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Update on infection prevention in
disaster planning: New resources and
policies
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The Association for Professionals in Infection Con-
trol and Epidemiology’s (APIC) Strategic Goal No. 5 in
its Vision 2012 document states that, ‘‘APIC will play a
leadership role in emergency preparedness related to in-
fection prevention and control, including emerging and
reemerging diseases, bioterrorism, natural disasters
and other issues.’’ As part of this goal, the APIC Emer-
gency Preparedness Committee (EPC) has been tasked
with identifying and/or creating needed resources for
preventing infections during disasters. The APIC EPC
recognized that many health care facilities and com-
munities are ill prepared to deal with the potential in-
fection ramifications of a large scale bioterrorism
event, pandemic, or natural disaster. Much guidance
is needed for infection preventionists and noninfection
prevention professionals involved with disaster pre-
paredness. The purposes of this article are to provide
an overview of 2 new APIC products related to disaster
planning and describe the collaborative process used to
develop the products.

Many issues surrounding emergency preparedness
have potential policy implications, especially those
involving creation of new standards and
rom the Institute of Biosecurity,a Saint Louis University, School of Pub-
ic Health, St. Louis, MO; Citrus Valley Health Partners,b West Covina,
A; Epidemiology Consulting Services Inc,c Beverly Hills, MI; New York
tate Department of Health,d Albany, NY.

ddress correspondence to Terri Rebmann, PhD, RN, CIC, Associate
irector for Curricular Affairs, Institute of Biosecurity, Assistant Pro-

essor, Division of Environmental and Occupational Health, Saint Louis
niversity, School of Public Health, 3545 Lafayette Ave, Suite 361, Saint
ouis, MO 63104. E-mail: rebmannt@slu.edu.

onflicts of interest: The authors report no conflicts of interest.

m J Infect Control 2009;37:250-5.

196-6553/$36.00

opyright ª 2009 by the Association for Professionals in Infection
ontrol and Epidemiology, Inc.

oi:10.1016/j.ajic.2008.09.010

0

recommendations related to infection prevention dur-
ing a disaster. In keeping with the APIC Vision 2012�s
Strategic Goal No. 2 Objective No. 2, which states
that, ‘‘APIC will effectively influence development of
key standards and regulations that impact the practice
of infection prevention and control,’’ close collaboration
is essential between the APIC EPC and the APIC Public
Policy Committee (PPC) to address the unique infection
prevention needs of disaster planning. This has been il-
lustrated by requests from governmental agencies for
APIC to develop guidelines related to allocation of lim-
ited resources during a disaster, such as deciding which
groups should be prioritized for receipt of personal
protective equipment (PPE). There has never been a
greater need for infection prevention education, stan-
dards, and guidelines related to disaster preparedness.

Needs assessments and other research projects con-
ducted by the APIC EPC indicate that many realities
of current disaster planning, such as an identified
lack of PPE and the need for sheltering large numbers
of displaced individuals, put health care workers and
community members at risk from exposure to commu-
nicable diseases.1-3 Strategies are needed to prevent
and control infections during all types of disasters. In
addition, there is an identified need to create educa-
tional and reference material for noninfection preven-
tion professionals/individuals who may need to
implement infection prevention programs during a di-
saster. An example of this is a community shelter that
needs to have an infection prevention program in place
but may lack individuals with expertise in infection
prevention to implement such a program.

This realization led the APIC EPC to begin strategiz-
ing about potential products and polices that could en-
hance disaster planning by maximizing infection
prevention. Two of the most important issues identified
from the APIC EPC needs assessment included what to
do when stocks of respiratory protection were limited
or unavailable and how to prevent infection
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Table 1. Topics addressed in the Reuse of Respiratory
Protection Document

