
SPECIAL FOCUS
The H1N1 Crisis: A Case Study of the Integration
of Mental and Behavioral Health in Public Health Crises

Betty Pfefferbaum, MD, JD; David Schonfeld, MD; Brian W. Flynn, EdD; Ann E. Norwood, MD;
Daniel Dodgen, PhD; Rachel E. Kaul, MSW; Darrin Donato; Brook Stone, MFS;
Lisa M. Brown, PhD; Dori B. Reissman, MD, MPH; Gerard A. Jacobs, PhD;
Stevan E. Hobfoll, PhD; Russell T. Jones, PhD; Jack Herrmann, MSEd;
Robert J. Ursano, MD; Josef I. Ruzek, PhD

ABSTRACT
In substantial numbers of affected populations, disasters adversely affect well-being and influence the devel-

opment of emotional problems and dysfunctional behaviors. Nowhere is the integration of mental and behavioral
health into broader public health and medical preparedness and response activities more crucial than in disas-
ters such as the 2009-2010 H1N1 influenza pandemic. The National Biodefense Science Board, recognizing that
the mental and behavioral health responses to H1N1 were vital to preserving safety and health for the country,
requested that the Disaster Mental Health Subcommittee recommend actions for public health officials to pre-
vent and mitigate adverse behavioral health outcomes during the H1N1 pandemic. The subcommittee’s recom-
mendations emphasized vulnerable populations and concentrated on interventions, education and training, and
communication and messaging. The subcommittee’s H1N1 activities and recommendations provide an ap-
proach and template for identifying and addressing future efforts related to newly emerging public health and
medical emergencies. The many emotional and behavioral health implications of the crisis and the importance of
psychological factors in determining the behavior of members of the public argue for a programmatic integra-
tion of behavioral health and science expertise in a comprehensive public health response.

(Disaster Med Public Health Preparedness. 2012;6:67-71)
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The National Biodefense Science Board
(NBSB) was created under the authority of
the Pandemic and All-Hazards Preparedness

Act,1 which was signed into law on December 19,
2006. The NBSB was chartered to provide expert
advice and guidance to the secretary of the US
Department of Health and Human Services (HHS)
on scientific, technical, and other matters of special
interest to HHS regarding current and future chemi-
cal, biological, nuclear, and radiological agents,
whether naturally occurring, accidental, or deliber-
ate. As needed, the NBSB also provides advice and
guidance to the secretary of HHS and/or the Office of
the Assistant Secretary for Preparedness and
Response (ASPR) on other matters related to public
health emergency preparedness and response.2

The Disaster Mental Health Subcommittee, directed
by Homeland Security Presidential Directive-21
(HSPD-21),3 was established under the NBSB, and was
charged with submitting recommendations to the NBSB
for protecting, preserving, and restoring individual and
community mental health in catastrophic health event
settings, including pre-, intra-, and postevent educa-
tion, messaging, and interventions.

SUBCOMMITTEE REPORTS
The subcommittee has produced two distinct but re-
lated reports. Addressing the initial charge, the sub-
committee submitted its first report, Disaster Mental
Health Recommendations4 (recommendations report), to
the NBSB on November 18, 2008. This report ad-
vanced a set of eight recommendations related to in-
terventions, education and training, and communica-
tion and messaging, which the NBSB approved and
submitted to the secretary of HHS.5

Throughout its work, the subcommittee has grappled
with the importance of integrating mental and behav-
ioral health into broader public health and medical pre-
paredness and response activities. Disasters can have
enormous impact on the well-being of affected popu-
lations and can be associated with the development of
emotional problems and dysfunctional behavioral re-
sponses. Those charged with managing the mental and
behavioral effects of disasters are often not mental health
specialists, making it crucial that such expertise be rep-
resented in the response team and integrated within the
broader response. The need to integrate mental and be-
havioral health was recognized in the subcommittee’s
2008 recommendations report.4 In September 2009, the
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HHS ASPR asked the NBSB to convene the subcommittee to
assess HHS’s progress in its efforts to better integrate mental
and behavioral health into disaster and emergency prepared-
ness and response activities. The subcommittee’s second re-
port, Integration of Mental and Behavioral Health in Federal Di-
saster Preparedness, Response, and Recovery: Assessment and
Recommendations6 (integration report), was presented to the
NBSB on September 22, 2010, and is described in a compan-
ion paper in this issue.7 The NBSB voted to adopt the five rec-
ommendations in the 2010 integration report, which focused
on developing policy and ensuring that organizational and struc-
tural elements are in place to translate policy into action.8

