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In the past decade, a succession of public health 
emergencies has challenged preparedness and 
response capacities of government agencies, hos-
pitals and clinics, public health agencies, and 
academic researchers, in the United States and 
abroad. The epidemic of the severe acute respira-
tory syndrome (SARS), the 9/11 terrorist attacks, 
and the anthrax mailings stand out as signal 
examples in the early years of the decade. In 
addition to natural disasters such as the 2010 
earthquake in Haiti and the 2012 Superstorm 
Sandy, other recent events — including the 2009 
influenza A (H1N1) pandemic, the Deepwater 
Horizon oil spill, and the Fukushima Daiichi 
nuclear reactor emergency in Japan — illustrate 
the diverse and complex forms that threats to 
public health can assume. Figure 1 displays some 
examples over the past decade or so and high-
lights the diversity and frequency of events that 
can be expected to occur in the foreseeable future.

Each of these emergencies has yielded impor-
tant information and data that are essential to 
what is, by design and necessity, an ongoing ef-
fort to improve preparedness and response. But 
each has also underscored a persistent need to 
be better prepared to resolve important research 
questions in the context of a public health emer-
gency. The knowledge that is generated through 
well-designed, effectively executed research in 
anticipation of, in the midst of, and after an 
emergency is critical to our future capacity to 
better achieve the overarching goals of prepared-
ness and response: preventing injury, illness, dis-
ability, and death and supporting recovery. We 
review challenges to the conduct of research in 
recent public health emergencies to identify crit-
ical elements of an effective research response.

Challenges to Scientific Research 
in Recent Events

Preparedness activities at multiple levels have 
done much to improve our response to public 

health emergencies. Systems for surveillance 
and detection have been strengthened. Vaccines, 
antitoxins, and other medical countermeasures 
have been developed and stockpiled, and plans 
for their effective deployment have been formu-
lated. Local public health authorities and health 
care systems have also enhanced their own ca-
pacities for optimal emergency response. To 
guide the coordination of responders at the local, 
state, and federal levels, the United States devel-
oped the National Response Framework,1 which 
articulates key principles, delineates the roles and 
responsibilities of responders, and identifies key 
structures, all of which are integral to an effective, 
coordinated response to any hazard. Although 
responses to recent events have typically used 
the best available science at the time, additional 
research, done in parallel with and after the re-
sponse itself, is often essential to address the 
most pressing knowledge gaps presented by pub-
lic health emergencies and to ensure that they 
are addressed by the time another similar disaster 
strikes. Recent events have also illustrated gaps 
in planning for, and rapidly executing, scientific 
research in the context of disaster response. We 
highlight some challenges to conducting re-
search during recent events and define a series 
of activities to address them.

Influenza A (H1N1) Pandemic

The response to the 2009 influenza A (H1N1) 
pandemic highlighted progress that has been 
made in strengthening surveillance, virus char-
acterization, and clinical research infrastructure 
for the rapid assessment of new vaccines. It also 
highlighted challenges in gaining sufficient ac-
cess to clinical data that could immediately in-
form treatment protocols or identify additional 
groups at risk.

Shortly after the H1N1 pandemic began, the 
National Heart, Lung and Blood Institute pro-
vided funding to the Acute Respiratory Distress 
Syndrome Network (ARDSNet) for protocol mod-
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ification and rapid analysis of clinical data on crit-
ically ill patients. Although the analyses ultimately 
yielded important findings, the institutional re-
view boards at some participating organizations 
did not approve changes to data-collection pro-
tocols in sufficient time for this information to be 
put to effective use during the pandemic. A par-
ticularly unfortunate consequence was the fail-
ure to collect specimens from patients with severe 
or fatal cases in order to search for biomarkers 
or genetic risk factors that are predictive of a 
bad outcome. Similarly, clinical trials that could 
help determine the effectiveness of masks and 
respirators for infection control and the utility 
of some antiviral drugs for prophylaxis and treat-
ment were not performed, in part because the 
infrastructure — funding, processes involving 
institutional review boards, and clinical proto-
cols — could not be rapidly agreed to and put in 
place fast enough.

Earthquake in Haiti

Multiple governmental and nongovernmental 
agencies implemented public health interventions 
and provided lifesaving medical care during the 
response to the 2010 earthquake in Haiti. Al-

though a review of post-earthquake injuries at a 
field hospital was ultimately completed, detailed 
information obtained in real time could have 
helped with the rapid development of guidelines 
for care and better planning for rehabilitation 
services, such as services for patients with inju-
ries requiring amputations.

