NIH policy requiring investigators to
account for the possible role of sex as a biological variable in vertebrate animal and human studies will further such
research. However, translation of research findings has lagged. Guidelines are still typically based on a male
standard and do not address important differences in women.69 The IOM has made several recommendations to
improve translation of women’s health research findings, including encouraging examination of the best methods of
incorporating guidelines into physician and public health practice, and the appointment of a task force to develop an
evidence-based strategy to effectively communicate health messages to women.65 Others have added that in order to
increase awareness of how sex differences affect health and disease, a common knowledge basis and exchange
between researchers of different disciplines should be developed, career opportunities for young scientists should be
created, common training tools to introduce medical and research students to the discipline of women’s health
should be provided, and systematic sex- and gender-specific medicine research as an independent discipline should
be established.69
Our AMA recognizes the importance of education on women’s health for both physicians in practice and in training.
Policy H-295.890 encourages the teaching of women’s health in medical school and participation in continuing
medical education activities on women’s health for practicing physicians. Additionally, the AMA supports inclusion
of women in clinical research. Policies H-525.991 and H-525.988 support funding for research in women’s health
and the inclusion of women in clinical trials, the results of which will permit development of evidence-based
prevention and treatment strategies for all women from diverse cultural and ethnic groups, geographic locations, and
socioeconomic status. Policy H-525.988 further encourages that all medical/scientific journal editors require, where
appropriate, a sex-based analysis of data.
Understanding sex differences that impact health and disease will lead to better care for both men and women. The
Council recommends that the AMA adopt policy acknowledging the role that sex and gender play in health and
supporting application of evidence-based information to practice.
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following statements be adopted in lieu of
Resolution 604-A-15 and the remainder of the report be filed.
1.

That our American Medical Association (AMA) recognize the term “women’s health” as inclusive of all health
conditions for which there is evidence that women’s risks, presentations, and/or responses to treatments are
different from those of men, and encourage that evidence-based information regarding the impact of sex and
gender be incorporated into medical practice, research and training.

2.

2. That Policy H-525.991, Inclusion of Women in Clinical Trials, be amended by addition to read as follows:
1. Our AMA encourages the inclusion of women, including pregnant women when appropriate, in all research
on human subjects, except in those cases for which it would be scientifically irrational, in numbers sufficient to
ensure that results of such research will benefit both men and women alike; 2. supports the National Institutes of
Health policy requiring investigators to account for the possible role of sex as a biological variable in vertebrate
animal and human studies; and 3. encourages translation of important research results into practice.

3.

That Policy H-525.988, Sex and Gender Differences in Medical Research, be reaffirmed.
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6. DELAYING SCHOOL START TIME TO ALLEVIATE ADOLESCENT SLEEP DEPRIVATION
(RESOLUTION 404-A-15)
Reference committee hearing: see report of Reference Committee D.
HOUSE ACTION: RECOMMENDATIONS ADOPTED AS FOLLOWS
REMAINDER OF REPORT FILED
See Policy H-60.930
INTRODUCTION
Resolution 404-A-15 “Altering School Days to Alleviate Adolescent Sleep Deprivation,” introduced by Medical
Student Section at the 2015 Annual Meeting of the House of Delegates and referred to the Board of Trustees, asks:
That our American Medical Association (AMA) support appropriate entities in establishing clear evidencebased recommendations from existing research on adolescent sleep needs and school start times, and that our
AMA support legislation congruent with those guidelines.
Current AMA policy identifies insufficient sleep and sleepiness as a public health issue, and supports education
about sleep health as a standard component of care for adolescent patients (Policy H-60.930).
METHODOLOGY
English language reports published between 2005 and 2016 were selected from a search of the PubMed and Google
Scholar databases using the search terms “school start time” and “sleep deprivation” combined with “adolescents,”
“teenagers,” “schools,” “students,” and “adolescent behavior.” Additional articles were identified by manual review
of the references cited in these publications. Further information was gathered from a 2014 policy statement issued
by the American Academy of Pediatrics (AAP) and from Internet sites managed by relevant federal agencies and
public health organizations.
BACKGROUND
Insufficient sleep among adolescents (aged 12-18 years) has been a concern for the past several decades. The AAP
recommends that teenagers (aged 14-17 years) get 8.5 to 9.5 hours of sleep per night,1 and an expert panel convened
by the National Sleep Foundation (NSF) recommends that teenagers get 8 to 10 hours of sleep per night.2 However,
in 2013, only approximately 32 percent of teens in grades 9-12 reported getting at least 8 hours of sleep on an
average school night.3 This proportion varied widely by sex, race/ethnicity, and grade level. In addition,
approximately 40 percent of 9th graders reported at least 8 or more hours of sleep per night, compared to
approximately 23 percent of 12th graders.3 Recognizing these patterns as a substantial concern, the topic of “Sleep
Health” was incorporated into Healthy People 2020, with a specific objective to increase the overall proportion of
students in grades 9-12 who get sufficient sleep (defined as 8 or more hours per night) to 33.1 percent by 2020.4
One contributor to insufficient sleep in adolescents is an early school start time.5-8 In the 1960s, to accommodate a
large influx of baby-boomers, school districts began experimenting with staggered start times. By 1975, most high
schools in the US started as early as 8:00 a.m.9 In the past few decades, high school start times have become
increasingly early, with many high schools beginning at or before 7:30 a.m.9,10 Acknowledging a need to increase
alertness and readiness to learn among high school students, many school districts have recently pushed back high
school start times, and maintained those changes.11 Delaying high school start times, while beneficial to the student,
are often controversial within the school district and community.12 This report builds on a 2014 AAP policy
statement “School Start Times for Adolescents”1 by briefly reviewing the health and academic consequences of
decreased sleep in adolescents and examining more recent evidence for delaying school start times as a mechanism
to address adolescent sleep deprivation.
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DECREASED SLEEP AMONG ADOLESCENTS
The majority of adolescents do not get sufficient sleep (i.e., at least 8 hours) each night.3,4 Changes in circadian
rhythm and sleep habits due to puberty, night-time distractions, and early school start times all contribute to
insufficient sleep among adolescents.5,13
Circadian rhythm
Puberty is accompanied by a biological delay or shift in circadian rhythm, contributing to later bedtimes among
teens.1,14-17 With the onset of puberty, most adolescents experience a sleep/wake “phase delay,” resulting in both
later sleep and wake times.1 Pubertal influences on the circadian cycle occur among most mammals, and in humans,
are cross-cultural.13,16
Two primary biological factors contribute to changes in sleep regulation during adolescence.1 First, the secretion of
melatonin, a hormone that signals readiness for sleep, is delayed during puberty.14 On average, melatonin secretion
in prepubescent individuals begins at approximately 9:30 p.m., but in adolescents, starts around 10:30 p.m.11
Therefore, most teens are not ready for melatonin-triggered sleep until at least 11:00 p.m. or later.10,11 The preferred
(natural) biological wake-time for 16-year-olds is estimated to be close to 8:00 a.m., while for 18-year-olds is
estimated to be closer to 9:00 a.m. This is in contrast to the approximately 6:30 a.m. biological wake time for 10
year-olds.16 These differences in adolescent biology mean that a 7:00 a.m. wake up time for adolescents is roughly
equivalent to a 4:30 a.m. wake-up time for a middle-aged adult.16 Second, an altered “sleep drive” occurs throughout
adolescence, meaning that it can take much longer for teens to fall asleep.1 Therefore, adolescents undergoing
puberty will typically take longer to fall asleep when being awake for 14.5-18.5 hours compared to prepubertal
teens.1
The shifting circadian rhythm in teens results in loss of sleep on school days. Total sleep time on school days
decreases significantly from ages 11 to 15 years, with 11-year-olds averaging 9 hours, 26 minutes of sleep, and 15year-olds averaging 7 hours, 55 minutes of sleep.18 Total sleep time decreases even more as teens get older, with
only 23.3 percent of 12th graders getting more than 8 hours of sleep on school days.3 On weekends, adolescents tend
to shift bedtimes 1-2 hours later and rise times 1.5-4 hours later than during the week.14 Although this “catch-up
sleep” can partially offset sleep deficits incurred during the week, circadian disruptions persist.1
In a study examining the sleep/wake patterns for the Navy’s training camp, young recruits (aged 17-19 years) in the
training camp were allowed six hours of sleep per night, 10:00 p.m. to 4:00 a.m.9,19 In order to address performance
issues related to sleep deprivation, bedtime was moved to 9:00 p.m. Despite the extra hour of time allowed for sleep,
the recruits were unable to fall asleep and no improvements in performance were noted. However, when sleep times
changed from 10:00 p.m. to 6:00 a.m., sleep came more easily and substantial improvements were noted. In
particular, standardized test scores increased and sick-calls were reduced by 70 percent.9,19
Risk factors
In addition to circadian biology, several factors affect total sleep time among adolescents. Computer and electronic
use, family dynamics, and social activities also influence bed time.20 Night-time use of screen-based technologies
(phones, televisions, computers, etc.) impact daytime sleepiness and academic performance. According to the NSF’s
2014 Sleep in America Poll, more than 70 percent of adolescents have at least one electronic device in the
bedroom.21 Data from the Pew Research Institute show that over three-quarters of Americans between the ages of 12
and 17 years now own a mobile phone, almost half of which are smartphones.22,23 Nearly 85 percent of adolescents
in the US who have a smartphone sleep with it in or near their bed, and in-bed use has been reported by more than
60 percent of adolescents.22,24 A recent study of more than 3,000 US middle and high school students found that
mobile device use just before bed time or after lights-out is significantly associated with insomnia and daytime
sleepiness and is correlated with poor academic performance, later bedtimes and fewer hours of sleep on school
nights.22
In addition to displacing sleep time, night-time use of some electronics further affects sleep patterns by suppressing
melatonin. Exposure to the blue wavelength light found on screen-based technologies is associated with increased
alertness and difficulty falling asleep.16,25,26 The short wavelength spectral light emitted by electronics inhibits the
secretion of melatonin, delaying the melatonin-induced sleep process.13,27
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Other social factors such as a negative family environment (defined as an environment with conflict and/or chaos)
and stress coping strategies that involve disengagement also impact the ability to fall asleep.25,28 Additionally,
students working part-time jobs for more than 20 hours per week often have difficulty getting adequate sleep. For
every 10 hours worked per week outside of school, students lose approximately 14 minutes of sleep per night.9
School start time is a large contributor to diminished sleep among adolescents.5-8 Students beginning school before
8:15 a.m. often are substantially sleep deprived.5 School start times typically remain constant or become earlier as
students get older.25 This is in juxtaposition to the changing sleep patterns and sleep/wake cycles of adolescents as
they progress through puberty.16 The impact of school start times on adolescent health and performance is discussed
in more detail later in this report.
Consequences of sleep deprivation
The proper amount of sleep is essential for healthy development during adolescence. Growth hormone is released
during slow wave sleep and gonadotrophic hormones also are secreted during sleep.9 In addition, sleep impacts
learning and memory.9,16 Adequate rapid eye movement (REM) sleep is essential for emotional processing and
cognitive development.9 Inadequate REM is associated with poor memory performance, mood disorders, daytime
sleepiness/unintended sleep, anxiety, decreased socialization, hypersexuality, mental fatigue, and decreased
capability of handling complex tasks.5,9
Several other negative health effects also are related to short sleep duration. For example, restricted sleep is
associated with hypertension and metabolic disorders, including diabetes.16 Impaired immune function has been
linked with short sleep duration; those with diminished sleep are more likely to have an increased susceptibility to
viruses such as the common cold.16,29,30 A study assessing adolescents between the ages of 12 and 17 years found
that cortisol levels and white blood cell, neutrophil, monocyte, and CD4+ lymphocyte counts were negatively
correlated with short sleep duration.30 Among females only, short sleep duration also was found to be negatively
associated with pro-inflammatory cytokine levels.30
Behaviors increasing risk for injury are more prevalent among US high school students who sleep less than 7 hours
on an average school night compared to those who sleep 7-10 hours per average school night.31 These behaviors
include infrequent bicycle helmet use, infrequent seatbelt use, riding with a driver who has been drinking, drinking
and driving, and texting while driving.31 A higher risk of injury during after-school sporting activities also appears to
be related to decreased sleep duration among adolescents.32
Adolescents with decreased sleep often are cited as being less physically active.33,34 Body mass index (BMI) is
believed to be directly related to inadequate sleep among adolescents.16,18,35-38 Adolescents aged 16 to 19 years who
are underweight, overweight, or obese have shorter sleep durations than those who are normal weight.35 However,
sex differences in the relationship between obesity and decreased sleep may differ depending on the study design.
Obesity is more likely among US adolescent girls getting less than 4 hours of sleep or more than 9 hours of sleep,
but these effects were less consistently observed among adolescent boys.38 In contrast, a more recent study found an
association between obesity and short duration of sleep among adolescent boys, but not among adolescent girls.35
Generally, a less positive attitude toward life and symptoms of depression and anxiety are more evident with short
sleep duration.16,39 The association with mood and anxiety is most apparent among those getting less than 6 hours of
sleep per night.9 Adolescents getting less than five hours of sleep per night are more likely to engage in other high
risk behaviors, such as smoking, drug use, and high risk sexual activity.9,33,34,37 A negative or poorly structured
family environment, which is itself a risk factor for shorter sleep duration, additionally contributes to these
behaviors.9,25
SCHOOL START TIMES IN THE UNITED STATES
School start times for high school students have become increasingly early over the past several decades.9 Nearly 10
percent of high schools in the US begin at or before 7:30 a.m.10 Recently, the Centers for Disease Control and
Prevention (CDC) and the US Department of Education analyzed data from the 2011–2012 Schools and Staffing
Survey (SASS).10,40 This survey assessed 39,700 public schools (middle, high, and combined schools), with an
estimated total enrollment of 26.3 million students. The average start time for all middle, high, and combined
schools in the US was 8:03 a.m.10,40 Average start time varied widely by state. The average start time for adolescent
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students in Louisiana is approximately 7:40 a.m., whereas in Alaska and North Dakota, start times are almost an
hour later at 8:33 a.m. and 8:31 a.m., respectively.10,40
School start times vary by state, school size, whether the school is located in urban or rural locations, and the