THE SUBCOMMITTEE’S H1N1 ACTIVITIES
During the 2009-2010 H1N1 influenza pandemic, the HHS
ASPR asked the NBSB (1) to deliver frequent briefings on the
national pandemic preparedness and response efforts from ex-
perts in government, industry, and academe and from federal,
state, and local officials; and (2) to provide insight on decision
pathways and critical data needed to inform decision-making
about H1N1 issues. Recognizing that mental and behavioral
health aspects of the H1N1 response were vital to preserving
safety and health for the country, the NBSB requested that the
subcommittee recommend actions that public health officials
should consider to prevent and mitigate adverse behavioral
health outcomes during the crisis. Nowhere is integration more
crucial than in public health emergencies like the H1N1 pan-
demic. Thus, the subcommittee had the opportunity to model
the promotion of integration as part of preparedness and re-
sponse activities for the H1N1 pandemic. The subcommit-
tee’s response provided an excellent example of why integra-
tion is needed and how it can be achieved. This report describes
the subcommittee’s H1N1 efforts as an illustration of an inte-
grated approach to mental and behavioral health to guide fu-
ture work in the face of newly emerging public health emer-
gencies.

BACKGROUND: THE H1N1 CRISIS AND MENTAL
AND BEHAVIORAL HEALTH CONCERNS
The H1N1 virus, which was first detected in the United States
in April 2009,9 eventually spread to 30 countries10 before be-
ginning to decline in January 2010.9 The Centers for Disease
Control and Prevention (CDC)11 estimated that the pan-
demic claimed the lives of between 8870 and 18 300 individu-
als in the United States.

Major lessons from this pandemic identified the need for a vac-
cine and the importance of public health information about the
virus and its potential consequences. With respect to the first
concern, the United States lacked the capacity to develop, pro-
duce, and distribute a new vaccine in time to counter a fast-
moving pandemic, thus reinforcing the need for federal invest-
ments in the processes, policies, and infrastructure required for
vaccine production and distribution. The second lesson exem-
plified the fact that a safe vaccine and quick response do little
good if large numbers of people fail to comply with public health

directives.12 Perhaps due to uncertainty about the value and safety
of the H1N1 vaccine, Maurer and colleagues13 found that de-
spite widespread agreement about the seriousness of the pan-
demic, approximately 20% more US adults studied in March
2010 reported receiving the seasonal flu vaccine than the H1N1
vaccine. Some may have been confused that two vaccines were
available that season and may have been unaware that they
needed to take both. According to the CDC,14 concerns about
the vaccine among health care providers also limited efforts in
vaccinating the health care workforce. Thus, investments that
enhance public acceptance of vaccination may yield results in
the form of reduced incidence and severity of the disease as well
as enhanced pandemic preparedness.12

MENTAL AND BEHAVIORAL HEALTH CONCERNS
AND CHALLENGES ASSOCIATED WITH
THE H1N1 PANDEMIC
In the face of a public health emergency, mental and behavioral
factors influence health and safety outcomes at both the indi-
vidual and community level. For the individual, coping with mul-
tiple uncertainties can generate confusion and anxiety as well as
health-risk behaviors such as increased smoking or drinking, drug
misuse, recklessness, and unsafe work practices. Unchecked, anxi-
ety can result in social consequences due to noncompliance with
public health directives, a surge in demand for care, and compli-
cations in triage across health services and systems. Worried, anx-
ious, and stressed responders and health care providers can con-
tribute to problems in the response to emerging public health
threats. The limited availability of antiviral medicine and vac-
cines, difficulties created by potential large-scale absenteeism of
the workforce due to illness or to the implementation of commu-
nity mitigation strategies, and problems implementing alterna-
tive arrangements for child care potentially complicate an envi-
ronment threatened by a public health emergency.