Deepwater Horizon Oil Spill

The response to the Deepwater Horizon disaster 
highlighted the need for information about how 
to protect cleanup workers and address the pub-
lic’s health concerns related to exposure to oil 
and dispersants. Unfortunately, few studies of 
previous oil spills have been performed, and 
most such studies did not address the health ef-
fects of crude and weathered oil and dispersants. 
Both federal agencies and nongovernmental enti-
ties developed and rapidly established a roster of 
exposed workers and conducted important re-
search, but there was no uniform, systematic 
collection of baseline data through surveys and 
biospecimen archives. Ultimately, the National In-
stitutes of Health (NIH) supported a longitudinal 
study of exposed workers,2 but data collection did 
not begin until nearly 10 months after the spill.
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Figure 1. A Timeline of Major Public Health Emergencies Worldwide (2001–2012).

SARS denotes severe acute respiratory syndrome.
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Fukushima

During the Fukushima Daiichi nuclear disaster, 
numerous questions from residents in both Japan 
and the United States about radiation safety led 
to requests for additional public health guidance. 
However, there is limited expertise with some of 
the more complex areas of radiation health. Ros-
tering scientists and fostering networks of ex-
perts in specific areas of expertise (e.g., the Ra-
diation Injury Treatment Network3) should help 
prevent this problem in the future. The Japanese 
public had numerous concerns about potential 
long-term health effects, and more narrowly, 
there were questions about the provision of ap-
propriate doses of potassium iodide for children 
should it have been necessary. In response, the 
government of Japan has launched a massive, long-
term study of residents in two prefectures most 
affected by the radiation event.4 The assessment 
will also include pediatric thyroid monitoring.

Elements of an Integr ated 
Approach to Research

Just as preparedness is a continuous, ongoing ac-
tivity, so too is the effort to plan for the effective 
conduct of research before, after, and especially 
during an emergency. Although threat and risk 
assessments and a systematic analysis of gaps 
encountered after disasters will probably identify 
research questions that can be addressed as a 
component activity of preparedness efforts, it is 
also likely that disasters will uncover important 
knowledge gaps that could not have been antici-
pated and prioritized for study. Hence, identify-
ing recognizable gaps in the midst of an imme-
diate response to a disaster — and recognizing 
the need to do so without disrupting the critical 
work of saving lives — is an urgently needed 
process. This process should generate research 
questions for high-priority study through surveys, 
specimen collections, and clinical trials that can 
and should be integral components of the im-
mediate response and of longer-term follow-up. 
An integrated approach to research in the con-
text of emergencies will marshal resources and 
enable their deployment to ensure a robust sci-
entific response (Table 1).

The time between major disasters is ideal for 
deliberative thinking that makes for good plan-
ning, for laying the groundwork for future ef-
forts, and ultimately for good results of scientific 
inquiry. An integrated approach requires using 

the time between disasters to assemble scien-
tists with expertise in research design and areas 
of known concern (e.g., natural disasters, bio-
terror agents, and radiation) and to engage them 
in the formulation of template protocols that ad-
dress a broad range of research questions in dis-
asters. An integrated approach would be facili-
tated by the appointment of a coordinator, or 
“incident commander,” for scientific research, 
who would be responsible for coordinating the 
process of research in the face of emergencies. 
It would also involve enlisting existing research 
networks for the orchestrated conduct of studies 
(e.g., for specimen and data collection) and clin-
ical trials (e.g., of countermeasures), identifying 
sources and mechanisms for the rapid funding 
of research, and establishing a central institu-
tional review board that can provide timely re-
views of multiagency studies involving human 
participants and safeguard the well-being of 
those participants.

This is also the best time to engage both ex-
perts and the public in three crucial endeavors. 
One is to identify the special needs of various 
specific communities and to formulate strate-
gies for the conduct of research that is respon-
sive to their needs. Community-based participa-
tory research5 may be an appropriate model to 
consider. The second is to clarify and address 
the ethical questions that arise during public 
health emergencies. The third is to manage a 
risk to the public trust on which all human re-
search ultimately depends — the risk that scien-
tists will be perceived as exploiting people or 
communities who are in their most vulnerable 
state during a disaster.

Toward an Integr ated Approach

Some of the elements of an integrated approach 
to research in public health emergencies are now 
being assembled and put into place. The activi-
ties that are under way support the conclusions 
of an advisory committee to the Department of 
Health and Human Services (HHS) called the 
National Biodefense Science Board, which issued 
a report titled “Call to Action: Include Scientific 
Investigations as an Integral Component of Dis-
aster Planning and Response”6 and recommend-
ed that HHS develop the requisite infrastructure 
for strengthening the research response to emer-
gencies.