presence and type of the busing system. Schools with more than 1,000 students tend to start approximately 15
minutes earlier compared to smaller schools, and rural schools begin on average 15 minutes later than urban or
suburban schools.10 Schools that do not have a tiered bus system start 15 minutes later than schools with two-tiered
systems, or 20 minutes later than schools with three-tiered systems.41 Several school districts stagger the start times
of their elementary, middle, and high schools, which accommodates large influxes of students and allows for the
same bus drivers to serve multiple schools, thus reducing costs incurred by the school district.9,41,42
Available data support a high school start time of 8:30 a.m. or later to ensure adequate essential sleep among
adolescents.8,9,17 However less than 18 percent of public schools start at or later than 8:30 a.m.10,40 This percentage
varies widely by state, with more than three-quarters of schools in North Dakota and Alaska starting later than 8:30
a.m., and no schools in Hawaii, Mississippi, or Wyoming starting at or later than 8:30 a.m.10,40 Forty-two states
report that 75-100 percent of their public schools start before 8:30 a.m.10,40
OUTCOMES DUE TO DELAYED SCHOOL START TIMES
As of 2009, more than 80 schools had delayed school start times in an effort to allow adolescents to attain extra
sleep.11 To date, schools in over 43 states have delayed school start times.43 Several studies, including a systematic
review, have evaluated the impact of delayed school start times.8,44-52 Benefits have been observed by parents,
teachers, school administrators, and students, while few disadvantages or harmful effects have been noted.5,7,12,53
School districts that have delayed start times typically have not returned to their previous schedules.11
Sleep duration
Several studies have compared patterns of sleep duration and the sleep/wake cycle among adolescents with earlier
school start times to those with later school start times. One study compared students beginning school at 7:15 a.m.
to students beginning school later, at 8:37 a.m.; students at both schools reported similar bedtimes, but students at
the school with a later start time woke up an hour later on average on school days than students at the school with
the earlier start time.45 In addition, students at the school with the later start time experienced an average of 50 more
minutes of sleep per night and reported less daytime sleepiness compared to their counterparts starting school more
than one hour earlier.45 A three year study that examined the effects of delayed school start times noted that schools
starting after 8:30 a.m. allow for almost 60% of students to achieve a sleep duration of at least 8 hours per night on
school days,8 nearly twice the proportion of 9th-12th grade students currently achieving 8 hours of sleep each night
nationwide.3
In 1997, citing the negative effects of sleep deprivation, seven Minnesota high schools shifted school start time from
7:15 a.m. to 8:40 a.m. Prior to the change it was anticipated that students would adapt to the change in start time by
delaying their bedtime.5 However, after several years of follow-up, bedtime remained unchanged from the years
prior to the change in school start time; as a result, more students had increased total sleep duration each night.5
Other studies have observed the same, i.e., bedtime remains the same and sleep duration increases with delayed
school start time.13,20,45-48 The average bedtime for teens (approximately 10:30 p.m.) has remained relatively constant
for the past several decades.20 Bedtimes of teens in 1981 were similar to those of bedtimes among teens in 20032006 despite drastic changes in school start times within this time frame.9,11,20
Evidence that bedtime remains unchanged when school start time is delayed has not been completely consistent. A
cross-sectional survey of 7,308 US adolescents aged 13 to 17 years found that those with later school start times
went to bed later than students with earlier school start times.49 Despite this difference, those with later school start
times consistently obtained more sleep and were more likely to achieve the recommended 8-10 hours of sleep per
night, compared to students attending schools with earlier start times.49
Even modest changes in school start time induce positive changes in sleep duration.50,51 For example, a half-hour
delay, from 8:00 a.m. to 8:30 a.m. was responsible for students gaining an average of more than 45 minutes of sleep
per night.50 Notably, reports of less than 7 hours of sleep per night were reduced by almost 80%.50 Others also have
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observed that a small delay in start time from 8:00 a.m. to 8:25 a.m. was associated with at least one half-hour
increase in sleep duration, and more students experiencing at least 8 hours of sleep per school night.51
Social and physical outcomes
School districts that have delayed school start times have identified several changes in mood, behavior, and overall
well-being among students. In particular, in the time period following institution of delayed start times, students
were less likely to have self-reported depression, and more likely to report increased or improved motivation and
increased energy level than before the delayed start times were instituted.9,13,45,50 Parents, teachers, and school
administrators in schools with delayed start times also have noted improved student demeanor and significantly
fewer disciplinary problems.5,42
Two years following a delay in school start times by one hour in some Kentucky school districts, a notable decrease
(16.5 percent) in motor vehicle crash rates among teens was observed in the geographic areas near the schools with
delayed start times.52 In contrast, the motor vehicle crash rate for the rest of Kentucky increased by almost 8 percent
during the same time period.52 This phenomenon has been observed elsewhere as well. In Virginia, teen crash rates
were compared between geographically adjacent communities with vastly different high school start times, Virginia
Beach, VA, and Chesapeake, VA.54 School start time in Virginia Beach is 75-80 minutes earlier than in Chesapeake.
For the two years studied, crash rates were significantly higher in Virginia Beach compared to Chesapeake.54 Peak
crash times occurred during teens’ morning commute timeframe, but other factors, such as congestion rates, were
not found to be associated with crash rates.54 This trend has remained in other counties within the state of Virginia as
well.55 In addition, decreases in motor vehicle crashes among teenagers aged 16-18 years decreased between 65-70
percent after schools in both Minnesota and Wyoming delayed school start times.7
Extracurricular activities and responsibilities
While positive outcomes have been observed following delays in school start times, negative impacts also have been
noted. Later end times to school affect the ability of students to participate in athletic and other extracurricular
activities and to have part-time jobs.9,42 In addition, since it gets dark earlier during the fall and winter months,
increased concern exists regarding students waiting for the school bus in the dark.56,57
Traditionally, sports practice occurs at the end of the day. The consequent delay of practice and/or start times for
games to accommodate a later school start time is a significant concern among parents, students, and coaches.5,56
Some schools with delayed start times have allowed for early dismissal from class to accommodate scheduling of
sports games and practices.42 In addition, in order to minimize the reduced time allotted for sports practices, other
schools have opted to hold practices in the morning, prior to school start, thus negating the reason for delaying
school start times.41,56
Two studies evaluating the effects of delayed school start times on whether students were too tired to play sports
found no significant changes.43,51,52 Similarly, no significant differences in participation in music activities,
volunteer work, or socializing with friends were noted after delayed start times were initiated.43,51,52
Teachers also have after-school commitments, and for personal reasons, report mixed support for delayed school
start times.5,12 The majority acknowledge that students are more alert during the day, and many appreciate the extra
time in the morning for lesson planning before students arrive.5 But about half of teachers are concerned that the
later end times mean less time for personal commitments, such as having a second job, and longer commutes home
due to rush hour traffic.12
Academic performance and attendance
Selected markers of academic performance indicate that decreased sleep duration is associated with poorer academic
performance among adolescents.33,58,59 When school start times are delayed, improvements in academic performance
are noted.8,9,60 Specifically, when classes begin after 8:35 a.m., substantial improvements in grades in math, English,
and social studies are observed, and improvements in performance on academic achievement tests at both the state
and national level are apparent.8 In addition, when teens begin school before 8:00 a.m., they tend to perform more
poorly throughout the day, compared to teens beginning school later.59 However, when grades or grade point
average (GPA) alone are considered, data on academic performance and school start times are less clear.8,9,13,57,60 For
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example, little to no association has been found between GPA and decreased sleep.57,60 Confounding factors, such as
student selection of coursework and specific instructors may bias any association between grades or GPA and
decreased sleep.
Improvements to attendance also have been noted when school start time is delayed. Fewer students are tardy or
absent from school, and fewer truancies occur.8,13,15,41,48
Bus schedule impact
Costs associated with changes to school bus schedules often are cited as a major reason to not delay school start
times.5,42 However, evidence from school districts that have instituted delays does not support this view. Schools in
Minnesota that implemented a change in school start time from 7:15 a.m. to 8:40 a.m. had no changes in
transportation costs.5 In these schools, buses and bus routes remained the same, yet the time the buses used the
routes was delayed.5
If schools with tiered bus systems opt to dismantle the tiered schedule as a result of later school start times, then
increases in transportation costs can be expected. However, the costs may not be as high as previously imagined.
Eliminating a three-tiered bus schedule is estimated to cost approximately $150 per student per year.41 In contrast,
reducing class size by one-third to allow for a more enriched learning environment and an increase in standardized
test scores is estimated to cost roughly $2,151 per student per year, about seven times the cost of eliminating the
tiered bus system to accommodate a delayed school start, with an almost equivalent benefit to students.41
Impacts on family schedules
In school districts considering delaying start times, parents have reported concern about the impact that the later start
times could have on their work and family schedules.5 Some parents have jobs with inflexible start times, so a delay
in school start time may require them to arrange for alternative transportation to get their children to and from
school. For families with younger siblings, a delay in high school start time may mean that the schedules of younger
children will be offset, creating the need for multiple trips to drop off and pick up children from school. Similarly,
older siblings are often counted on to provide after-school care for younger siblings, so a shift in school end times
may leave parents with the need to find alternative care for those children.9,42 However, many parents who express
concern about the impact of delayed school start times on their family’s schedule still support later start times
because of the anticipated positive impact on students’ health and learning.5
CURRENT LEGISLATION
In 1998, the Zzz’s to A’s Act was introduced in the US House of Representatives, advocating for later school start
times. Newer versions and revisions have occurred over the past decade and a half. The Act directs the Secretary of
Education to study the effect of delaying school start times for adolescents and present the findings to Congress. The
Act’s sponsor believes that the study will help local school districts to recognize the impact that school start times
can have on the well-being of adolescents.61
The newest version of the Act, H.R. 1306, was introduced in the House in March of 2015. As of April 2015, it has
been referred to the Subcommittee on Early Childhood, Elementary and Secondary Education, which is part of the
House Education and Workforce Committee.62 The Act has several original cosponsors and is supported by both the
National Sleep Foundation and Start School Later, Inc.61
ROLE OF PHYSICIANS, PARENTS, AND EDUCATORS
Adolescent sleep hygiene is highly influenced by parents.16 Significant concordance exists between parent and
adolescent sleep time; adolescents sleep more or less on days in which their parents sleep more or less,
respectively.63 Parents can therefore impact sleep patterns by establishing a sleep routine for the family and by
modeling adequate sleep duration and appropriate sleep behavior.63
School-based education programs on sleep hygiene have generally improved students’ knowledge of appropriate
sleep practices, but have resulted in improved sleep behavior only on weekends, not weeknights.64,65 However, a
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positive outcome from one education program was a decrease in behaviors that can negatively impact sleep, such as
caffeine intake and hyperactivity.65
School administrators, parents, and community members involved in the process of delaying school start times can
become overwhelmed by the available data, and the process can be emotionally charged.12 Lack of sufficient
community support to delay start times has led to controversy and worry about the cascade of transportation and
athletic/extracurricular activity consequences that could result from a schedule change.12
School start time delays have generally been unsuccessful when only partial facts are explained, implementation is
too rapid, and incorrect assumptions are conveyed.5 Physicians and medical professionals can assist school districts
that are considering delaying school start times. The AAP recommends that pediatricians and other health
professionals educate adolescents, parents, educators, athletic coaches and other stakeholders about the biological
and environmental factors that contribute to sleep deprivation in youth.1 Further, the AAP recommends that health
professionals provide scientific information, evidence-based rationales, guidance, and support to educate school
administrators, parent-teacher associations, and school boards about the benefits of instituting a delay in start times
as a potentially highly cost-effective countermeasure to adolescent sleep deprivation and sleepiness.1 The presence
of physicians, particularly sleep medicine specialists and pediatricians, at public meetings on delaying school start
times has been influential.1,56,66-69 Support from other professionals has been similarly influential. In Kentucky,
support from a child psychologist and the school’s legal counsel were helpful in the decision to delay school start
times.56
CONCLUSIONS
Adolescent sleep health is an important public health topic. Decreased total sleep time among teens is strongly
associated with several negative outcomes including decreases in emotional processing and memory, metabolic
disorders, impaired immune function, depression and anxiety, high risk behaviors, increased injury from sport
activities, unhealthy BMI, and decreased academic performance.5,9,16,18,29-39,44,58,59 Evidence strongly suggests that
allowing adolescents more time for sleep results in improvements in health, academic performance, behavior, and
general well-being. Overwhelming evidence exists that sleep duration in adolescents can be significantly increased
when school start time is delayed, particularly past 8:30 a.m.7-9,13,20,45,47-51,69 The AAP and the National Association
of School Nurses and the Society of Pediatric Nurses support a delay in school start times to allow more adolescents
to achieve the recommended sleep duration of 8-10 hours per night.1,69
Implementing a delayed school start can be an emotional and potentially stressful issue among members of the
community. No “one size fits all” approach to delaying school start times will be appropriate for all school
districts.12 However, the Council on Science and Public Health believes that the benefits of delaying school start
times to allow for adequate sleep among adolescents outweigh the potential consequences. The Council believes that
physicians, as well as parents and educators, should work together to convey the benefits of increased sleep among
teens and support later start times for schools.
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following statements be adopted in lieu of Res 404A-15 and the remainder of the report be filed.
That our American Medical Association:
1.