Mental and behavioral health considerations associated with the
H1N1 crisis emerged from concerns about (1) the severity of the
virus and the availability of vaccines, medicines, and health care;
(2) conflicting media reports on appropriate protective measures
that led to confusion, loss of confidence, and noncompliance with
health directives; and (3) potential workforce and child care is-
sues resulting from widespread infection and disease-related ab-
senteeism.6 Challenges included the need to clarify conflicting
information to motivate protective action such as adherence to
public health recommendations that influence the success of emer-
gency response strategies and public directives, the need to con-
sider threats to the continuity of essential community services,
and the appropriate use of health services.

THE SUBCOMMITTEE’S RECOMMENDATIONS
PROMOTING THE INTEGRATION OF MENTAL
AND BEHAVIORAL HEALTH IN H1N1 ACTIVITIES
In response to the NBSB’s request to address the mental and
behavioral health issues associated with the H1N1 crisis, the
subcommittee considered actions that could be, and needed to
be, implemented within the context of other health and pub-
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lic health efforts. The subcommittee’s recommendations to the
NBSB were included in a November 2009 letter addressed to
the secretary of HHS from the NBSB8 and are detailed here.

• HHS should encourage state and local public health offi-
cials to invite their behavioral health authorities (both men-
tal health and substance abuse) to discuss local efforts and
plans; identify constituents, including high-risk and vulner-
able populations; and develop steps they can take together.

• As part of the discussion between HHS and state and local
public health and behavioral health officials, strategies should
be developed to maintain calm at treatment sites such as flu
clinics, primary care settings, and emergency departments to
minimize stress for providers working at these locations. En-
suring sensitivity to mental and behavioral needs that emerge
at vaccination sites is important. One strategy is to assign men-
tal health staff to monitor and actively communicate with
people in waiting areas and lines to provide a reassuring pres-
ence and convey that everyone will be cared for throughout
the entire process, deliver basic and accurate information about
what to expect when they receive treatment (simple hand-
outs, if available), and identify and intervene with persons ex-
periencing severe psychological distress.

The letter also noted that
• in the interest of providing swift, accessible education about

behavioral health considerations during this crisis, the sub-
committee—with the assistance of the Office of HHS
ASPR—compiled a list of specific resources (including those
related to death and bereavement) that pertain to behav-
ioral health. This information was made available on HHS’s
flu.gov Web site.15 The subcommittee has distributed this re-
source list to behavioral health professional associations and
stakeholder groups across the country and to state public
health authorities.

In a presentation to the NBSB on September 25, 2009, the sub-
committee supplemented the discussion of mental and behav-
ioral health issues in the H1N1 crisis and its recommenda-
tions. The subcommittee concentrated on the three general areas
identified in HSPD-213 and in its 2008 recommendations re-
port4: interventions, education and training, and communica-
tion and messaging. The recommendations also emphasized con-
cerns about vulnerable populations.

Interventions
With respect to mental and behavioral health interventions,
the subcommittee recommended focusing on interventions that
address uncertainty, enhance resilience and coping, and foster
adaptive behavior in dealing with messaging and community
mitigation strategies as well as the disease itself. The subcom-
mittee considered a number of strategies to achieve progress,
including establishing the capacity for real-time consultation
with mental and behavioral health specialists to provide tech-
nical assistance and guidance by creating a priority advisory team
of experts. The subcommittee identified the need for field stud-

ies to monitor health, behavior, and unmet needs to tailor in-
terventions to those who are likely to benefit and also under-
scored the need to create a mental health research base that
could be facilitated by leveraging opportunities for field stud-
ies that integrate mental health concerns in existing data col-
lection efforts.

EDUCATION AND TRAINING
Education and training recommendations, which also ad-
vanced an integrated approach, were addressed to leaders, re-
sponders, medical providers, mental health professionals, schools,
and the general public. Training and education were seen as
key to promoting the identification, development, and dissemi-
nation of (1) existing best-practice educational materials in the
areas of disaster mental health; (2) materials for all hazards and
public health emergencies; (3) information addressing the needs
of individuals with pre-existing mental health problems; and
(4) guidance on bereavement support.

The subcommittee anticipated that medical providers would
welcome (1) information on disaster mental health effects and
the needs of individuals with pre-existing mental problems; (2)
guidance on providing psychological support and conducting
mental health triage and referral; and (3) access to patient edu-
cational materials on death notification and bereavement sup-
port for children and families. The subcommittee advised that,
because schools receive similar information, they partner with
local or regional experts to offer in-service training and to iden-
tify, or develop, and disseminate educational material for par-
ents. Finally, the subcommittee identified the need for public
education related to mental and behavioral effects of disasters,
service availability and referral, and bereavement.