For example, rosters of national experts in key 
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areas of concern are being compiled and will be 
updated regularly. The Centers for Disease Con-
trol and Prevention and the Agency for Toxic 
Substances and Disease Registry have construct-
ed a Rapid Response Registry to enroll all peo-
ple who are exposed or potentially exposed to 
emergency-related hazards. The Office of the 
Assistant Secretary for Preparedness and Re-

sponse has provided funding to the U.S. Critical 
Illness and Injury Trials Group to develop a 
minimum data set that can be used to analyze 
clinical data in a public health emergency and 
has issued a request for proposals for a clinical 
research organization to conduct research, as 
needed, in an emergency. The Assistant Secre-
tary for Health has established a Public Health 

Table 1. Key Components of Research Response in the Context of Public Health Emergencies.

Component Actions before the Event Actions during the Event

Identify questions that will need to be 
addressed for common scenarios 
and develop generic study protocols

Identify experts in research design and in key  topic 
areas

Develop and gain approval from institutional 
 review boards for key study protocols

Convene experts, and review and amend pro-
tocols as needed

Ensure that appropriate cadres of 
 scientists are available to respond 
to events

Roster experts in research design and in topical 
areas of concern

Develop an on-call research “ready reserve” of 
 clinicians, scientists, and other experts in 
 government, academia, and industry

Convene experts (and potentially others 
with concerns) to identify areas for pri-
ority research

Develop a process for activating 
 research response

Incorporate the concept of an “incident commander 
for research” into response plans

Determine criteria for activation of research 
 response

Identify an “incident commander for re-
search” and representatives from relevant 
science agencies that will be charged 
with supporting and conducting research

Notify prerostered experts

Identify and prioritize research needs Identify potential knowledge gaps and research 
questions

Convene experts and others, such as those in 
affected communities, to review previous-
ly identified gaps, identify unforeseen and 
emerging knowledge gaps, prioritize re-
search and baseline data-collection needs, 
and recommend to researchers and 
funders which to pursue in the short term

Ensure conditions for rapid data 
 collection

Develop and preapprove generic protocols and 
survey instruments so that only changes to 
them require review when the event occurs

Develop protocols for collecting and storing bio-
specimens

Modify preexisting survey and other data-
collection tools for event-specific con-
ditions

Ensure rapid and appropriate human-
subjects review

Establish a Public Health Emergency Research 
Review Board

Promote a commitment to expedite review by grantee 
institutions and prepositioned research networks

Facilitate rapid review of protocols by na-
tional or local institutional review boards

Ensure mechanisms for rapid funding Use prefunded research networks and pre awarded 
but just-in-time funded research contracts

Incorporate research response to public health 
emergency in specific aims on grant awards to 
better facilitate administrative supplements

Identify nongovernmental funders, both regionally 
and by sector, with an interest in addressing 
knowledge gaps

Convene potential governmental and non-
governmental funders

Share prioritized research agenda

Ensure that response workers and 
 other exposed persons are 
 identified and rostered

Develop and use a Rapid Response Registry
Identify potential monitoring and tracking devices 

to facilitate exposure monitoring (e.g., among 
emergency responders)

Activate registry enrollment and designated 
data-collection networks, including for 
biospecimens, when appropriate

Deploy monitoring and tracking devices, 
when appropriate

Understand concerns of affected 
 communities

Identify generic list of concerns to address, draw-
ing on community-based participatory research 
and experience with previous events

Engage community representatives in discus-
sion of concerns and potential studies

Ensure mechanism to share findings with 
community
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Emergency Research Review Board with the aim 
of providing a central institutional review board 
for studies that require specialized expertise and 
are slated for conduct at multiple sites during 
public health emergencies. The NIH is in the 
process of setting up this research review board 
within its intramural review-board system. Use-
ful guidance was published in 2010 by the Office 
of Management and Budget outlining the process 
for emergency review of projects involving the 
collection of information that are subject to the 
Paperwork Reduction Act.7

To support future scientific analysis of data 
collected around the time of the Deepwater Hori-
zon oil spill, the National Oceanic and Atmos-
pheric Administration, in collaboration with the 
National Library of Medicine, has assembled all 
publicly available data and reports compiled by 
federal agencies.8 Finally, the Department of the 
Interior has recently created a new Strategic Sci-
ences Group that will develop possible disaster 
scenarios and provide rapid scientific assess-
ments during environmental crises or disasters 
affecting America’s natural resources. The group 
is authorized to rapidly assemble teams of sci-
entists to conduct assessments during crises, in-
cluding scientists from government, academic 
institutions, nongovernmental organizations, and 
the private sector.9