Encourage school districts to aim for the start of middle schools and high schools to be no earlier than 8:30
a.m., in order to allow adolescents time for adequate sleep.

2.

Encourage physicians, especially those who work closely with school districts, to become actively involved in
the education of parents, school administrators, teachers, and other members of the community to stress the
importance of sleep and consequences of sleep deprivation among adolescents, and to encourage school districts
to structure school start times to accommodate the biologic sleep needs of adolescents.
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3.

Reaffirm Policy H-60.930, Insufficient Sleep in Adolescents, identifying adolescent insufficient sleep and
sleepiness as a public health issue and supporting education about sleep health as a standard component of care
for adolescent patients.

4.

Encourage continued research on the impact of sleep on adolescent health and academic performance.
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7. PREVENTING VIOLENT ACTS AGAINST HEALTH CARE PROVIDERS
Reference committee hearing: see report of Reference Committee D.
HOUSE ACTION: RECOMMENDATIONS ADOPTED AS FOLLOWS
REMAINDER OF REPORT FILED
See Policies H-215.978, H-515.957, H-515.966 and D-515.983
INTRODUCTION
Policy D-515.983, “Preventing Violent Acts Against Health Care Providers,” asks in part that our American Medical
Association work with other appropriate organizations to study mechanisms to prevent acts of violence against
health care providers and improve the safety and security of providers while engaged in caring for patients, and that
our AMA widely disseminate the results of this study.
This report updates and expands upon information contained in CSAPH 2-I-10, Violence in the Emergency
Department, and Board of Trustees Report 2-I-12, Surveying Violence in the Non-hospital Work Environment. The
Council’s 2010 report has previously been made available to relevant stakeholders.
METHODS
English language reports were selected from a search of the PubMed and Google Scholar databases using the search
terms “prevalence” and “workplace violence,” “violence” and “health care worker,” “workplace violence” and
“health,” “workplace violence” and “prevention,” and “firearms” and “hospitals.” Additional articles were identified
by manual review of the references cited in these publications. Further information was gathered from internet sites
managed by relevant federal agencies and health care organizations.
BACKGROUND
For more than 15 years, violence has been among the top four causes of death in US workplaces.1 According to the
World Health Organization, health care workers are at high risk of violence worldwide.2 Recent media coverage of
tragic, violent events in the health care setting has raised awareness and resulted in some added requirements for
employers to take in preventing harm and death from workplace violence.3,4
Workplace violence is defined as violent acts (including physical assaults and threats of assaults) directed toward
persons at work or on duty.5 The spectrum of workplace violence ranges from offensive or threatening language to
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homicide.5 Examples include threats (verbal or written expressions of intent to cause harm), physical assaults
(hitting or muggings), the use of weapons, rape, and homicide.5 Based on the perpetrator’s profile, four types of
workplace violence have been described and applied to data collection and research studies. One is the result of
criminal activity, in which the perpetrator has no relationship to the workplace (Type I). Another involves
perpetrators who are customers or clients (in this case patients or visitors) who become violent while being served
by the worker (Type II). A third category involves perpetrators who are employees or past employees (Type III).
When the perpetrator has a personal relationship with an employee, this is defined as type IV violence. The most
commonly reported form of violence in health care is the result of a disruptive patient or the patient’s family
member (Type II).6
A number of risk factors place health care workers at risk of workplace violence. These include contact with the
public, the delivery of services, working with unstable or volatile persons, working alone or in small numbers,
working late at night or during early morning hours, and working in community-based settings.7 Workplace violence
occurs across a range of health care settings. While much of the focus has been on hospitals and emergency
departments, health care workers in residential and home health care settings and treatments centers for those who
are aged, cognitively impaired, or mentally ill, also are at risk and could benefit from workplace violence prevention
programs.8 While a need exists to address workplace violence across a range of health care settings, interventions
should be developed based on hazard risk assessments and respond to identified risks.
CURRENT AMA POLICY
The AMA has a number of policies addressing the prevention of violence in the health care workplace (see
Appendix A). The AMA condemns acts of violence against physicians involved in the practice of medicine and
supports efforts of the International Association for Healthcare Security and Safety, the American Hospital
Association, and The Joint Commission to develop guidelines and/or standards regarding hospital security issues.
The AMA encourages all health care facilities to adopt policies to reduce and prevent all forms of workplace
violence and abuse, and to manage reported occurrences of workplace violence and abuse. The AMA also
encourages hospitals to incorporate, within their security policies, specific provisions on the presence of firearms in
the hospital setting.
The AMA urges hospital safety committees to include physicians, encourages physicians to work with their hospital
safety committees to address security issues and to become familiar with their own institution’s policies and
procedures. Training courses on workplace violence prevention and reduction should be widely available and states
should work to increase criminal penalties for assaults against health care providers.
PREVALENCE OF WORKPLACE VIOLENCE IN THE HEALTH CARE SETTING
Data from the United States Bureau of Labor Statistics (BLS) confirm that violence is an ongoing threat to workers
in health care settings. While significant attention has been directed to workplace homicides, the majority of
workplace violence incidents are non-fatal.9 BLS data show that the majority assaults in the workplace resulting in
missed work days occur in health care and social services settings. Between 2011 and 2013, reported workplace
assaults ranged from 23,540 to 25,630 annually, 70 to 74% of which occurred in health care and social service
settings.9 For health care workers, assaults comprise 10-11% of workplace injuries involving days away from work,
compared with a 3% rate in all private sector employees.9 Preliminary data from the Census of Fatal Occupational
Injuries found that overall fatal work injuries due to violence decreased slightly from 2013 to 2014.10 The number of
workplace homicides were similar to the previous year.10 In 2014, 13 health care professionals were the victims of
workplace homicide.11
Recent studies corroborate BLS data on the high levels of violence against health care workers. For example, an
anonymous survey of hospital workers (n=11,000) found that the 12-month prevalence of type II violence was
39%.12 This included 1,180 physical assaults, 2,260 physical threats, and 5,576 incidents of verbal abuse.12
However, only 19% of these events were captured by official reporting systems.12 A survey of nurses (n=762) found
that over the past year, 76% had experienced violence involving patients or visitors.13
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High-Risk Practice Areas
Emergency department (ED), mental health, and long-term care providers are among the most frequent victims of
patient and visitor attacks. Perpetrator characteristics or circumstances that influence this pattern of violent events
include altered mental status, dementia and behavioral issues, pain/medication withdrawal, and dissatisfaction with
care.12,13
EDs are high-risk due to their 24-hour accessibility, the presence of a high-stress environment, and the lack of
adequate security or trained staff.14 A nationwide survey of emergency medicine residents and attending physicians
(n=263) found that 78% of respondents had reported at least one workplace violence act in the previous year and
21% had reported more than one type of violent act.15 The most common types of violence reported were verbal
threats (75%) and physical assaults (21%).15 A nationwide survey of nurses found that ED nurses experienced a
significantly higher number of incidents than nurses in other practice settings.13
Another study of nurses (n=248) in eight acute locked psychiatric units of the Veterans Health Administration
(VHA) found that the overall weekly incident rate was 0.60/nurse for verbal aggression and 0.19 for physical
aggression.16A study of substance use disorder counselors found that more than half of counselors had personally
experienced violence, 44% had witnessed violence, and 61% had knowledge of violence directed at a colleague.16
Hospital-Based Shootings
A 2012 study examining US hospital-based shootings occurring between 2000 and 2011 identified 154 events
involving 148 hospitals and affecting 235 victims.18 Of the 154 events, 91 (59%) occurred inside the hospital
building and 63 (41%) occurred outside on hospital grounds.11 Of those occurring inside the hospital, 31 (34%)
occurred in the ED and 29 (32% ) occurred in patient rooms.18 The majority of shooters (91%) were men.18 The most
frequent motives were grudge or revenge (27%), suicide (21%), and ending the life of an ill relative (14%).18
Hospital staff were relatively infrequent victims (physicians 3% and nursing staff 5%).18
From 2011-2013, 47 gun discharge events were recorded in US hospitals resulting in 39 deaths and 19 injuries.19
Sixty eight percent of these events occurred at hospitals with a trauma designation; sites with Level I trauma centers
(36%) experienced the highest number of events.19 The majority of events occurred in a nursing unit, with 30%
occurring on an inpatient floor or in a patient room and 23% occurring in the ED.19 Hospital gun discharge events
are not random; in most instances (78% ) the shooter had a specific intended target.19
REPORTING
Health care workers experience high rates of workplace violence, but such events are widely underreported. Reasons
for not reporting can be as simple as health care workers not knowing what constitutes an act of workplace violence
or a reporting process that is too cumbersome and time- consuming.14 Other reasons for not reporting include a
perception that workplace violence is “normal” or a part of the job, fearing the response they may receive when
reporting these events (blaming the victim), and lacking support from leadership to encourage reporting.14, 20 Steps
should be taken to mitigate barriers to reporting. Accurate data are important to help identify patterns of assaults and
near misses in order to implement appropriate controls or measures to reduce and/or prevent workplace violence.9
REQUIREMENTS TO PREVENT VIOLENCE AGAINST HEALTH CARE WORKERS
Occupational Safety and Health Administration (OSHA)
OSHA falls under the US Department of Labor. This agency was established by Congress in 1970 to assure safe and
healthy working conditions by setting standards, providing assistance, outreach, education and training, and
enforcement.21 OSHA currently does not have specific standards for workplace violence.22 However, the courts have
interpreted Section 5(a)(1) of the Occupational Safety and Health Act of 1970 (the General Duty Clause), to mean
that:
an employer has a legal obligation to provide a workplace free of conditions or activities that either the
employer or industry recognizes as hazardous and that cause, or are likely to cause, death or serious physical
harm to employees when there is a feasible method to abate the hazard.22
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Therefore, workplace violence must have taken place or the employer must be aware of threats or other signs that
the potential for violence exists, in order to be held accountable under the General Duty Clause.
In April 2015, OSHA released an updated version of Guidelines for Preventing Workplace Violence for Health Care
and Social Service Workers.9 The revised guidelines stress the importance of developing a written workplace
violence prevention program. The five components of this prevention program remain largely unchanged from the
previous version: management commitment and employee participation, worksite analysis, hazard prevention and
control, safety and health training, and recordkeeping and program evaluation.9 In December 2015, OSHA released
Preventing Workplace Violence: A Road Map for Health care Facilities to complement the Guideline document by
providing examples of workplace violence policies and procedures that have been put into practice by health care
facilities.23
OSHA also has advised its staff that inspections of hospitals and nursing home facilities should include the review
of potential hazards from workplace violence and to that end, released policy guidance and procedures for field
offices to utilize in responding to incidents of workplace violence.24 OSHA appears to be utilizing the General Duty
clause to hold facilities accountable for failing to protect staff from workplace violence. For example, one OSHA
inspection documented at least 40 incidents of workplace violence between February 7 and April 12, 2014 at
Brookdale University Hospital and Medical Center in Brooklyn, New York.25 OSHA cited Brookdale for one willful
violation, with a proposed fine of $70,000, for failing to develop and implement adequate measures to reduce or
eliminate the likelihood of physical violence and assaults against employees by patients or visitors.25
OSHA-Approved State Plans and Hospital Licensing Requirements
Currently, 28 OSHA-approved state plans provide operational oversight for state-wide occupational safety and
health programs (see Figure 1).26 State plans are required to have standards and enforcement programs that are
considered to be at least as effective as OSHA’s, although states can have different or more stringent requirements.
Six of the state plans only cover state and local government workers.26 Jurisdictions operating under OSHAapproved state plans have an opportunity to provide stronger protections against workplace violence.
Ten states currently have workplace violence prevention requirements in place for hospitals and other facilities.
Many of these requirements were established through state legislation and are not necessarily tied to OSHAapproved state plans. Common themes among these state laws include requirements for a hazard assessment,
development of a violence prevention plan, and employee training within 90 days of their start date. Some plans
address the need to have a system in place for employees to report incidents and establish requirements for record
retention (five years) and the reporting of assaults to authorities within 24 hours (with some exceptions). Some states
require the establishment of workplace safety committees, which provides an opportunity for employee input. Figure
2 outlines the workplace violence requirements by state as of August 2015 and includes the health care settings in
which they apply.
Subsequently, Minnesota enacted legislation requiring all hospitals to design and implement preparedness and
incident response action plans to acts of violence and to submit an annual report to the Commissioner of Health.
Hospitals must establish a violence prevention committee that includes health care workers employed by the hospital
as well as nonclinical staff.27 The law also requires hospitals to provide training on safety measures during acts of
violence to all health care workers who are employed or contracted with the hospital.27 The Minnesota Medical
Association, the state department of health, the state nurses association, and the state hospital association formed a
coalition to develop a gap analysis to help health care facilities implement best practices in preventing violence
against health care providers and hospital staff.28 The coalition also has gathered training resources to educate health
care workers about violence prevention.29
Three states are currently considering legislation requiring health care facilities to establish violence prevention
plans. In Massachusetts, legislation would require each health care employer to annually perform a risk assessment,
develop a written violence prevention plan, provide training to employees, and develop a system for the ongoing
reporting and monitoring of incidents and situations involving violence or the risk of violence.30 Each health care
employer also would be required to designate a senior manager responsible for the development and support of an
in-house crisis response team for employee-victims of workplace violence.30 In New Hampshire, legislation would
require hospitals, nursing homes, state or county psychiatric hospitals, and state developmental centers to establish a
violence prevention committee.31 The committee would develop and maintain a written violence prevention plan and
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conduct annual violence risk-assessments.31 Facilities would be required to conduct annual violence prevention
training, maintain records of all violent acts against employees at work, and establish a post-incident response
system that provides in-house crisis response for victims and their co-workers.31 Vermont’s legislation is specific to
social and mental health workers and would require the Agency of Human Services and each of its departments to
establish and maintain a written workplace violence prevention and crisis response policy.32 The legislation also
requires a system for centrally recording all incidents or credible threats of workplace violence and a training
program to educate employees providing direct services to clients.32
The Joint Commission
In the United States, Joint Commission accreditation and certification is recognized as a symbol of quality that
reflects an organization’s commitment to meeting certain performance standards.33 Systems to ensure patient safety
have been a concern for a number of years. A number of Joint Commission standards relevant to workplace violence
exist in the areas of leadership development, environment of care, emergency management, and human resources.34
(See Appendix B)
In 2010, The Joint Commission published a Sentinel Event Alert on preventing violence in the health care setting.
The purpose of the alert was to specifically address assault, rape, or homicide of patients and visitors.35 The alert
notes that existing standards require health care facilities to address and maintain a written plan describing how an
institution provides for the security of patients, staff and visitors.35 Institutions also are required to conduct risk
assessments to determine the potential for violence, provide strategies for preventing instances of violence, and
establish a response plan that is enacted when an incident occurs.35
INTERVENTIONS AND THEIR EFFECTIVENESS
The National Institute for Occupational Safety and Health (NIOSH), an agency within the Centers for Disease
Control and Prevention, works to develop knowledge in the field of occupational safety and health and translate that
knowledge into practice.36 NIOSH conducts research and makes recommendations to prevent work-related illness
and injury; some evaluations of existing interventions have been conducted.37
Workplace Violence Prevention Plans
Workplace violence prevention plans based on OSHA’s guidance are often viewed as model programs. In fact, most
states that require workplace violence prevention plans incorporate major components of the OSHA guidelines.
Although workplace violence prevention plans seem like a common sense approach, evaluations of their impact on
reducing incidents of violence or harms associated with violence are limited.
An evaluation of Washington State’s efforts to reduce workplace violence in the health care industry found that their
approach led to lower injury rates and reduced workers’ compensation costs.38 From 1997 to 2007, the state’s
average annual rate of workers’ compensation claims, associated with workplace violence in the health care and
social assistance industry, was 75 per 10,000 full-time equivalent workers (FTEs).38 From 2007 to 2013, the rate had
fallen to 54 claims per 10,000 FTEs--a 28% decrease.8 This improvement coincides with Washington’s 2009 rule
that required hazard assessments, training, and incident tracking for workplace violence.
NIOSH funded a study to evaluate New Jersey’s regulations requiring workplace violence prevention programs in
health care facilities. In addition to conducting interviews to measure compliance with the regulations and surveying
nurses to evaluate the training they receive, the study also will collect and compare facility violent event reports 3
years pre-regulation (2009-2011) and 3 years post-regulation (2012-2014).39 The results of this study are expected to
be published in 2016.39
Training in Workplace Violence Prevention
The majority of health care professionals, whether entering the profession or experienced, have not received training
in workplace violence prevention strategies.20 A number of stand-alone training courses are available for health care
workers to help them prevent and respond to an incident of workplace violence. Courses range from verbal deescalation training to active shooter scenarios. Studies investigating the impact of such training have had mixed
results and contain significant limitations.40
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NIOSH developed an on line educational course, Workplace Violence Prevention for Nurses, that provides the basis
for a comprehensive workplace violence prevention program. Focus groups found the content to be appropriate for
both novice and senior nurses.20 To date, 17,000 health care professionals have received continuing education credits
for completing the course.6 A broader evaluation of the course is planned to determine the impact that an such a
course can have in preventing workplace violence.20 The course content also is applicable to health care workers
who are not nurses, but continuing medical education (CME) is not currently available for physicians who might
complete the NIOSH training.
Patient Record Flags
The VHA has implemented patient record flags as a means of identifying patients who may pose a threat to
themselves, staff, or others.41 Notations are placed in the patient’s electronic health record to serve as an alert to
clinical staff. VHA uses two types of flags. Category I flags identify patients at high-risk for violent or disruptive
behavior and are shared across all VHA facilities.41 Events that can trigger a Category I flag include a history of
violence towards staff or patients, documented acts of repeated violence, credible verbal threats, the possession of
weapons, or the use of objects as weapons.41 Category II flags identify patients at high risk for other reasons, such as
drug-seeking behavior, history of wandering, or spinal cord injuries.41 Category II flags are local, meaning they are
not shared across facilities.41 Flags also include a narrative that describes the reason for the flag and may include
some suggested actions for staff to take when they encounter the patient.41 VHA facilities have Disruptive Behavior
Committees, which make final decisions about flagging patient records. In order for flags to be most effective, they
need to be assigned in a timely manner following a triggering incident.
Magnetometers in Hospitals
The use of firearms in hospitals is rare but can make an attack more lethal. Some hospitals have installed
magnetometers (metal detectors) at their entrances to prevent individuals from bringing weapons into facilities.
Henry Ford Hospital in Detroit confiscated 33 handguns, 1,324 knives, and 97 chemical sprays within the first six
months of screening.42 Other hospitals, including Johns Hopkins Hospital in Baltimore, have suggested that
widespread use of magnetometers is impractical given the many entrances most hospitals have. In addition, armed
guards manning magnetometers could be the source of weapons used in hospital-based shootings. The 2012 study on
hospital-based shootings determined that less than half (30-36%) of events could have been prevented by the use of
a magnetometer.18 Furthermore, in 23% of shootings examined within the ED, the weapon was a security officer’s
gun taken by the perpetrator.18
Strengthening Criminal Penalties
More than 30 states have increased penalties for those who commit acts of violence against health care workers.43 In
addition to increasing the penalty, Nebraska law requires every hospital and health clinic to display, in a prominent
place, a sign reading, “warning: assaulting a health care professional who is engaged in the performance of his or her
official duties is a felony.”44 Despite widespread adoption of these laws to deter violent acts against health care
workers, no evaluation of their effectiveness has been conducted. California Governor Jerry Brown recently vetoed
legislation to increase the sentence for such offenses. In his veto message he said “[i]f there were evidence that an
additional six months in county jail…would enhance the safety of these workers or serve as a deterrent, I would sign
this bill. I doubt that it would do either.”45
DISCUSSION
While often viewed as a sanctuary from violent events, health care settings can be high-stress, emotional
environments, which can contribute to violence. Given that health care workers represent a significant portion of the
victims of workplace violence, health care facilities and other clinical settings should take appropriate steps to
prevent this known risk. While OSHA has taken steps to address workplace violence, the absence of a federal
requirement for employers to implement workplace violence prevention programs has resulted in some states filling
the gap by establishing their own requirements, often in response to serious workplace violence incidents.
Workplace violence can result in negative outcomes for health care workers. In addition to physical injuries, it can
result in low morale, decreased productivity, increased stress, and turnover.20 Although more research is needed to
determine the effectiveness of interventions to prevent workplace violence in health care settings, helpful resources
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are available from the Joint Commission, OSHA, NIOSH, and others to guide employers in addressing this issue.
Furthermore, health care providers should be proactive in seeking out training, becoming familiar with their
organization’s policies and procedures, and reporting incidents of workplace violence.
CONCLUSION
Health care workers face a significant risk of workplace violence and more research is needed regarding the
effectiveness of interventions to prevent workplace violence in the health care setting. OSHA has taken steps to
encourage employers to enact workplace violence prevention plans to protect health care workers from acts of
violence. However, given the risk, these actions do not go far enough. A number of states require health care
facilities to implement workplace violence prevention plans. A federal standard would help ensure that health care
employers across the country are prepared to address workplace violence.
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following recommendations be adopted, and the
remainder of the report be filed.
That our AMA:
1.

Encourage the Occupational Safety and Health Administration to develop and enforce a standard addressing
workplace violence prevention in health care and social service industries.

2.

Encourage Congress to provide additional funding to the National Institute for Occupational Safety and Health
to further evaluate programs and policies to prevent violence against health care workers.

3.

Encourage the National Institute for Occupational Safety and Health to adapt the content of their online
continuing education course on workplace violence for nurses into a continuing medical education course for
physicians.

4.