Communication and Messaging
Prior to the advent of the H1N1 crisis, in its initial set of rec-
ommendations delivered in 2008, the subcommittee noted the
vexing challenges associated with risk communication regard-
ing invisible and novel agents such as radiation and infectious
agents. Building on the recommendations in the area of com-
munication and messaging in that report, the subcommittee ad-
vocated for the integration of mental and behavioral health
within the broader public health arena, noting that commu-
nication is central to influencing individual and group behav-
ior and that mental health experts can play a valuable role in
crafting respectful, compassionate, understandable, and effec-
tive public health messages, especially for people experiencing
high levels of stress.4 The subcommittee urged attention to the
needs of special populations in messaging.

The subcommittee recognized the importance of both the con-
tent and delivery of messages. With respect to content, the sub-
committee suggested that messages anticipate issues that have
high psychosocial impact, such as perceived scarcity of re-
sources, varied implementation of federal guidance across state
and local jurisdictions, and perceived fairness and equity. The
subcommittee cautioned about terminology used in messages,
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especially to limit the use of confusing or sensitizing jargon (eg,
the use of “swine flu” might lead to unnecessary fear of pigs;
vaccines for “novel” H1N1 might raise concerns that the vac-
cine was experimental or untested). Included as content should
be a short explanation of why people were being asked to re-
frain from usual behavior and a description of appropriate al-
ternative behaviors. Given the expertise regarding messaging
among individuals at the CDC, HHS, and the US Environ-
mental Protection Agency, the subcommittee chose not to pro-
pose or prepare draft language for messages that public health
authorities should deliver. A briefing by these agencies, while
not immediately actionable, would address an important edu-
cational need that is likely to persist.

With respect to the delivery of messages, the subcommittee rec-
ommended the expanded use of nontraditional communica-
tion. For ease of access, messages should be disseminated through
a variety of audiovisual and electronic formats, including cen-
tral government internet Web sites. Trusted community and
faith-based leaders could be engaged effectively in helping de-
liver messages to promote protective health behaviors.

Vulnerable Populations
In all of its work, the subcommittee raised concerns for vulner-
able populations such as children; older adults; pregnant wom-
en; those with chronic pre-existing or emerging medical, men-
tal health, and addictive disorders; persons with disabilities; those
living in institutional settings; the poor; people representing
diverse cultures; and those with limited English proficiency. The
subcommittee advocated for the integration of mental and be-
havioral health in preparedness, response, and recovery, in part
because vulnerable groups may not be obvious and may not self-
identify; they may reside in heterogeneous settings; and they
may require support for other functions that result from disrup-
tion in services.

Planning for continuity of operations for individuals receiving
care through state and local health, mental health, and sub-
stance abuse agencies and programs is essential in a public health
crisis. Special attention to these individuals is needed because
the presence of pre-existing and comorbid medical conditions
may put them at higher risk for severe illness with the H1N1
infection and greater need for medical intervention. People re-
ceiving services in congregate settings (eg, nursing homes, shel-
ters for the homeless) that are not well integrated into state and
local health systems and those who lack adequate access to as-
sessment, vaccination, and treatment may be at increased risk
for a more rapid spread of the virus.

The subcommittee voiced special concerns for individuals with
mental health and addictive disorders who may be at in-
creased risk for adverse outcome due to (1) a higher preva-
lence of comorbid medical conditions that put them at greater
risk for severe illness with the H1N1 infection and greater need
for medical intervention; (2) limited access to health care sys-
tems and services; and (3) difficulty comprehending public health

messages because of cognitive impairment. In addition to the
potential increased need for medical care, these individuals are
likely to have special needs related to independence, supervi-
sion, communication, and transportation. Furthermore, isola-
tion and quarantine would have potentially drastic effects for
some vulnerable populations including, for example, people with
drug or alcohol addiction who rely on community support strat-
egies for recovery. Thus, establishing alternative means for people
to “connect” is an essential component of planning. Hotlines
and interactive Web sites are potential mechanisms for deliv-
ering emotional support to these individuals and others.