Work has recently begun on other key com-
ponents of the infrastructure to support scien-
tific research in the context of emergencies. In 
particular, the NIH is exploring additional mech-
anisms to make funding rapidly available to es-
tablished investigators in such an event. The de-
velopment of generic baseline survey instruments 
that can be rapidly adapted to a number of pub-
lic health emergency situations is being under-
taken by a team at the National Institute of Envi-
ronmental Health Sciences in collaboration with 
other federal partners and the research commu-
nity. Finally, because clinicians play such a crucial 
role in the response to emergencies, it is vital 
that mechanisms be developed that leverage their 
clinical experience and questions in identifying 
priorities for research in disasters. Plans are be-
ing developed to assess the feasibility and poten-
tial functioning of a “ready reserve” of clinicians, 
scientists, and research teams that could be prep-
ositioned, consulted, and activated for public 
health emergencies.

One element of this framework has recently 
been tested. After Superstorm Sandy, at the re-

quest of the Assistant Secretary for Preparedness 
and Response, the Institute of Medicine and the 
New York Academy of Medicine convened a group 
of experts to identify priorities for near-term re-
search. Although this is reassuring progress, we 
cannot relax our efforts to push forward with 
the remaining elements of an integrated ap-
proach to scientific research during public health 
emergencies. The lessons that have been learned 
from recent disasters are still sufficiently fresh 
to provide both an impetus and a focus to this 
multifaceted initiative to ensure that we learn as 
much as we can from these tragedies. Public 
health emergencies, especially those that result 
from natural disasters, are inevitable. The fail-
ure to use research to improve our response to 
future disasters is not.

The views expressed are solely those of the authors and do not 
necessarily represent those of the Department of Health and 
Human Services.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.

From the Office of the Assistant Secretary for Preparedness 
and Response, Department of Health and Human Services, 
Washington, DC (N.L.); the National Institutes of Health, 
Bethesda, MD (T.M., A.P.P., F.C.); and the Centers for Disease 
Control and Prevention, Atlanta (T.F.).

1. National Response Framework (NRF). Washington, DC: 
Department of Homeland Security, January 2008 (http://www 
.fema.gov/pdf/emergency/nrf/nrf-core.pdf).
2. Gulf Long-Term Follow-Up Study (GuLF STUDY). Bethesda, 
MD: National Institutes of Health (http://www.gulfstudy.nih.gov/
en/index.html).
3. Radiation Injury Treatment Network (RITN). Minneapolis: 
National Marrow Donor Program (http://ritn.net/default.aspx).
4. Progress of the “Roadmap for Immediate Actions for the 
Assistance of Residents Affected by the Nuclear Incident.” Tokyo: 
Ministry of Economy, Trade and Industry, 2011 (http://www 
.meti.go.jp/english/earthquake/nuclear/roadmap/pdf/111017_
assistance_02.pdf).
5. Community-based participatory research. Bethesda, MD: 
National Institutes of Health (http://obssr.od.nih.gov/scientific_
areas/methodology/community_based_participatory_research/
index.aspx).
6. Call to action: include scientific investigations as an integral 
component of disaster planning and response. Washington, DC: 
National Biodefense Science Board, 2011  (http://www.phe.gov/
Preparedness/legal/boards/nbsb/Documents/nbsbrec14.pdf).
7. Memorandum for the heads of executive departments and 
agencies, and independent regulatory agencies: facilitating scien-
tific research by streamlining the Paperwork Reduction Act pro-
cess. Washington, DC: Office of Management and Budget, 2010 
(http://www.whitehouse.gov/sites/default/files/omb/memoranda/ 
2011/m11-07.pdf).
8. Deepwater Horizon Repository home page. Washington, DC: 
Department of Commerce (http://noaa.ntis.gov/site/home.php).
9. Order no. 3318: establishment of the Department of the In-
terior Strategic Sciences Group. Washington, DC: The Secretary 
of the Interior, 2012 (http://www.doi.gov/news/pressreleases/
loader.cfm?csModule=security/getfile&pageid=274267).

DOI: 10.1056/NEJMsb1209510
Copyright © 2013 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org by NICOLETTA TORTOLONE on March 28, 2013. For personal use only. No other uses without permission. 

 Copyright © 2013 Massachusetts Medical Society. All rights reserved. 