Amend Policy H-515.966, “Violence and Abuse Prevention in the Health care Workplace,” by addition and
deletion to read as follows:
Our AMA encourages all health care facilities to: adopt policies to reduce and prevent all forms of workplace
violence and abuse; develop a reporting tool that is easy for workers to find and complete; and develop policies
to assess and manage reported occurrences of workplace violence and abuse; and will advocate that make
training courses on workplace violence prevention available to employees and consultants and reduction be
more widely available. ; and include physicians in safety and health committees.

5.

Amend Policy H-215.978, “Guns in Hospitals,” by addition and deletion and a change in title to better reflect
the content of the policy to read as follows:
Workplace Violence Prevention
Our AMA: (1) supports the efforts of the International Association for Healthcare Security and Safety, the
AHA, and The Joint Commission to develop guidelines or standards regarding hospital security issues and
recognizes these groups’ collective expertise in this area. As standards are developed, the AMA will ensure that
physicians are advised; (2) encourages physicians to work with their hospital safety committees to address the
security issues within particular hospitals; and also encourages physicians to become aware of and familiar with
their own institution’s policies and procedures; encourages physicians to participate in training to prevent and
respond to workplace violence threats; encourages physicians to report all incidents of workplace violence; and
encourages physicians to promote a culture of safety within their workplace; and (3) urges that hospital safety
committees include physicians and that emergency departments be recognized as high risk environments for
violence.
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Amend Policy D-515.983, “Preventing Violent Acts Against Healthcare Providers,” by addition and deletion to
read as follows (as it has been implemented in part):
1. Our AMA will make CSAPH Report 2-I-10, Violence in the Emergency Department, available to hospitals,
emergency medicine departments, emergency physicians, mental health physicians, patient advocates, and law
enforcement organizations as a resource designed to assist in the implementation of procedures to protect
students, trainees, physicians, nurses, and other health care staff in the Emergency Department environment and
to assure optimal care for patients, including those with psychiatric or behavioral conditions. 2. Our American
Medical Association will: (a) continue to work with other appropriate organizations to study mechanisms to
prevent acts of violence against health care providers and improve the safety and security of providers while
engaged in caring for patients; and (b) widely disseminate information on effective workplace violence
prevention interventions in the health care setting as well as opportunities for training the results of this study.
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Figure 1.

Figure 2.

APPENDIX A
H-5.997 Violence Against Medical Facilities and Health care Practitioners and Their Families
The AMA supports the right of access to medical care and opposes (1) violence and all acts of intimidation directed against
physicians and other health care providers and their families and (2) violence directed against medical facilities, including
abortion clinics and family planning centers, as an infringement of the individual’s right of access to the services of such centers.
H-515.966 Violence and Abuse Prevention in the Health care Workplace
Our AMA encourages all health care facilities to adopt policies to reduce and prevent all forms of workplace violence and abuse
and to develop policies to manage reported occurrences of workplace violence and abuse and will advocate that training courses
on workplace violence prevention and reduction be more widely available.
H-515.982 Violent Acts Against Physicians
Our AMA (1) condemns acts of violence against physicians involved in the legal practice of medicine; (2) will continue to take
an active interest in the apprehension and prosecution of those persons committing assaults on physicians as a result of the
physician’s acting in a professional capacity; (3) will continue to monitor state legislative efforts on increased criminal penalties
for assaults against health care providers; and (4) will continue to work with interested state and national medical specialty
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societies through all appropriate avenues, including state legislatures, when issues related to workplace violence inside and
outside of the emergency department arise.
D-515.983 Preventing Violent Acts Against Health care Providers
1. Our AMA will make CSAPH Report 2-I-10, Violence in the Emergency Department, available to hospitals, emergency
medicine departments, emergency physicians, mental health physicians, patient advocates, and law enforcement organizations as
a resource designed to assist in the implementation of procedures to protect students, trainees, physicians, nurses, and other health
care staff in the Emergency Department environment and to assure optimal care for patients, including those with psychiatric or
behavioral conditions. 2. Our American Medical Association will: (a) work with other appropriate organizations to study
mechanisms to prevent acts of violence against health care providers and improve the safety and security of providers while
engaged in caring for patients; and (b) widely disseminate the results of this study.
H-215.977 Guns in Hospitals
The policy of the AMA is to encourage hospitals to incorporate, within their security policies, specific provisions on the presence
of firearms in the hospital. The AMA believes the following points merit attention: (1) Given that security needs stem from local
conditions, firearm policies must be developed with the cooperation and collaboration of the medical staff, the hospital security
staff, the hospital administration, other hospital staff representatives, legal counsel, and local law enforcement officials.
Consultation with outside experts, including state and federal law enforcement agencies, or patient advocates may be warranted.
(2) The development of these policies should begin with a careful needs assessment that addresses past issues as well as future
needs. (3) Policies should, at minimum, address the following issues: a means of identification for all staff and visitors;
restrictions on access to the hospital or units within the hospital, including the means of ingress and egress; changes in the
physical layout of the facility that would improve security; the possible use of metal detectors; the use of monitoring equipment
such as closed circuit television; the development of an emergency signaling system; signage for the facility regarding the
possession of weapons; procedures to be followed when a weapon is discovered; and the means for securing or controlling
weapons that may be brought into the facility, particularly those considered contraband but also those carried in by law
enforcement personnel. (4) Once policies are developed, training should be provided to all members of the staff, with the level
and type of training being related to the perceived risks of various units within the facility. Training to recognize and defuse
potentially violent situations should be included. (5) Policies should undergo periodic reassessment and evaluation. (6) Firearm
policies should incorporate a clear protocol for situations in which weapons are brought into the hospital.
H-215.978 Guns in Hospitals
Our AMA: (1) supports the efforts of the International Association for Health care Security and Safety, the AHA, and The Joint
Commission to develop guidelines or standards regarding hospital security issues and recognizes these groups’ collective
expertise in this area. As standards are developed, the AMA will ensure that physicians are advised; (2) encourages physicians to
work with their hospital safety committees to address the security issues within particular hospitals and also encourages
physicians to become aware of and familiar with their own institution’s policies and procedures; and (3) urges that hospital safety
committees include physicians and that emergency departments be recognized as high risk environments for violence.

APPENDIX B - The Joint Commission Standards Relevant to Workplace Violence
LD.02.03.01
LD.03.01.01
LD.03.01.01, EP8
LD.03.03.01
LD.04.04.04, EP6
EC.01.01.01, EP3
EC.02.01.01, EP1
EC.02.01.01, EP3
EC.03.01.01, EP1
EC.03.01.01.2
ED.04.01.01, EP1

The governing body, senior managers and leaders of the organized medical staff regularly
communicate with each other on issues of safety and health.
Leaders create and maintain a culture of safety throughout the hospital.
All individuals who work in the hospital, including staff and licensed independent
practitioners, are able to openly discuss issues of safety and quality.
Leaders use hospital-wide planning to establish structures and processes that focus on
safety and quality.
Leaders provide and encourage the use of systems for b lame-free internal reporting of a
system or process failure, or the results of a proactive risk assessment.
The hospital has a written plan for managing…the environmental safety of patients and
everyone who enters the hospital’s facilities.
The hospital identifies safety and security risks associated with the environment of care
that could affect patients, staff, and other people coming into the hospital’s facilities.
The hospital takes action to minimize or eliminate identified safety and security risks in
the physical environment.
Staff and licensed independent practitioners can describe or demonstrate methods for
eliminating and minimizing physical risks in the environment of care.
Staff and licensed independent practitioners can describe or demonstrate actions to take in
the event of an environment of care accident.
The hospital establishes a process(es) for continually monitoring, internally reporting, and
investigating the following: injuries to patients or others within the hospital’s facilities;
occupational illnesses and staff injuries; and security incidents involving patients, staff or
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others within its facilities.
The hospital conducts a hazard vulnerability analysis (HVA) to identify potential
emergencies that could affect demand for the hospital’s services or its ability to provide
those services, the likelihood of those events occurring, and the consequences of those
events.
The hospital orients its staff to the key safety content before staff provides care, treatment,
and services.
Staff participate in education and training that includes information about the need to
report unanticipated adverse events and how to report these events.

8. JUVENILE JUSTICE SYSTEM REFORM
(RESOLUTION 205-I-14)
Reference committee hearing: see report of Reference Committee D.
HOUSE ACTION: RECOMMENDATIONS ADOPTED
REMAINDER OF REPORT FILED
See Policies H-60.919, H-60.922, H-60.986 and D-430.997
INTRODUCTION
Resolution 205-I-14, introduced by the Minority Affairs Section and referred by the House of Delegates, asked:
That our American Medical Association advocate for the Department of Justice to work towards the elimination
of the school to jail pipeline which disproportionately affects African American youth; and that our AMA lobby
the US Department of Health and Human Services and the Department of Justice to ensure that youth
incarcerated in short-term and long-term correctional facilities receive medical and mental health care
consistent with community standards in order to improve their health outcomes; and that our AMA advocate for
the Department of Housing and Urban Development to reconsider banning non-violent juvenile offenders from
public housing thereby preventing a minor child from returning to their family.
METHODS
English language reports were selected from a search of the PubMed and Google Scholar databases using the search
terms “adolescent brain development,” “zero tolerance,” “disproportionate minority contact,” “solitary
confinement,” “transfer or waiver” and “adult or criminal court,” “mental health” and “juvenile justice,” “substance
abuse” and “juvenile justice,” “community-based alternatives,” “reentry and aftercare” and “juveniles,” and “health”
and “juvenile justice.” Additional articles were identified by manual review of the references cited in these
publications. Further information was gathered from Internet sites managed by relevant federal agencies,
foundations including the Annie E. Casey Foundation and the MacArthur Foundation, and other national, non-profit
organizations involved in juvenile justice reform.
CURRENT AMA POLICY
The AMA has numerous policies related to the juvenile justice system, with most addressing the health of juveniles
within the system (see Appendix). AMA policy encourages state and county medical societies to become involved in
the provision of adolescent health care within detention and correctional facilities. Policy also discourages the
detention and incarceration of youth for reasons related to mental illness, the detention and incarceration of children
and youth in adult jails, and the use of experimental therapies (not supported by scientific evidence) to alter
behavior. Specific policies also address preventing assault and rape by custodial staff, nutrition and dietary
guidelines, tobacco use, the prevention and control of HIV and tuberculosis, and sexually transmitted infections
among incarcerated populations. AMA policy also addresses the use of restraints on pregnant women and
encourages correctional facilities to offer training in parenting skills to all female inmates with children in
preparation for their release and return home.
AMA policy urges youth correctional facilities to screen incarcerated youth for a current or prior history of abuse or
neglect and to refer maltreated youth to appropriate medical or mental health treatment programs. AMA policy calls
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for correctional and detention facilities to provide medical, psychiatric, and substance misuse care that meets
prevailing community standards, including appropriate referrals for ongoing care upon release from the correctional
facility in order to prevent recidivism. The AMA supports the accreditation standards promulgated by the National
Commission on Correctional Health Care (NCCHC) and encourages all correctional systems to seek NCCHC
accreditation. The AMA also opposes the use of solitary confinement except in extraordinary circumstances.
Policy D-430.994, “Health Care While Incarcerated,” directs the AMA to study mental health and health care for
incarcerated juvenile and adult individuals and identify the best mental health and health care models for local, state
and federal facilities. The Council on Medical Service is preparing a report for I-16 to implement this directive.
BACKGROUND
Prior to the early 19th century, children as young as 7 could be tried in criminal court in the United States and, if
convicted, sentenced to prison or even to death.1 The Progressive Era (1890s–1920s) brought an increased focus on
reforming young offenders. Treating children and adolescents as adult criminals was viewed as negatively impacting
young offenders and reducing the likelihood that they would be reformed.1 This sentiment led to the development of
separate juvenile courts, the first of which opened in Chicago in 1899. Juvenile courts differ from adult courts in that
the proceedings are civil rather than criminal, thereby allowing juvenile courts to focus on rehabilitation. By 1925, a
functioning juvenile court existed in every state except Maine and Wyoming.2 By 1945, all states had juvenile
courts.
The juvenile justice process varies greatly by jurisdiction, but the general stages of delinquency case processing are
outlined in the case flow diagram (Figure 1).3 Because the focus of the juvenile system originally was not on
punishment, constitutional rights and due process procedures afforded in adult criminal proceedings were not
extended to youth. This changed in the 1960s when a series of US Supreme Court decisions introduced formal due
process protections into the juvenile system making it (for better or worse) more like criminal courts.4 In the late
1980s and early 1990s, increases in violent crime by juveniles led to criticism that the juvenile system was too
lenient.4 In response, a number of state-level reforms were enacted including mandatory sentencing requirements
and the automatic transfer of youth to adult criminal courts under certain circumstances. Rather than rehabilitation,
the purpose of juvenile proceedings became more about holding juvenile offenders accountable, deterring crime,
protecting the public, and making sure the punishment was consistent with the seriousness of the crime.4
By 1995, the number of youth in confinement peaked at more than 107,000.5 While that number has decreased, the
United States still leads the industrialized world in youth confinement rates.5 In most states, a juvenile is defined as a
youth when they are at or below the upper age of original juvenile court jurisdiction. For the large majority of states,
that age is 17, although in some states the upper age is only 15 or 16 years old.6 Some jurisdictions have suggested
increasing the age of original juvenile court jurisdiction to 20.7
Today, 40% of juvenile detentions and confinements are due to technical violations of probation, drug possession,
low-level property offenses, public order offenses, and status offenses or actions prohibited to minors.”5 AfricanAmerican youth are nearly 5 times more likely to be confined as their white peers.5 Latino and American Indian
youth are between 2 and 3 times more likely to be confined.5 These disparities in confinement rates reflect a system
that treats youth of color, particularly African Americans and Latinos, more punitively.
As tragic cases of justice-involved youth garner national attention, a growing consensus exists on the need to reform
the juvenile justice system.8,9 Research has improved our understanding of adolescent brain development as well as
the impact of trauma on adolescent behavior and overall health, but the law has been slow to apply these scientific
findings to the juvenile justice system. Youth advocacy groups, foundations, and professional organizations have
been advocating for a return to a juvenile system that focuses on rehabilitating justice-involved youth, providing
young offenders with comprehensive and quality care, reducing confinement, and effectively addressing disparities
throughout the process.
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ADOLESCENT BRAIN DEVELOPMENT
Adolescence * is a distinct period of development between childhood and adulthood characterized by increased risk
taking, heightened sensitivity to peers, the formation of personal identity, and a reduced ability (compared with
adults) to make judgments requiring future orientation.10 Magnetic resonance imaging studies strongly suggest that
these behavioral findings are associated with biological immaturity of the brain. The frontal lobe undergoes
substantial modification between early adolescence and young adulthood.11 The prefrontal cortex, which governs
advanced functions such as integrating information from the senses, reasoning, and other “executive” functions, is
the last area of the brain to mature.12 Research indicates that, for most youth, the period of risky experimentation
does not extend beyond adolescence and young adulthood, ceasing as identity becomes settled with maturity.10 The
application of these scientific findings has gradually resulted in changes in the juvenile justice system.
United States Supreme Court Decisions Related to Adolescent Differences
In 2005, the Supreme Court ruled in the landmark decision of Roper v. Simmons that the Eighth Amendment’s
prohibition against cruel and unusual punishments forbids the imposition of the death penalty on offenders who
were under the age of 18 when their crimes were committed.13 Justice Kennedy, writing for the majority, cited the
“lack of maturity and underdeveloped sense of responsibility” of youth as well as their susceptibility “to negative
influences and outside pressures” and personality traits that are more transitory.13 In 2010, in the case of Graham v.
Florida, the Court held that the Eighth Amendment’s cruel and unusual punishment clause does not permit a
juvenile offender to be sentenced to life in prison without parole for a non-homicide crime.14 In 2012, the Court held
that the Eighth Amendment forbids a sentencing scheme that mandates life in prison without the possibility of parole
for juvenile homicide offenders.15 In 2016, the Court ruled in Montgomery v. Louisiana that the ban on mandatory
life-without-parole sentences for juvenile offenders applied retroactively.16
The AMA submitted amicus briefs in the cases of Roper v. Simmons, Miller v. Alabama, and Graham v. Florida
arguing that the science confirms adolescent offenders exhibit insufficiencies warranting their exclusion from the
harshest punishments.17
Scientists have found that adolescents as a group, even at later stages of adolescence, are more likely than adults to
engage in risky, impulsive, and sensation-seeking behavior. This is, in part, because they overvalue short-term
benefits and rewards, and are less capable of controlling their impulses making them susceptible to acting in a
reflexive rather than a planned voluntary manner. Adolescents are also more emotionally volatile and susceptible to
stress and peer influences. In short, the average adolescent cannot be expected to act with the same control or
foresight as a mature adult.18
SCHOOL-TO-JAIL PIPELINE
The school-to-jail pipeline refers to the growing pattern of removing students from educational institutions,
primarily via zero tolerance policies, and directly or indirectly into the juvenile or adult criminal justice systems.19
Schools punish inappropriate behavior both to deter the behavior and to promote safe school environments. Over the
past 25 years school discipline has become much more formal with schools adopting zero tolerance policies,
involving law enforcement personnel, and mandating the removal of students from school under specific
circumstances.20
Zero Tolerance Policies
Zero tolerance policies represent an administrative response to weapons, drugs, and violent acts by students, which
resulted in mandated, predetermined consequences such as suspension or expulsion.21 The Gun-Free Schools Act of
1994 helped give rise to the zero tolerance approach by requiring that states, in order to qualify for federal funding,
have a law in place mandating the expulsion of students for at least one year for bringing a weapon to school.20
Some states and local jurisdictions have extended zero tolerance policies to cover a wider range of student