CONCLUSIONS
The subcommittee’s work on the emotional and behavioral needs
associated with the H1N1 crisis provides a case study that il-
luminates the need for, and application of, an integrated ap-
proach to addressing mental and behavioral health issues across
the broader range of public health preparedness and response
activities. The many emotional and behavioral health impli-
cations of the crisis, and the importance of psychological fac-
tors in determining the behavior of members of the public, ar-
gue for a programmatic integration of behavioral health and
science expertise in the design of a comprehensive public health
response. This summary of the subcommittee’s H1N1 activi-
ties and recommendations provides an approach and template
for identifying and addressing future efforts related to public
health and medical emergencies. A crucial consideration is the
creation of mechanisms that allow for, and promote, the inte-
gration of mental and behavioral health in public health and
clinical interventions, in the education and training of vari-
ous professional and public constituencies, and in communi-
cation strategies and messaging, with special attention given
to the needs of vulnerable populations.

Author Affiliations: Department of Psychiatry and Behavioral Sciences, Col-
lege of Medicine, University of Oklahoma Health Sciences Center, Okla-
homa City (Dr Pfefferbaum); Division of Developmental and Behavioral Pe-
diatrics, National Center for School Crisis and Bereavement, Cincinnati
Children’s Hospital Medical Center, Ohio (Dr Schonfeld); Center for the Study
of Traumatic Stress, Department of Psychiatry, Uniformed Services Univer-
sity of the Health Sciences, Bethesda, Maryland (Dr Flynn); Center for Bio-
security, University of Pittsburgh Medical Center, Baltimore, Maryland (Dr
Norwood); Division for At-Risk Individuals, Behavioral Health, and Com-
munity Resilience, Office of the Assistant Secretary for Preparedness and Re-
sponse, Office of the Secretary, US Department of Health and Human Ser-
vices, Washington, DC (Dr Dodgen, Ms Kaul, and Mr Donato); Commissioned
Corps Affairs, Food and Drug Administration, US Department of Health and
Human Services, Rockville, Maryland (Ms Stone); Department of Aging and
Mental Health, Louis de la Parte Florida Mental Health Institute, University
of South Florida, Tampa (Dr Brown); National Institute of Occupational Safety
and Health, Centers for Disease Control and Prevention, Atlanta, Georgia (Dr
Reissman); Disaster Mental Health Institute, University of South Dakota, Ver-
million (Dr Jacobs); Department of Behavioral Sciences, Rush University Medi-
cal Center, Chicago, Illinois (Dr Hobfoll); Department of Psychology, Vir-
ginia Tech University, Blacksburg, Virginia (Dr Jones); National Association
of County and City Health Officials, Washington, DC (Mr Herrmann); De-
partment of Psychiatry, Uniformed Services University of the Health Sci-
ences, Bethesda, Maryland (Dr Ursano); and National Center for PTSD, VA
Palo Alto Health Care System, Menlo Park, California (Dr Ruzek).

The H1N1 Crisis

70 Disaster Medicine and Public Health Preparedness VOL. 6/NO. 1
©2012 American Medical Association. All rights reserved.



Correspondence: Betty Pfefferbaum, MD, JD, Department of Psychiatry and
Behavioral Sciences, College of Medicine, University of Oklahoma Health Sci-
ences Center, PO Box 26901-WP 3470, Oklahoma City, OK 73126-0901 (e-
mail: Betty-Pfefferbaum@ouhsc.edu).

Acknowledgments: Patricia Quinlisk, MD, MPH, former chair of the Na-
tional Biodefense Science Board (NBSB), and CPT Leigh Sawyer, DVM, MPH,
US Public Health Service, former executive director of the NBSB, and the NBSB,
Office of the Assistant Secretary for Preparedness and Response, US Depart-
ment of Health and Human Services, provided guidance on issues discussed in
the manuscript and on appropriate terminology.

Received for publication August 26, 2011; accepted February 1, 2012

REFERENCES
1. Pandemic and All-Hazards Preparedness Act 42 USC 201, Public L No. 109-

417, 120 Stat 2831. December 19, 2006. http://frwebgate.access.gpo.gov/cgi
-bin/getdoc.cgi?dbname=109_cong_public_laws&docid=f:publ417.109
.pdf. Accessed January 30, 2012.

2. US Department of Health and Human Services Amended Charter, Na-
tional Biodefense Science Board; September 24, 2010. http://www.phe.gov
/Preparedness/legal/boards/nbsb/Documents/amendcharter-nbsb-2010
.pdf. Accessed January 30, 2012.