*

Defined age ranges for adolescence vary by source, but generally include those aged 10 to 18 years of age. Some
sources, including the American Academy of Pediatrics, extend the upper age to 21. Adolescence is followed by
early or young adulthood, which is typically defined to end at age 24.
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misconduct.21 By 1997, approximately 79% of schools had adopted zero tolerance policies for violence.20 Between
1997 and 2007, the number of US high schools with armed security guards tripled.20
Student discipline now goes beyond the school administrative process with increasing referral to the juvenile justice
or criminal justice system.22 The lack of discretion by school administrators in determining punishments or penalties
under zero tolerance policies precludes consideration of intent or extenuating and mitigating circumstances.22 The
result has been the suspension and expulsion of youth for relatively minor, non-violent offenses.23 These forms of
zero tolerance discipline exclude students from the classroom and academic opportunity.24 A health impact
assessment on school discipline policies found that exclusionary discipline, such as zero tolerance policies, led to
negative health outcomes via declining educational attainment, a lack of social cohesion, direct mental health
impacts, increased violence and drug use, and recurring discipline events and incarceration.25
Zero tolerance policies result in the disproportionate exclusion of minority students from the classroom.24 Although
African American students represent approximately 15% of the general student population in the United States, they
account for nearly 40% of all discipline referrals in the public school system.26 Researchers have noted that zero
tolerance policies have a history of discriminating against black males, resulting in their suspension and
incarceration at alarming rates.27 In May 2015, the President’s Task Force on 21st Century Policing called on
education and criminal justice agencies to work collaboratively to reform policies that collectively have pushed
youth into the juvenile justice system.28
CHARACTERISTICS OF JUSTICE-INVOLVED YOUTH
Some youth become involved with the juvenile justice system because they are accused of committing a delinquent
or criminal act. Others come into contact with the system for status offenses, which are defined as “actions that are
illegal only because of a youth’s age—such as truancy, underage drinking, and running away from home.”29 In 2010,
law enforcement agencies in the United States arrested 1.6 million persons under the age of 18.30 Approximately
two-thirds of all arrested youth were referred to a court with juvenile jurisdiction.30 Juvenile courts formally process
more than 1 million delinquency and status offense cases annually.30
Disproportionate Minority Contact (DMC)
DMC occurs when the proportion of “disadvantaged ethnic minority youth at any given stage of the juvenile justice
process exceeds the proportion of their respective group in the general population and exceeds white youth at the
same stage in the juvenile justice process.”31 DMC may occur at any decision point in the system—arrest, referral to
juvenile court, diversion, secure detention, petition (charges filed), delinquent findings, probation placement, secure
confinement, and transfer to adult court.32 African American, Hispanic/Latino, Native American, Southeast Asian
American and Pacific Islander youth are represented disproportionately at every stage of the juvenile justice
system.31 In 2010, African American youth constituted 16% of the juvenile population but 33% of the delinquency
caseload.30 Even when referred for the same offenses, African American youth are more likely than white youth to
be formally charged, sentenced to residential facilities, and waived to adult courts.31
In 1988, Congress added a requirement to the Juvenile Justice and Delinquency Prevention Act (JJDPA) requiring
states that received funding to ascertain the proportion of minority youth in confinement compared with the general
population and to implement plans to address disproportionate minority confinement.33 When the JDDPA was
reauthorized in 1992, Congress raised the status of disproportionate minority confinement making it a core
requirement for states to address to receive grant funding.34 In 2002, Congress broadened the focus further by
requiring states to focus on “contact” rather than just “confinement.”35
Despite these and other efforts to address disparities, DMC remains a problem for the juvenile justice system.10
Little objective evidence exists regarding the effectiveness of interventions in reducing DMC. However, efforts by
the Annie E. Casey Foundation’s Juvenile Detention Alternatives Initiative (JDAI), the W. Haywood Burns
Institute, and the MacArthur Foundation’s Models for Change initiative have shown some promise.10
Behavioral Health Disorders
Fifty to seventy percent of youth in the juvenile justice system meet the diagnostic criteria for a mental health
disorder, and 60% meet the criteria for a substance use disorder.36,37 Among youth with co-morbid mental health and
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substance use disorders, nearly one-third experience severe impairment compromising their ability to function.36
Many youth who get into trouble with the law have problems with substance use, and their offenses are tied to their
involvement with drugs or alcohol.38 However, the services typically available to youth in the juvenile justice
system to address mental health and substance use disorders are often inadequate or simply unavailable.39
The MacArthur Foundation’s Models for Change initiative has been working to better respond to the needs of such
youth through early identification of mental health needs, diversion from the system where appropriate, and timely
access to treatment.40 Today, standardized mental health screening protocols have been widely adopted in the
juvenile justice system. While a number of screening tools exist, the most widely adopted tool is the Massachusetts
Youth Screening Instrument, Second Version (MAYSI-2).41 MAYSI-2 is a 52-question self-report instrument that
helps identify existing mental health and substance abuse problems among youth.41 A number of screening tools are
also available to identify substance use disorders specifically. One that is widely used, the SASSI-A2, is designed to
identify individuals who have a high probability of having a substance use disorder, including substance
dependence.42 The SASSI-A2 incorporates both obvious and subtle items that have no apparent relationship to
substance use, in order to identify individuals who are unwilling or unable to acknowledge substance misuse or
symptoms associated with it.42
Formal diagnostic assessments should be conducted by clinicians for youth with positive screening results.
Assessments can verify the presence or absence of mental health needs, help inform psychiatric diagnoses and
treatment, and assist with developing recommendations for longer range interventions including initiation of medical
treatment and counseling as needed.43 Most youth with mental health needs would be better served in communitybased settings that offer opportunities for family engagement and provide access to evidence-based treatments.44 The
youth for whom diversion to community settings is deemed inappropriate deserve access to effective treatment
within the juvenile justice system.44
Trauma Histories and Traumatic Stress
Child traumatic stress occurs when children and adolescents are exposed to traumatic events or situations where this
exposure overwhelms their ability to cope with what they have experienced.45 Exposure to trauma (physical abuse or
assault, sexual abuse or assault, victimization by sex trafficking, emotional abuse, neglect, domestic violence,
traumatic loss, community violence, school violence, disasters, etc.) is common among detained youth.46 Up to 90%
of justice-involved youth report exposure to some type of traumatic event.45 The Northwestern Juvenile Project, a
prospective longitudinal study of youth detained at the Cook County Juvenile Temporary Detention Center in
Chicago, IL, documented the prevalence of trauma and post-traumatic stress disorder among juvenile detainees. In
the study sample, 92.5% of youth had experienced at least one trauma, 84 % had experienced more than one, and
56.8% were exposed to trauma six or more times.47 These exposure levels may not be generalizable to other settings.
Youth exposed to traumatic events exhibit a wide range of symptoms such as depression or anxiety, aggression,
conduct problems, and oppositional or defiant behavior.48 It is possible that traumatic stress symptoms worsen as a
result of juvenile justice system involvement. Accordingly, juvenile justice system staff who have direct and
consistent contact with justice-involved youth should be trained to understand trauma and post-traumatic reactions
to facilitate a better understanding and anticipation of problems that may arise.45
Girls
Girls make up the fastest growing segment of the juvenile justice system population.29 Many girls experience
violence, trauma, poverty, and racial, ethnic and gender bias that can lead to their involvement in the juvenile justice
system.49 Girls in the juvenile justice system have disproportionately been victims of sexual violence.50 The rate of
sexual abuse for girls entering the juvenile justice system is 4 times higher than that of boys, and girls’ rate of
complex trauma (five or more adverse childhood experiences) is nearly twice as high as the rate for boys.51 The
involvement of girls in the juvenile justice system has been referred to as the “sexual abuse to prison pipeline.”50
Girls are far more likely than boys to be detained for non-serious offenses such as status violations.49 The violations
for which girls are most often arrested – running away, substance abuse, and truancy – are warning signs of abuse.50
For many adolescent girls, links appear to exist among the experience of abuse and neglect, the lack of appropriate
treatment, and the behaviors that led to arrest.52 Among those who are exposed to trauma, girls are more likely than
boys to develop mental health problems.52 The Northwestern Juvenile Project found that almost three-quarters of
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detained girls had one or more mental health disorders, 57% met the diagnostic criteria for two or more disorders,
and 47% had a substance use disorder.53
Because of their high incidence of victimization, detained and incarcerated girls are also at high risk for sexually
transmitted infections and pregnancy. However, the juvenile justice system may fail to address trauma and sexual
abuse, as well as medical needs including access to gynecological and obstetric care.50 Detained, pregnant juveniles
have reported shackling, frequent hunger, lack of access to prenatal vitamins and prenatal or parenting classes,
improperly fitted uniforms, and miscarriages.54 For an incarcerated mother, being separated from her child is
extremely difficult and has implications for the child’s well-being and development.55
As a group, girls involved in the juvenile justice system have a critical need for services, but they generally do not
pose a significant threat to public safety.56 Not only does the juvenile justice system typically fail to address trauma
and abuse but exacerbation may also occur, re-traumatizing youth who have experienced abuse and reducing
opportunities for positive development.50 Helping girls heal from trauma and abuse and ensuring that they receive
appropriate medical care are critically important, but many juvenile justice agencies were designed around the male
population and lack the capacity to assist girls in their recovery.
Lesbian, Gay, Bisexual, Transgender, Questioning, and Intersex (LGBTQI)
LGBTQI youth also often experience systemic disparities of care in the juvenile justice system. It is estimated that
LGBT youth account for 5 to 7% of the nation’s overall population, but comprise 13 to 15% of those currently in the
juvenile justice system.57 Gay and transgender youth entering the juvenile justice system are twice as likely to have
experienced family conflict, child abuse, and homelessness as other youth.57 Despite the disproportionately high
rates of gay and transgender youth entry, the juvenile justice system is not equipped to manage the challenges that
these young people face.57 The Annie E. Casey Foundation has developed a practice guide to help juvenile justice
facilities meet their obligations to ensure the safety and well-being of LGBT youth involved in the juvenile justice
system.58
PROSECUTION OF YOUTH IN ADULT COURTS
While the goal of the juvenile system is treatment and rehabilitation, some youth are less amenable to these goals.3
Relevant factors in determining responsiveness to rehabilitation include but are not limited to age, prior record, and
seriousness of the offense committed. In order to address these cases, a transfer process was established whereby the
juvenile system grants jurisdiction over the youth’s case to the adult criminal system.59 Several types of transfer
mechanisms exist. Judicial waiver authorizes a judge to use his or her discretion to waive juvenile court jurisdiction
and send the case to adult criminal court. Prosecutorial discretion allows the prosecutor to determine where to file
the charges. Statutory exclusion laws require cases involving specified offenses to be filed in criminal court.
In the 1980s and early 1990s, many states amended their laws to decrease the age and/or expand the types of
offenses for which juveniles may be sent to criminal court.60 Previously, waiver was primarily at the discretion of
the judge, but increasingly that power shifted to the prosecutor or became automatic due to statutory requirements.61
Predictably, more youths were convicted in criminal courts and incarcerated in adult correctional facilities.62
Transfer policies disproportionately impact older males and youth of color who have substantial needs for mental
health and substance use disorder services.61Transferred juveniles experience high rates of pretrial detention. They
are often detained or incarcerated in adult facilities placing them at high risk for assault and abuse. Youth detained
in adult facilities are also typically detained for longer periods of time than those detained in juvenile facilities.
Transfer policies have no proven deterrent effect and cause sharp increases in recidivism.62
Based on a systematic review of the literature, the Community Preventive Services Task Force recommended
against policies facilitating the transfer of juveniles from juvenile to adult criminal justice systems for the purpose of
reducing violence.63 This recommendation is based on strong evidence that these laws and policies are associated
with increased subsequent violent behavior among transferred youth.63 Evidence is insufficient to determine whether
juveniles in the general population are deterred from violent crime by strengthened juvenile transfer policies.63
Current AMA policy does not address transfer or waiver to adult criminal court, but discourages the detention and
incarceration of children and youth in adult jails.
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CONDITIONS WITHIN JUVENILE FACILITIES AND STANDARDS
Youth may be held in detention centers while awaiting trial or inside correctional facilities to serve their sentence.
Detaining or confining youth widens the gulf between the youth and positive influences such as family and school,
and places them in an environment where their only peer group is other anti-social youth.64 Incarceration in secure
settings is associated with short-term declines in temperance and responsibility.64 The amount of time incarcerated
in residential treatment facilities has a negative effect on the developmental trajectory of psychosocial maturity.64
Research on traditional confinement in large centers has also found high recidivism rates.65
A substantial body of law establishes the rights of detained and incarcerated youth and protects them from
dangerous conditions.66 However, a report commissioned by the Department of Justice (DOJ) Office of Juvenile
Justice and Delinquency Prevention (OJJDP) found several substantial problem areas for juvenile facilities including
living space, health care, security, and control of suicidal behavior.67 Specific to suicide, the report found that only
25% of confined juveniles were in facilities that conformed to suicide prevention assessment criteria.67 This finding
was corroborated by a national survey of juvenile suicide in confinement, which found that nearly 80% of suicides
occurred in facilities that did not have all the components of a comprehensive suicide prevention program in place.68
These components include a written policy, intake screening, training, CPR certification, observation, safe housing,
and mortality review.68 The OJJDP report also noted troubling indicators in the areas of educational and treatment
services and the use of room confinement and restraints.67
The Department of Justice Civil Rights of Institutionalized Persons Act (CRIPA) aims to eliminate unlawful
conditions of confinement for detained and incarcerated youth.67 CRIPA authorizes the DOJ to bring actions against
state or local governments to remedy systemic problems that violate the civil rights of persons institutionalized in
publicly operated facilities.67 While liability is one way to deter dangerous conditions, a number of organizations
have also established standards to provide guidance to facility administrators regarding expected approaches.
General Standards
The Council of Juvenile Correctional Administrators launched Performance-based Standards (PbS) in 1995. PbS is a
program for juvenile justice agencies, facilities and residential care providers to identify, monitor and improve
conditions and services provided to youth by applying national standards and outcome measures.69 In addition to
developing a set of goals and standards, PbS collects data through semi-annual self-assessments; the data are used to
develop reports identifying areas in need of improvement.70 As of 2011, 198 facilities across 27 states were utilizing
PbS.70
The Annie E. Casey Foundation’s JDAI emphasizes the importance of maintaining safe and humane conditions in
juvenile detention facilities. Beginning in 2004, officials at participating JDAI sites began assessing and monitoring
the conditions in their facilities based on the JDAI standards.71 The standards were based on case law, consent
decrees, federal statutes, model state laws, professional standards, best practices, and expert opinion.71 The
Foundation revised its standards in June 2014 to recognize significant changes in legal and professional practices,
including the issuance of the Prison Rape Elimination Act regulations for juvenile facilities.71
Health Standards
The NCCHC, a national non-profit organization that sets standards for health services in correctional facilities, grew
out of a program started by the AMA in the 1970s.72 In addition to the AMA, a number of medical specialties, law
enforcement, corrections, and public health organizations are represented on the NCCHC’s board of directors.73
NCCHC’s nationally recognized standards lay the foundation for constitutionally acceptable health service systems
and serve as the basis for voluntary accreditation. The 2015 edition of the Standards for Health Services in Juvenile
Detention and Confinement Facilities addresses nine general areas: governance and administration, safety, personnel
and training, health care services and support, patient care and treatment, health promotion, special needs and
services, health records and medical-legal issues.74
SOLITARY CONFINEMENT
Solitary confinement, defined as the confinement of a prisoner alone in a cell for all, or nearly all, of the day with
minimal environmental stimulation and minimal opportunity for social interaction, can cause severe psychiatric
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harm.65 The potential psychiatric consequences of prolonged solitary confinement include depression, anxiety, and
psychosis.65 Juvenile offenders are at particular risk for such adverse reactions.75 Furthermore, the majority of
suicides in juvenile correctional facilities occur when the individual is isolated or in solitary confinement.68
Solitary confinement continues to gain national attention. In 2012, the American Academy of Child and Adolescent
Psychiatry adopted policy “oppos[ing] the use of solitary confinement in correctional facilities for juveniles.”76
AMA policy adopted in 2014 opposes the “use of solitary confinement in juvenile correction facilities except for
extraordinary circumstances when a juvenile is at acute risk of harm to self or others” and opposes the “use of
solitary confinement of juveniles for disciplinary purposes in correctional facilities.” The Annie E. Casey
Foundation’s JDAI passed solitary confinement standards in June 2014. The standards set a clear limit on isolation
in juvenile detention facilities.77 The revised JDAI Detention Facility Standards prohibit the use of room
confinement for discipline, punishment, administrative convenience, retaliation, staffing shortages, or reasons other
than as a temporary response to behavior that threatens immediate harm to a youth or others.77 The Council of
Juvenile Correctional Administrators has developed a toolkit, which includes steps that can be taken to reduce the
use of isolation.78
In 2015, President Obama announced that Attorney General Loretta Lynch was conducting a review of “the overuse
of solitary confinement across American prisons” in part to develop strategies for reducing the use of this practice
throughout our nation’s criminal justice system.79 The DOJ released its report in January 2016, including
recommendations for banning solitary confinement for juveniles and in response to low-level infractions, expanding
treatment for the mentally ill, and increasing the amount of time inmates in solitary confinement can spend outside
of their cells.79 President Obama adopted the DOJ’s recommendations for reform of the federal prison system with
the expectation that the reforms will serve as a model for state and local corrections.80
COMMUNITY-BASED ALTERNATIVES
Community-based and home-based programs are designed to protect public safety while avoiding the harmful
outcomes associated with incarceration by allowing youth to receive in-home or out-of-home services in their
community. Many juvenile justice systems use risk assessment tools to identify youth who are at the highest risk to
reoffend and make placement decisions accordingly.81
According to the OJJDP:
Community-based programs are cost-effective solutions for a large number of delinquent youth. These
alternatives to secure detention and confinement are intended to reduce crowding, cut the costs of operating
juvenile detention centers, shield offenders from the stigma of institutionalization, help offenders avoid
associating with youth who have more serious delinquent histories, and maintain positive ties between the
juvenile and his or her family and community.82
Blueprints for Healthy Youth Development, within the Center for the Study and Prevention of Violence at the
University of Colorado at Boulder, identifies evidence-based prevention and intervention programs that are effective
in reducing anti-social behavior and promoting a healthy course of youth development.83 The most commonly
recognized, evidence-based approaches include the following:
Multisystemic Therapy (MST): This approach is an intensive family- and community-based treatment that addresses
environmental systems (homes, families, schools, neighborhoods, and friends) that impact chronic and violent
juvenile offenders.84 The MST therapist meets with the family and other people in the youth’s life regularly and is
on call 24 hours a day, seven days a week.84
Family Functional Therapy (FFT): This approach is a short-term, family-based therapeutic intervention for
delinquent youth at risk for institutionalization and their families.85 FFT is designed to improve family
communication and supportiveness while decreasing intense negativity and dysfunctional patterns of behavior.85
Parenting skills, youth compliance, and cognitive, emotional, and behavioral domains are targeted for change based
on the specific needs of each family.85
Treatment Foster Care Oregon (TFCO): In this program, community families are recruited, trained, and closely
supervised to provide youth with treatment and intensive supervision at home, in school, and in the community.86

© 2016 American Medical Association. All rights reserved.

362
Science and Public Health - 8

June 2016

TFCO utilizes a behavior modification program based on a three-level point system by which the youth are provided
with structured daily feedback.86 As youth accumulate points, they are given more freedom from adult supervision.
Individual and family therapy is provided, and case managers closely supervise and support the youth and their
foster families through daily phone calls and weekly foster parent group meetings.86
REENTRY AND AFTERCARE
Each year approximately 100,000 youth exit the juvenile justice system.87 Reentry is the process of preparing and
planning for youth who have been in out-of-home placements to transition back into their communities.88 The
planning process should begin at intake and continue after release. Aftercare refers to the post-release services,
supervision, and supports that help youth reintegrate safely and successfully into the community and help prevent
recidivism.88 In some jurisdictions, more than half of released youth reoffend.87 However, providing them with
strong family and community support systems can decrease the likelihood of risky behavior and increase their
ability to make good decisions.89
Reentry and aftercare services should concentrate on the needs of each individual. In addition to reconnecting with
family or guardians, focus areas should include ensuring school reenrollment, access to health care including
treatment for mental health and substance use disorders, health insurance, structured workforce preparation, housing
support, and intensive case management.90 Although a number of reentry and aftercare programs exist, evidence of
their effectiveness is sparse; while some have promising results, the sample sizes are often small and/or lack
comparison with a control group.91,92
Education and Training
Juvenile adjudications can hinder the ability of youth to reintegrate in their community. Education and employment
are both strong predictors of recidivism rates. However, many juvenile facilities do not provide adequate education
or job training while youth are incarcerated.88 Furthermore, laws vary by jurisdiction, but they may prohibit
adjudicated youth from re-enrolling in school and restrict their ability to work in certain types of positions.88
Individuals who take the General Education Development (GED) test are more likely to find a job upon their release
and less likely to reoffend.93 In 2014, changes to the GED test made it more academically challenging and more
costly, and it is now only available in a computer-based testing format.93 While these changes were designed to keep
the test meaningful and in line with employer expectations, those working in the justice system have expressed
concerns about the impact these changes may have on recidivism rates.
Health
Youth with mental health or substance abuse disorders may receive inadequate treatment while confined and could
have difficulty accessing care when released due to lack of health insurance coverage, providers, and resources.88
Federal law prohibits Medicaid payments for care or services for adult and juvenile inmates of public institutions
(other than medical institutions).94 As a result, many Medicaid agencies terminate eligibility as a youth moves into
and out of custody. However, progress has been made in some state correctional systems, which now suspend rather
than terminate benefits such as Medicaid while individuals are incarcerated and then immediately restart their
benefits post-release.36 This policy helps to ensure access to health care upon release.
Housing
Finding housing can also be challenging upon release. Youth may lose their foster care placement, be unable to
return to their parents due to conflict or abuse, or be ineligible to live in public housing.88
In President Clinton’s 1996 State of the Union address, he called upon public housing authorities to take a “one
strike and you’re out” approach for residents who commit crimes and sell drugs to prevent them from “destroying
the lives of decent tenants.”95 That same year, Clinton signed the Housing Opportunity Program Extension Act
(Extension Act) of 1996 into law.96 The Extension Act granted public housing agencies the authority to terminate
tenancy in public housing units for illegally using a controlled substance or abusing alcohol in a manner determined
to “interfere with the health, safety, or right to peaceful enjoyment of the premises by other residents.”96 In 2002, the
US Supreme Court held that the Anti-Drug Abuse Act of 1988 grants local public housing authorities the discretion
to evict tenants for the drug-related activity of household members and guests whether or not the tenant knew, or
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should have known, about the activity.97 As a result, an entire family could be evicted from public housing based on
the actions of their child.
In 2015, the Department of Housing and Urban Development (HUD) announced updated public housing arrests
guidance, which states that “arrest records may not be the sole basis for denying admission, terminating assistance or
evicting tenants. HUD also reiterated that it does not require [public housing authorities] and owners to adopt ‘One
Strike’ policies.”98 HUD’s updated guidance is a step in the right direction. However, more needs to be done to
encourage local public housing agencies to use discretion in making housing decisions, including consideration of
the juvenile’s rehabilitation efforts. Homelessness can exacerbate health problems and increase the likelihood of
recidivism.95
RECENT STATE AND FEDERAL ACTIONS
Juvenile justice programs are administered by the states, though the federal government has had significant
influence on this issue through judicial, executive, and congressional actions. While recent significant actions at the
state level and on the federal level by the Supreme Court and the President are noted throughout this report, there
has been little activity in Congress to address juvenile justice reform.
Federal Legislation
The JJDPA, first authorized in 1974, has three main components: it established the OJJDP within the DOJ to
coordinate and administer federal juvenile justice efforts; it established grant programs to assist the states; and it
promulgated core mandates that states must adhere to in order to be eligible to receive grant funding.100 The JJDPA
has been due for reauthorization since 2007. In the 114th Congress, Senators Grassley (R-IA) and Whitehouse (DRI) introduced S. 1169 and Representative Scott (D-VA) introduced H.R. 2728 to reauthorize the JJDPA. The
House of Representatives and the Senate have yet to pass the legislation. Federal funding for juvenile justice
programs has continued to decline, peaking in Fiscal Year (FY) 2002 at $565 million. In FY 2016, Congress
appropriated $270.2 million for these programs.100 The President’s FY 2017 budget proposal included $334.4
million for juvenile justice programs.100
State Legislation
In recent years, states have reexamined policies developed 25-30 years ago that were intended to hold young
offenders accountable through adult sentencing options, in an effort to produce more effective responses to youth
crime and improve the juvenile justice system.101 Trends include: (1) reforming transfer, waiver and direct file
statutes, and raising the age of juvenile court jurisdiction; (2) addressing delinquency prevention and diverting nonviolent youth from the juvenile justice system; (3) increasing due process and defense reforms, including the right to
“quality” counsel; (4) limiting or prohibiting solitary confinement; (5) requiring proper mental health screening and
assessment to ensure treatment; (6) addressing racial and ethnic disparities; and (7) improving aftercare support for
juveniles for successful reentry into the community.101
The decline in federal funding and status of state budgets has led some jurisdictions to consider innovative funding
models to support juvenile justice system reform. Specifically, some jurisdictions are looking to social impact bonds
(SIBs), which are financing mechanisms to raise funding from private investors for social and public health
interventions (see Figure 2), in order to address juvenile justice reform.102 For example, with support from Goldman
Sachs, New York City is working on a SIB project to reduce recidivism among youth ages 16-18 at Rikers Island, a
jail complex in New York City.102 Massachusetts is engaged in a $27 million dollar SIB project aiming to reduce
recidivism and increase employment rates among young men ages 17-24 who are at risk of reoffending, on
probation, or leaving the juvenile justice system.102 The results of these projects are not yet available.
CONCLUSION
The prefrontal cortex, the area of the brain that governs advanced functions such as integrating information from the
senses, reasoning, and other “executive” functions, continues to develop throughout adolescence into young
adulthood. While recognized differences in cognitive function and decision-making between adolescents and adults
have led to some changes in the juvenile justice system, the United States still leads the industrialized world in the
rate at which young people are confined. The disparities in youth confinement rates reflect a system that treats youth
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of color, particularly African Americans and Latinos, more punitively. Many youth who get in trouble with the law
have not only been negatively impacted by adverse childhood events and trauma, but also suffer from mental health
or substance use disorders and would benefit from treatment.
Policies enacted in the 1980s and early 1990s, which focused the juvenile system more on punitive measures, have
done little to ensure public safety and prevent recidivism. Similarly, zero tolerance policies, which
disproportionately impact minorities, have resulted in youth being removed from the classroom, mostly for minor
offenses, and into the juvenile justice system. Today, a growing consensus exists regarding the need to return to a
juvenile system focused on rehabilitating justice-involved youth. Community-based alternatives to residential
placement have shown promise and should be prioritized particularly for youth who do not pose a threat to public
safety. Youth confined in juvenile facilities should be protected from dangerous conditions and receive access to
quality services, including comprehensive health care. Gender-specific and trauma-informed policies and programs
should be adopted throughout the juvenile justice system. Comprehensive reentry and aftercare services should be
prioritized to assist youth in reintegrating in the community.
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following be adopted in lieu of Resolution 205-I-14,
and the remainder of the report be filed.
That our American Medical Association:
1.

Reaffirm policies H-60.922, “Solitary Confinement of Juveniles in Legal Custody,” D-430.997, “Support for
Health Care Services to Incarcerated Persons,” and H-60.986, “Health Status of Detained and Incarcerated
Youth.”

2.

Support school discipline policies that permit reasonable discretion and consideration of mitigating
circumstances when determining punishments rather than “zero tolerance” policies that mandate out-of-school
suspension, expulsion, or the referral of students to the juvenile or criminal justice system.

3.

Encourage continued research to identify programs and policies that are effective in reducing disproportionate
minority contact across all decision points within the juvenile justice system.

4.

Encourage states to increase the upper age of original juvenile court jurisdiction to at least 17 years of age.

5.

Support reforming laws and policies to reduce the number of youth transferred to adult criminal court.

6.

Support the reauthorization of federal programs for juvenile justice and delinquency prevention, which should
include incentives for: (1) community-based alternatives for youth who pose little risk to public safety, (2)
reentry and aftercare services to prevent recidivism, (3) policies that promote fairness to reduce disparities, and
(4) the development and implementation of gender-responsive, trauma-informed programs and policies across
juvenile justice systems.

7.

Encourage juvenile justice facilities to adopt and implement policies to prohibit discrimination against youth on
the basis of their sexual orientation, gender identity, or gender expression in order to advance the safety and
well-being of youth and ensure equal access to treatment and services.

8.

Encourage states to suspend rather than terminate Medicaid coverage following arrest and detention in order to
facilitate faster reactivation and ensure continuity of health care services upon their return to the community.

9.