3. US Department of Homeland Security Homeland Security Presidential Di-
rective 21. Public Health and Medical Preparedness; October 18, 2007. http:
//www.dhs.gov/xabout/laws/gc_1219263961449.shtm. Accessed January 30,
2012.

4. Disaster Mental Health Subcommittee of the National Biodefense Sci-
ence Board US Department of Health and Human Services, Office of the
Assistant Secretary for Preparedness and Response. Disaster Mental Health
Recommendations. Report of the Disaster Mental Health Subcommittee of the
National Biodefense Science Board; November 18, 2008. http://www.phe
.gov/Preparedness/legal/boards/nbsb/Documents/nsbs-dmhreport-final
.pdf. Accessed January 30, 2012.

5. National Biodefense Science Board, US Department of Health and Hu-
man Services, Office of the Assistant Secretary for Preparedness and
Response Letter to The Honorable Michael O. Leavitt, Secretary of Health
and Human Services; November 19, 2008. http://www.phe.gov/Preparedness
/legal/boards/nbsb/Documents/nbsb-dmhrecs-081118.pdf. Accessed Janu-
ary 30, 2012.

6. Disaster Mental Health Subcommittee of the National Biodefense Sci-
ence Board, US Department of Health and Human Services, Office of the
Assistant Secretary for Preparedness and Response Integration of Mental
and Behavioral Health in Federal Disaster Preparedness, Response, and Recov-
ery: Assessment and Recommendations; September 22, 2010. http://www
.phe.gov/Preparedness/legal/boards/nbsb/meetings/Documents
/dmhreport1010.pdf. Accessed January 30, 2012.

7. Pfefferbaum BP, Flynn BW, Schonfeld D, et al. The integration of mental
and behavioral health into disaster preparedness, response, and recovery.
Disaster Med Public Health Preparedness. 2012;6(1)60-66.

8. National Biodefense Science Board, US Department of Health and Hu-
man Services, Office of the Assistant Secretary for Preparedness and
Response Letter to The Honorable Kathleen Sebelius, Secretary of Health
and Human Services; September 22, 2010. http://www.phe.gov/Preparedness
/legal/boards/nbsb/meetings/Documents/92210dmhltrsec.pdf. Accessed Janu-
ary 30, 2012.

9. Centers for Disease Control and Prevention The 2009 H1N1 Pandemic.
Summary Highlights, April 2009-April 2010. Atlanta, GA: Centers for Dis-
ease Control and Prevention. http://www.cdc.gov/h1n1flu/cdcresponse
.htm. Accessed January 30, 2012.

10. Smith GJD, Vijaykrishna D, Bahl J, et al. Origins and evolutionary ge-
nomics of the 2009 swine-origin H1N1 influenza A epidemic. Nature.
2009;459(7250):1122-1125.

11. Centers for Disease Control and Prevention. Updated CDC Estimates of
2009 H1N1 Influenza cases, Hospitalizations and Deaths in the United States,
April 2009 – April 10, 2010. Atlanta, GA: Centers for Disease Control
and Prevention. http://www.cdc.gov/h1n1flu/estimates_2009_h1n1
.htm. Accessed January 30, 2012.

12. Harris KM, Maurer J, Kellermann AL. Influenza vaccine--safe, effective,
and mistrusted. N Engl J Med. 2010;363(23):2183-2185.

13. Maurer J, Uscher-Pines L, Harris KM. Perceived seriousness of seasonal
and A(H1N1) influenzas, attitudes toward vaccination, and vaccine up-
take among U.S. adults: does the source of information matter? Prev Med.
2010;51(2):185-187.

14. Centers for Disease Control and Prevention Interim results. Influenza A
(H1N1) 2009 monovalent vaccination coverage—United States, October-
December 2009. Morbid Mortal Weekly Rep. 2010;59:1-5. http://www.cdc
.gov/mmwr/pdf/wk/mm59e0115.pdf. Accessed January 30, 2012.

15. US Department of Health and Human Services Know What to Do About
the Flu. Flu.gov Webcasts. http://www.flu.gov/video/. Accessed January 30,
2012.

The H1N1 Crisis

Disaster Medicine and Public Health Preparedness 71
©2012 American Medical Association. All rights reserved.