Encourage Congress to enact legislation prohibiting evictions from public housing based solely on an
individual’s relationship to a wrongdoer, and encourages the Department of Housing and Urban Development
and local public housing agencies to implement policies that support the use of discretion in making housing
decisions, including consideration of the juvenile’s rehabilitation efforts.
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APPENDIX
H-60.922 Solitary Confinement of Juveniles in Legal Custody
Our AMA: (1) opposes the use of solitary confinement in juvenile correction facilities except for extraordinary circumstances
when a juvenile is at acute risk of harm to self or others; (2) opposes the use of solitary confinement of juveniles for disciplinary
purposes in correctional facilities; and (3) supports that isolation of juveniles for clinical or therapeutic purposes must be
conducted under the supervision of a physician.
H-60.986 Health Status of Detained and Incarcerated Youth
Our AMA (1) encourages state and county medical societies to become involved in the provision of adolescent health care within
detention and correctional facilities and to work to ensure that these facilities meet minimum national accreditation standards for
health care as established by the National Commission on Correctional Health Care; (2) encourages state and county medical
societies to work with the administrators of juvenile correctional facilities and with the public officials responsible for these
facilities to discourage the following inappropriate practices: (a) the detention and incarceration of youth for reasons related to
mental illness; (b) the detention and incarceration of youth in adult jails; and (c) the use of experimental therapies, not supported
by scientific evidence, to alter behavior. (3) encourages state medical and psychiatric societies and other mental health
professionals to work with the state chapters of the American Academy of Pediatrics and other interested groups to survey the
juvenile correctional facilities within their state in order to determine the availability and quality of medical services provided.
(4) advocates for increased availability of educational programs by the National Commission on Correctional Health Care and
other community organizations to educate adolescents about sexually transmitted diseases, including juveniles in the justice
system. (CSA Rep. C, A-89; Reaffirmed: Sunset Report, A-00; Appended: Res. 401, A-01; Reaffirmed: CSAPH Rep. 1, A-11)
H-420.957 Shackling of Pregnant Women in Labor
1. Our AMA supports language recently adopted by the New Mexico legislature that an adult or juvenile correctional facility,
detention center or local jail shall use the least restrictive restraints necessary when the facility has actual or constructive
knowledge that an inmate is in the 2nd or 3rd trimester of pregnancy. No restraints of any kind shall be used on an inmate who is
in labor, delivering her baby or recuperating from the delivery unless there are compelling grounds to believe that the inmate
presents: an immediate and serious threat of harm to herself, staff or others; or a substantial flight risk and cannot be reasonably
contained by other means. If an inmate who is in labor or who is delivering her baby is restrained, only the least restrictive
restraints necessary to ensure safety and security shall be used. 2. Our AMA will develop model state legislation prohibiting the
use of shackles on pregnant women unless flight or safety concerns exist.
H-430.987 Opiate Replacement Therapy Programs in Correctional Facilities
Our AMA endorses: (1) the medical treatment model of employing opiate replacement therapy (ORT) as an effective therapy in
treating opiate-addicted persons who are incarcerated; and (2) ORT for opiate-addicted persons who are incarcerated, in
collaboration with the National Commission on Correctional Health Care and the American Society of Addiction Medicine.
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H-430.988 Prevention and Control of HIV/AIDS and Tuberculosis in Correctional Facilities
(1) Medical Testing and Care of Prisoners a) Federal and state correctional systems should provide comprehensive medical
management for all entrants, which includes voluntary testing for HIV infection and mandatory testing for tuberculosis followed
by appropriate treatment for those infected; b) During incarceration, prisoners should be tested for HIV infection as medically
indicated or on their request; c) All inmates and staff should be screened for tuberculosis infection and retested at least annually.
If an increase in cases of tuberculosis or HIV infection is noted, more frequent retesting may be indicated; d) Correctional
institutions should assure that informed consent, counseling, and confidentiality procedures are in place to protect the patient,
when HIV testing is appropriate; e) During their post-test counseling procedures, HIV-infected inmates should be encouraged to
confidentially notify their sexual or needle-sharing partners; and f) Correctional medical care must, as a minimum, meet the
prevailing standards of care for HIV-infected persons in the outside community at large. Prisoners should have access to
approved therapeutic drugs and generally employed treatment strategies. (2) HIV/AIDS Education and Prevention Our AMA: a)
Encourages the inclusion of HIV-prevention information as a regular part of correctional staff and inmate education. AIDS
education in state and federal prisons should stress abstinence from drug use and high-risk sexual practices, as well as the proper
use of condoms as one way of decreasing the spread of HIV; b) Will pursue legislation that encourages state, local, and federal
correctional institutions to make condoms available to inmates; and c) Urges medical personnel in correctional institutions to
work closely with state and local health department personnel to control the spread of HIV/AIDS, tuberculosis, and other serious
infectious diseases within and outside these facilities. (3) Prison-based HIV Partner Notification Program Our AMA: a) Urges
state health departments to take steps to initiate with state departments of correctional services the development of prison-based
HIV Partner Notification Programs for inmates convicted of drug-related crimes and their regular sexual partners; and b)
Believes that all parties should recognize that maximum effectiveness in an HIV Partner Notification Program will depend on the
truly voluntary participation of inmates and the strict observance of confidentiality at all levels.
H-430.989 Disease Prevention and Health Promotion in Correctional Institutions
Our AMA urges state and local health departments to develop plans that would foster closer working relations between the
criminal justice, medical, and public health systems toward the prevention and control of HIV/AIDS, substance abuse,
tuberculosis, and hepatitis. Some of these plans should have as their objectives: (a) an increase in collaborative efforts between
parole officers and drug treatment center staff in case management aimed at helping patients to continue in treatment and to
remain drug free; (b) an increase in direct referral by correctional systems of parolees with a recent, active history of intravenous
drug use to drug treatment centers; and (c) consideration by judicial authorities of assigning individuals to drug treatment
programs as a sentence or in connection with sentencing.
H-430.990 Bonding Programs for Women Prisoners and their Newborn Children
Because there are insufficient data at this time to draw conclusions about the long-term effects of prison nursery programs on
mothers and their children, the AMA supports and encourages further research on the impact of infant bonding programs on
incarcerated women and their children. The AMA recognizes the prevalence of mental health and substance abuse problems
among incarcerated women and continues to support access to appropriate services for women in prisons. The AMA recognizes
that a large majority of female inmates who may not have developed appropriate parenting skills are mothers of children under
the age of 18. The AMA encourages correctional facilities to provide parenting skills training to all female inmates in preparation
for their release from prison and return to their children. The AMA supports and encourages further investigation into the longterm effects of prison nurseries on mothers and their children.
H-430.994 Prison-Based Treatment Programs for Drug Abuse
Our AMA: (1) encourages the increased application to the prison setting of the principles, precepts and processes derived from
drug-free residential therapeutic community experience; and (2) urges state health departments or other appropriate agencies to
take the lead in working with correction and substance abuse agencies for the expansion of such prison-based drug-free treatment
programs.
H-430.997 Standards of Care for Inmates of Correctional Facilities
Our AMA believes that correctional and detention facilities should provide medical, psychiatric, and substance misuse care that
meets prevailing community standards, including appropriate referrals for ongoing care upon release from the correctional
facility in order to prevent recidivism.
H-430.998 Use of the Choke and Sleeper Hold in Prisons
he AMA (1) does not regard the choke and sleeper holds as casually applied and easily reversible tranquilizers, but as the use of
deadly force with the potential to kill; and (2) advocates that with all incidents involving the application of choke and sleeper
holds there should be timely medical surveillance of the inmate.
H-440.931 Update on Tuberculosis
It is the policy of the AMA that: (1) All prison inmates should be tuberculin skin-tested upon arrival and annually thereafter.
Those who are positive should be managed as medically appropriate, contact tracing performed, and provisions made for the
continued treatment and follow-up of those who are released prior to the completion of their therapy. (2) Staff of both prisons and
jails should be tuberculin-tested upon employment and annually thereafter. Those who are positive should be managed as
medically appropriate and contact tracing performed. (3) Both public and health care worker education about TB, its
transmission, and the necessity for preventive as well as therapeutic treatment should be increased. (4) Current CDC guidelines
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for the prevention of tuberculosis in congregate settings should be fully implemented. The protection of persons who are
immunocompromised needs to be addressed especially by treatment centers housing such persons. (5) While powered airpurification respirators may be useful for the protection of HIV-infected and other immunocompromised health care workers who
care for patients with infectious TB, their routine use for the prevention of the nosocomial transmission of TB is uncalled for in
health care facilities where CDC guidelines are fully implemented. (6) States should review their TB control laws using current
CDC recommendations and recent legal and ethical publications as guidelines. Where necessary to further protect the public
health from the disease, existing laws should be modified and/or new ones added.
H-490.915 Tobacco Use in Prison Populations
It is the policy of our AMA to (1) recognize and promote the policy that all anti-smoking policies that apply to the general
population should apply equally to persons who are incarcerated in local jails, state prisons, and federal prisons; (2) work actively
to stop the manufacture of cigarettes by any prison or jail system in the United States; (3) work actively to stop the subsidy of
cigarette sales in all jail and prison systems; (4) ensure that the prohibition of smoking by minors be enforced in the correctional
system; (5) be committed to smoking cessation programs in correctional facilities and encourage physicians working in
correctional systems to include smoking cessation counseling and programs for their patients who smoke; (6) work through its
representative to the National Commission on Correctional Health Care to ensure that smoking cessation counseling be made a
national standard for correctional medicine; (7) develop model legislation providing for smoke-free prison areas for all inmates,
and particularly that common areas including cell blocks and recreation areas not be smoking areas; and (8) support legislation
banning smoking in prisons and jails. (CSA Rep. 3, A-04; Reaffirmed: CSAPH Rep. 1, A-14)
H-515.981 Family Violence-Adolescents as Victims and Perpetrators
The AMA (1) (a) encourages physicians to screen adolescents about a current or prior history of maltreatment. Special attention
should be paid to screening adolescents with a history of alcohol and drug misuse, irresponsible sexual behavior, eating disorders,
running away, suicidal behaviors, conduct disorders, or psychiatric disorders for prior occurrences of maltreatment; and (b) urges
physicians to consider issues unique to adolescents when screening youths for abuse or neglect. (2) encourages state medical
society violence prevention committees to work with child protective service agencies to develop specialized services for
maltreated adolescents, including better access to health services, improved foster care, expanded shelter and independent living
facilities, and treatment programs. (3) will investigate research and resources on effective parenting of adolescents to identify
ways in which physicians can promote parenting styles that reduce stress and promote optimal development. (4) will alert the
national school organizations to the increasing incidence of adolescent maltreatment and the need for training of school staff to
identify and refer victims of maltreatment. (5) urges youth correctional facilities to screen incarcerated youth for a current or
prior history of abuse or neglect and to refer maltreated youth to appropriate medical or mental health treatment programs.
(6) encourages the National Institutes of Health and other organizations to expand continued research on adolescent initiation of
violence and abuse to promote understanding of how to prevent future maltreatment and family violence. (CSA Rep. I, A-92;
Reaffirmed: CSA Rep. 8, A-03; Modified: CSAPH Rep. 1, A-13)
D-60.994 Sexually Transmitted Infections Among Adolescents, Including Incarcerated Juveniles
Our AMA will increase its efforts to work with the National Commission on Correctional Health Care to ensure that juveniles in
correctional facilities receive comprehensive screening and treatment for sexually transmitted infections and sexual abuse. (Res.
401, A-01; Modified: CSAPH Rep. 1, A-11)
D-430.995 Dietary Intake of Incarcerated Populations
Our AMA: 1) urges the National Commission on Correctional Health Care, the American Correctional Association, and
individual states to mandate adherence to the current Dietary Reference Intakes and Dietary Guidelines for Americans (with
adjustments, as needed, for special populations) as a criterion for accreditation and/or standards compliance, until national dietary
guidelines specific for adolescent and adult incarcerated populations becomes available; and 2) urges the Food and Nutrition
Board of the Institute of Medicine to examine the nutrient status and dietary requirements of incarcerated populations and issue
guidelines on menu planning for adolescent and adult incarcerated populations. (CSAPH Rep. 4, A-11)
D-430.994 Health Care While Incarcerated
Our AMA will study mental health and health care for incarcerated juvenile and adult individuals and identify the best mental
health and health care models for local, state and federal facilities.
D-430.997 Support for Health Care Services to Incarcerated Persons
Our AMA will:
(1) express its support of the National Commission on Correctional Health Care Standards that improve the quality of health care
services, including mental health services, delivered to the nation’s correctional facilities; (2) encourage all correctional systems
to support NCCHC accreditation; (3) encourage the NCCHC and its AMA representative to work with departments of corrections
and public officials to find cost effective and efficient methods to increase correctional health services funding; and (4) continue
support for the programs and goals of the NCCHC through continued support for the travel expenses of the AMA representative
to the NCCHC, with this decision to be reconsidered every two years in light of other AMA financial commitments,
organizational memberships, and programmatic priorities. (Res. 440, A-04; Amended: BOT Action in response to referred for
decision Res. 602, A-00; Reaffirmation I-09; Reaffirmation A-11)
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D-430.999 Preventing Assault And Rape Of Inmates By Custodial Staff
Our AMA urges: (1) that all states have legislation that protects prisoners from sexual misconduct and assault; and (2) physicians
who work within prisons to ensure procedures are followed for preventing sexual misconduct and assault of prisoners by staff
and appropriately managing prisoners if abuse or assault does occur; the investigation of sexual misconduct should be
confidential with information disclosed only to those individuals involved in the process.

9. INCREASING AWARENESS OF NOOTROPIC USE
Reference committee hearing: see report of Reference Committee E.
HOUSE ACTION: RECOMMENDATIONS ADOPTED AS FOLLOWS
REMAINDER OF REPORT FILED
See Policies H-95.935 and D-100.969
INTRODUCTION
American Medical Association (AMA) Policy D-100.969, “Increasing Awareness of Nootropic Use,” holds that
nootropic use may be a potential health problem and that our AMA will research the demand, use, and adverse
effects of nootropics used individually and in combination.
The term nootropic was introduced in 1972 by a Romanian psychologist and chemist, Corneliu E. Giurgea, from the
Greek words νους (nous) or “mind,” and τρέπειν (trepein) meaning to “bend or turn.”1 Nootropics (also called
“smart drugs”) are prescription drugs, supplements, or other substances that are claimed to improve cognitive
functions of healthy individuals, particularly executive function, memory, learning, or intelligence.1,2 The term
“smart pill” was first introduced in the 1960s, referring to a drug that increases the cognitive ability of anyone taking
it, whether the user is cognitively impaired or normal. In their best-selling book, Smart Drugs and Nutrients, Dean
and Morgenthaler (1990) reviewed a large number of synthetic and natural substances that have been used by
healthy individuals for the intended purpose of increasing cognitive abilities.3 Other descriptive terms that have been
used by both popular media and academicians include “neuroenhancement,” “cognitive enhancement,”
“pharmacological cognitive enhancement,” and “cosmetic neurology,” each with variations in their definitions,
depending on the source.
Nootropic use has invoked increasing media scrutiny in many countries around the world, with special emphasis
placed on the nonmedical use of prescription stimulant drugs by college students. Media portrayals have featured a
growing trend in the personal use of nootropics, with less attention devoted to safety or adverse events.4 The movie
“Limitless” and television series based on the same theme have encouraged re-examination of the possibility that
pharmacologic enhancement of mental acuity and cognitive function may be a near-term reality. Many studies have
been conducted on attempts to improve cognitive function in individuals with cognitive decline, and in those who
have suffered traumatic brain injuries or who have other mental or neurological disorders. This report addresses the
use of putative nootropics by otherwise normal, healthy individuals with the intention of improving memory,
learning or other aspects of cognition.
METHODS
English-language articles were selected from a search of the PubMed database through April 30, 2016 using the
search terms for various putative nootropics according to the following format (for example): “methylphenidate”
AND “cognition,” NOT “Alzheimers” NOT “ADHD.” In some cases, alternate disease exclusions were applied
(e.g., “narcolepsy” when searching for modafinil). The Cochrane Controlled Trial register and library of systematic
reviews also were searched using specific nootropic candidate names. Additionally, articles were selected from a
search of the PubMed and Google Scholar databases using the search terms “nootropic,” “smart drug,” and
“cognitive enhancement.” Various internet sites managed by manufacturers and purveyors of nootropic products and
formulations also were consulted and the Consumer Healthcare Products Association was contacted in search of
market information. Additional articles were culled from the reference lists contained in the pertinent articles and
other publications.
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HOW ARE NOOTROPICS EVALUATED?
Testing Protocols
Virtually all of the published research on nootropics has been done in laboratory settings where various aspects of
cognitive function have been tested using a wide array of validated psychological paradigms. Executive function is a
collection of cognitive processes essential for higher order mental function.5,6 Two major aspects of executive
function are working memory and cognitive control. Executive function is responsible for the maintenance of
information in a short-term active state to guide task performance and inhibit irrelevant information or responses,
respectively. Related executive abilities (i.e., planning, fluency, and reasoning) also have been the subject of
published studies.5
Categories of Cognitive Enhancers
Cognition enhancers such as prescription stimulants influence primary psychological states, including arousal and
alertness which affect cognitive operations.6 Some potential enhancers may act directly on cognitive operations
(e.g., memory, attention) while others influence neural systems underlying long-term potentiation, which is critical
for learning and memory consolidation.7 Conceptually, a third category affects integrated cognitive operations.
Substances that target fast excitatory synaptic transmission mediated by glutamate receptors are of theoretical
interest for the latter.7 Examples include substances activating subtypes of cholinergic nicotinic receptors or those
that allosterically modulate glutamate receptors (so-called ampakines).8,9 Brain imaging in primates has shown that
ampakines expand cortical networks activated by a complex task.10
PATTERNS OF USE
The nonmedical use of prescription drugs for cognitive enhancement has been extensively investigated (see below).
International sales of non-prescription supplements exceed $1 billion annually and are growing.11 A subset of
consumers and Internet-based purveyors appear to be highly engaged, but information on the use of specific
products or a systematic analysis of individuals engaged in self-treatment with putative cognition enhancers is not
available.
PRIMARY NOOTROPIC DRUGS AND COMPOUNDS OF INTEREST
Prescription Stimulants
Methylphenidate, dexmethylphenidate, and mixed amphetamine salts act in various ways to augment
neurotransmission involving dopamine and/or norepinephrine, affecting cortical and subcortical systems that enable
people to focus and flexibly deploy attention. They are FDA-approved to treat attention-deficit hyperactivity
disorder. Recent systematic reviews have evaluated the putative cognitive effects of these drugs.12-17 Because of its
role in executive function, the effects of these drugs on working memory have been extensively studied. The
evidence concerning the effects of prescription stimulants on working memory is mixed and task-dependent. The
preponderance of evidence indicates that effects on “learning” in normal individuals is limited to situations where
testing involves delayed recall and recognition, suggesting effects on memory consolidation. Positive effects of
prescription stimulants on attention, inhibition, and planning are more evident in subjects with lower than optimal
baseline performance. The pattern of evidence also is mixed with respect to the effects of prescription stimulants on
overall executive function. Prescription stimulants do not routinely improve more complex cognitive processing in
normal individuals, and sometimes their use interferes. Accordingly, the cognitive effects of stimulants appear to be
highly variable among individuals, are dose-dependent, and limited or modest at best.
Many adverse events are associated with prescription stimulants including the potential for substance misuse and
dependence, exacerbation of other mental health and neurologic disorders including seizures, and elevated
cardiovascular risks (i.e., blood pressure, cardiac arrhythmias, peripheral vasculopathies) and rarely sudden death.
Modafinil
Modafinil is a wakefulness promoting agent that is distinct from amphetamine derivatives in terms of its
neurochemical effects and behavioral profile; its precise mechanism of action is not well established.18,19 In addition
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to its wakefulness-promoting effects, modafinil produces psychoactive and euphoric effects, and some alterations in
perception that are typical of central nervous system stimulants in humans. Modafinil is FDA-approved for the
treatment of excessive daytime sleepiness in narcolepsy, shift work sleep disorder, and obstructive apnea/hyponea
syndrome. Although a substantial portion of the published literature on the effects of modafinil involves sleepdeprived subjects, recent reviews also have evaluated the cognitive effects of modafinil in otherwise healthy
subjects.17-22 The cognitive effects of a related drug, armodafinil (R-modafinil; Neuvigil™), have not been wellstudied in healthy individuals. A prodrug of modafinil (adrafinil) was an approved drug in France until 2011 and
remains available via Internet-based sites. The cognitive effects of this agent have not been published, but because it
is converted to modafinil in the body, its pharmacological profile is reported to resemble that of modafinil.
Modafinil consistently improves attention and vigilance in non-sleep deprived as well as sleep-deprived healthy
individuals.17-20 In particular, experiments have shown improvements in sustained attention and selective attention
and motivation in a manner that “may make unappealing tasks more appealing.”23 Such tasks therefore may be
undertaken and completed more easily. The effects of modafinil on memory are less clear. Some studies report
beneficial effects of modafinil on spatial and numeric working memory.22 However, a review of 31 randomized
controlled studies reported no significant changes in memory.17 The cognitive effects of modafinil strongly depend
on the individual baseline performance. Similar to methylphenidate, modafinil appears to positively affect lowperforming individuals to a greater extent than high-performing individuals.
In placebo-controlled clinical trials, the most common adverse reactions (≥ 5%) associated with the use of modafinil
were headache, nausea, nervousness, rhinitis, diarrhea, back pain, anxiety, insomnia, dizziness, and dyspepsia.24
Rarely the drug may cause serious skin rashes including Stevens-Johnson syndrome, psychiatric symptoms, and
cardiovascular events.
Patterns of Prescription Stimulant Use Among Students. Many surveys have been conducted on the nonmedical use
of prescription stimulants by high school and college age students. Evidence supports the view that American high
school and college students (and their European counterparts) have embraced the nonmedical use of prescription
stimulants, and some information exists on the demographics of students most likely to use prescription stimulants
for cognitive enhancement. The source of these drugs is most commonly diversion from a peer who has a
prescription. Among high school seniors, the lifetime prevalence of both medical and nonmedical use of prescription
stimulants is 9.5%.25 Based on large, self-administered, cross-sectional web-based surveys (N >26,000), the past
year diversion and nonmedical use of prescription stimulants in college-age students increased from 5.4% in 2003 to
9.3% in 2013.26 Most nonmedical users take prescription stimulants sporadically, with higher rates of use among
Caucasians, fraternity/sorority members, and males, and at institutions with more competitive admissions criteria.27
In one survey of medical students, 18% had used prescription stimulants at least once, with the first use usually
occurring in college; approximately 11% reported use during medical school training.28
Increases in the nonmedical use of prescription stimulants are concerning not only because of their potential for
misuse, but also their association with other adverse events and behavioral consequences including depression, sleep
deprivation, irritability, and headache.26 Individuals who engage in patterns of nonmedical stimulant use are more
likely to smoke, binge drink, use cocaine, and screen positive for substance use disorders.29 In one study,
nonmedical use of prescription stimulants for studying was associated with alcohol and cannabis use disorders, and
academic decline.30 College students who use stimulants for cognitive enhancement also display higher levels of
trait impulsivity and novelty seeking, and lower levels of social reward dependence and cognitive empathy.
Motivations for Prescription Stimulant Use. Less sophisticated information is available on the reasons for use,
especially for cognitive enhancement. Key national surveys on drug use (e.g., National Survey on Drug Use and
Health; Monitoring the Future) do not seek information on the use of stimulants for cognitive enhancement, just
“nonmedical” use. Reported motivations for stimulant use among students include increased wakefulness, alertness,
energy, and increased motivation; improved concentration; and a perceived ability to better cope with memorizing
and study.27,29 The peak periods of stimulant use are before tests, during certain high demand academic assignments,
and during finals week.
OTHER PUTATIVE NOOTROPIC AGENTS
More than 130 (mostly nonprescription) putative nootropic agents are listed or described on various websites
promoting their use.31-33 In addition to prescription stimulants and wakefulness-promoting agents, other primary
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categories are “racetams,” cholinergic derivatives/acetylcholinesterase inhibitors, botanical products sold as dietary
supplements, ampakines, and various substances influencing the neurotransmitters dopamine, serotonin, or gammaaminobutyric acid, as well as certain hormones, metabolic “enhancers,” neuroprotective agents, and nutrients. The
most common categories of putative nootropic agents across websites are briefly discussed below.
Piracetam and Derivatives
More than 50 years have passed since the discovery of piracetam.34 Piracetam and several chemical analogues
(phenylpiracetam, pramiracetam, aniracetam, oxiracetam, etiracetam, nefiracetam, rolziracetam) are available in
other countries or via the Internet. Many of these products are being marketed as dietary supplements. No generally
accepted mechanism of action has emerged, but the “racetams” appear to modulate ion flux (e.g., Na+, Ca2+, K+)
through various membrane channels or modify ion transport mechanisms; antioxidant and neuroprotective features
also have been described.34 Some racetams, in particular aniracetam, exhibit ampakine-like properties (see below). A
newer agent marketed as an antiepileptic drug in the United States (levetiracetam) reduces the activity of negative
modulators of GABA- and glycine-gated currents and partially inhibits N-type calcium currents in neuronal cells.
Levetiracetam also binds to a synaptic vesicle protein, SV2A, thought to be involved in the regulation of
neurotransmitter release.
Noocept (N-phenylacetyl-L-prolylglycine ethyl ester) is a dipeptide derivative of piracetam promoted and prescribed
in Russia and neighboring countries as a nootropic. It is a prodrug for the endogenous peptide cycloprolylglycine.
The registered brand name Noopept™ is trademarked by the manufacturer JSC LEKKO Pharmaceuticals. The
compound is patented in both the United States and Russia. It is sold as a dietary supplement in the United States
and as a prescription medication in other countries. It is sometime grouped with the “racetams” because it shares
some similarities. Much of the published literature is not in English and that literature was not evaluated.
The majority of the published literature on the “racetams” has been on their use in animal models or in patients with
various conditions including cognitive or memory disorders, epilepsy and seizures, traumatic brain injury,
neurodegenerative diseases, stroke/ischemia, and anxiety disorders.35,36 A Cochrane Review from 2001 concluded
evidence was insufficient to support the view that piracetam improves cognitive impairment or dementia.37 The
cognitive effects of the “racetams’ have not been studied in a controlled fashion in normal healthy individuals.
Cholinergic Derivatives
The most popular agents in this category include choline, α-glycerophosphatidyl choline, centrophenoxine
(meclofenoxate), 5’-cytidine diphosphate choline (citicholine), and acetyl-L-carnitine. These products are being
marketed and sold as dietary supplement products in retail stores and on the Internet. These substances have been
studied based on the view that boosting cholinergic function improves memory and cognition because loss of
cholinergic pathways is predominant in the early stages of Alzheimer’s disease. Citicholine is a precursor in the
synthesis of phosphatidylcholine, a cell membrane component that may be degraded during cerebral
ischemia/hypoxia. Acetyl-L-carnitine has some activity at cholinergic neurons, stabilizes neuronal membranes, and
enhances mitochondrial function. Many studies have evaluated the effects of cholinergic agents in animal models of
dementia, and they have been used in various disease states associated with cognitive impairment.38,39 The potential
for acute cognitive enhancing effects in normal individuals also has been examined, but only in a limited
manner.38,40-42
Botanical Products
Major putative botanical nootropics are Gingko biloba, Panax ginseng, Bacopa monnieri (brahimi), and Centella
asiatica (gotu kola). One systemic review and one meta-analysis of ginko concluded that it is not a cognition
enhancer in normal healthy individauls.43,44 Similarly, a Cochrane review on ginseng concluded that this substance
does not enhance cognition in healthy participants.45 Bacopa monnieri is a traditional Ayurvedic herb used to
“sharpen intellect and attenuate mental deficits.”46 An analysis of six randomized controlled trials of 12 weeks
duration suggested that daily administration of Bacopa monnieri may improve free memory recall but no other
aspects of cognitive performance.47 A meta-analysis of randomized controlled trials indicated that chronic treatment
with Bacopa monnieri improved speed of attention and decision reaction time, but further large scale studies are
required to confirm significant cognitive effects.48 Recent single dose studies of this botanical indicate some modest
cognitive effects based on standard cognitive test batteries and multitasking performance measurements.49,50 Other
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botanical compounds of interest include Huperzia serrata, which contains a substance (Huperzine A) that inhibits
acetylcholinesterase, periwinkle extract (vinpocetine) and “sage oil” (Salvia lavandulifolia). All of these botanical
substances are readily available for purchase in retail stores or on the Internet. They can be purchased as single
substances or as components of complex blends.
Ampakines
The α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor (also known as the AMPA receptor) is a nonNMDA-type ionotropic transmembrane receptor for glutamate that mediates fast synaptic transmission in the central
nervous system. Its name is derived from its ability to be activated by the artificial glutamate analog AMPA.
Glutamate is the most common excitatory neurotransmitter in the mammalian central nervous system. Ampakines
are currently being investigated as potential treatments for a range of conditions involving mental disability and
pathologies such as Alzheimer’s disease, Parkinson’s disease, schizophrenia, treatment-resistant depression and
ADHD. Many synthetic AMPA receptor agonists are available via chemical supply companies. Interest in these
compounds is prompted by the role played by NMDA receptors in synaptic plasticity and long term potentiation, a
neurobiological mechanism fundamental to long term memory formation. Aniracetam (N-anisoyl-2-pyrrolidinone) is
one of the parent compounds in the ampakine class; it is available for purchase in dietary supplement formulations.
Sunifiram (1-benzoyl-4-propanoylpiperazine) is another ampakine-like substance available online. None of these
compounds has been formally studied for cognitive effects in otherwise healthy patients.
COMBINATIONS
Even though high quality evidence is lacking to establish persistent nootropic effects for most of the substances
discussed above, Internet purveyors and discussion boards commonly discuss the concept of “stacking” nootropics
for use, either by purchase of pre-formulated combinations or providing instructions on building your own stacks.
Users are commonly instructed to select a racetam, choose a choline supplement, and then add a natural or herbal
nootropic to the mix. No controlled data are available on the efficacy or safety of this practice, only testimonials and
blogs from satisfied customers. The Appendix lists four such formulations and their ingredients. With few
exceptions,51 none of these formulations has been subjected to randomized controlled studies.
ETHICAL CONCERNS
The ethics of pharmacological cognitive enhancement has been extensively debated in the academic literature and
by several national ethics advisory bodies including the U.S. President’s Council on Bioethics.52-54 Some issues
include whether the safety profile of nootropics justifies restricting (or permitting) their elective use, and whether
individuals could be coerced into using nootropics by explicit/implicit pressures in order to compete at school or the
workplace. Additionally, does unequal access to nootropics have implications for distributive justice, and does their
use constitute cheating in competitive contexts? Some colleges have established policies that the nonmedical use of
prescription stimulants constitutes cheating in the academic environment. A full discussion of the ethical issues is
beyond the scope of this report and the attached policy recommendation is based on lack of evidence of safety and
efficacy.
GUIDANCE FOR PHYSICIANS ON PRESCRIBING NOOTROPICS
The American Academy of Neurology has developed guidance for responding to requests from adult patients for
“neuroenhancement” medications. The guidance denotes the concept that “the medical principles for prescribing
medications (to normal adult patients) for neuroenhancement are identical to those for prescribing medications to
treat medical conditions.”55 The adoption of this guidance has been opposed, with some emphasis placed on the fact
that off-label use of prescription stimulants for cognitive enhancement is inadvisable for a number of reasons.56,57
High-level concerns include meeting regulatory standards for prescribing controlled substances and the high
potential for misuse of these substances.56,57 Limited analysis of physician prescribing of methylphenidate for
cognitive enhancement suggests that physicians place greater weight on safety concerns than on “benefits” when
considering whether to offer pharmacological cognitive enhancement.58
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CONCLUSIONS
Existing evidence suggests that putative nootropics are used by otherwise healthy individuals to pursue a
competitive advantage at school or work, to maintain levels of attention and performance when sleep-deprived, and
to improve task-related motivation. Experimental studies of cognitive effects are based on laboratory evaluations
using standardized psychometric measures. It is uncertain how these findings translate to activities of daily living.
Prescription stimulants and wakefulness-promoting agents are commonly used off-label by students and others.
Such use is associated with a variety of adverse mental health conditions and patterns of substance misuse. Only a
limited amount of information is available on the patterns of use of nonprescription substances used for cognitive
enhancement, and their safety and efficacy have not been systematically examined. Evaluation of these issues is
complicated by availability of a multitude of proprietary blends and by the fact that individuals create their own
combinations. The recommendation to oppose the prescribing of stimulants and modafinil for cognitive
enhancement is based on the increase in nonmedical use which has occurred over the last decade, the harms
attributable to such use, and a need for physicians to comport with the requirements of the Controlled Substances
Act which holds that a “prescription for a controlled substance must be issued for a legitimate medical purpose in
the usual course of practice.”
RECOMMENDATIONS
The Council on Science and Public Health recommends that the following recommendations be adopted and the
remainder of the report filed.
1.

That our American Medical Association (AMA): (a) opposes the prescription of controlled substances,
including stimulants and wakefulness-promoting agents, for the purpose of cognitive enhancement in otherwise
normal, healthy individuals; and (b) discourages the nonmedical use of prescription drugs, including stimulants
and wakefulness-promoting agents for cognitive enhancement at all levels of education and in the workplace.

2.

That our AMA encourages continued research into the risks and benefits of drugs and other substances for
improving function in patients undergoing cognitive decline or who are experiencing cognitive impairment.

3.

That our AMA encourages more research into the patterns of use, as well as risks and benefits, of dietary
supplements (including herbal remedies) being promoted for cognitive enhancement.

4.

That our AMA urge the Federal Trade Commission to examine advertisements for dietary supplements and
herbal remedies that claim cognitive enhancement to ensure that they are truthful and not misleading, and are
substantiated.

5.

That AMA Policy D-100.969, “Increasing Awareness of Nootropic Use” be rescinded.
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Appendix - Ingredient list for selected nootropic formulation stacks
Alpha Brain®
Vitamin B6
L-tyrosine
L-theanine
L-leucine
Phosphatidyoline serine
L-alpha glycerylphosphorylcholine,
Bacopa monniera extract
Uncaria tomentosa extract
Avena sativa extract
Huperzia serrata extract
Vinpocetine
Pterostilbene

Neurofuse®
Vitamin D3
Vitamin B6
Vitamin B12
Caffeine anhydrous
L-theanine
Choline bitartrate
Phosphatidyl serine
Alpha-lipoic acid
DMAE bitartrate
Rhodiola rosea extract
Vinpocetine
Huperzine A

NeuroEnhance™
Ginko biloba extract
Gingoxine
St. John’s Wort extract
L-glutamine hydrochloride
Phosphatidylserine
Bacopa monnieri extract
Dimethylaminoethanol bitartrate
L-acetyl carnitine
Vinpocetine

OptiMind®
Tyrosine
Caffeine
Phosphatidylserine
Vinpocetine (from periwinkle)
Huperzine A (from Huperzia)
Bacoside A (from Bacopa)
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