Topics addressed

Reasons the document was created

Recommendations for reuse of respiratory protection during periods of

scarce resources

Avoiding the performance of aerosol-generating procedures

Priority for health care workers performing aerosol-generating procedures

Need for health care education regarding reuse of respiratory protection

Administrative and environmental measures to minimize potential airborne

contaminants

Cohorting of infected individuals and staff

Establishing dedicated entrances and exits for infected patients

Prioritization methodology based on worker duties

Use of face shield to protect respiratory protection from contamination

Interventions for home care setting

Reuse of N-95 respirator and surgical/procedure masks

Selection of surgical or procedure masks

Proper removal of respiratory protection to prevent cross contamination

Importance of hand hygiene to prevent disease transmission
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transmission in shelters. At the same time, the APIC
PPC was tasked with developing guidelines for mini-
mizing infection transmission while maximizing the
availability of PPE, such as N95 respirators, during a
pandemic. This culminated in a joint project between
the APIC EPC and PPC that involved the creation of
guidelines related to the reuse of respiratory protec-
tion. In addition, the APIC EPC developed recommen-
dations related to the prevention of infection
transmission in shelters during disasters, which was re-
viewed by the APIC PPC. This article gives an overview
of these 2 new products developed by APIC in response
to needs identified by APIC members and our strategic
partners in disaster planning. The first infection pre-
vention and control product for disasters consists of a
Position Statement regarding how to safely reuse respi-
ratory protection when resources are limited. The sec-
ond infection prevention and control for disasters
product consists of an evidence-based planning and
reference document for preventing the spread of infec-
tious agents within community shelters. Both products
are available free of charge at the APIC Web site begin-
ning July 2008: http://www.apic.org.

REUSE OF RESPIRATORY PROTECTION IN
PREVENTION AND CONTROL OF EPIDEMIC-
AND PANDEMIC-PRONE ACUTE RESPIRATORY
DISEASES IN HEALTH CARE

The first infection prevention product for disasters
consists of a Position Statement that outlines guidelines
for how to safely reuse respiratory protection in health
care settings during a large scale epidemic or
pandemic. This Position Statement, The Reuse of
Respiratory Protection in Prevention and Control of
Epidemic- and Pandemic-Prone Acute Respiratory Dis-
eases in Healthcare (Reuse of Respiratory Protection)
document, was created in response to numerous
requests APIC Headquarters had received. Previous re-
search indicates that supplies of PPE, including respira-
tory protection, will be limited during a large scale
bioterrorism attack or pandemic.1,3 Past experience
has illustrated that health care workers may be some
of the most at-risk individuals during an infectious dis-
ease disaster in which PPE is limited or there is a lack of
adherence to infection control practices, such as the
outbreak of severe acute respiratory syndrome
(SARS).4,5 Therefore, it is imperative that health care
agencies develop policies and procedures for providing
the most protective work environment possible for its
workers. This includes having a stockpile or method
for obtaining additional supplies of PPE during a disas-
ter, a prioritization plan for allocating scarce resources
when supplies start to dwindle, and a procedure for
safely reusing PPE if supplies are depleted.
The Reuse of Respiratory Protection Position State-
ment is a 4-page evidence-based document that is de-
signed to be used to generate health care policy
regarding interventions to implement when there are
limited or no supplies of respiratory protection during
a large scale bioterrorism event, pandemic, or other
disaster. It could also be used as a quick reference
tool during an event. Infection preventionists, disaster
planners, and/or hospital administrators can use this
document to develop training programs, disaster plan
procedures, and/or hospital policy related to the alloca-
tion and use of respiratory protection when resources
are limited. Recommendations outlined in the Reuse
of Respiratory Protection document are listed in sec-
tions based on the availability of respiratory protection
supplies. For instance, one section outlines recommen-
dations for reusing respiratory protective devices dur-
ing times when supplies are still available but are
beginning to dwindle significantly. Another section
outlines interventions for periods in which supplies
are insufficient or depleted. A list of topics addressed
in the Reuse of Respiratory Protection Position State-
ment is outlined in Table 1.

Product development

The Reuse of Respiratory Protection document was
a joint effort between the APIC emergency prepared-
ness and public policy committees. First, members of
the APIC PPC conducted a literature review to identify
relevant guidelines and policy documents that address
the issue of safely reusing respiratory protection. Iden-
tified sources consisted of existing federal, public pol-
icy, and international agencies� guidelines including
the Centers for Disease Control and Prevention; Divi-
sion of TB Elimination; Division Healthcare Quality
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Promotion; National Institute for Occupational Safety
and Health; Food and Drug Administration; Health
and Human Services; Institute of Medicine; Occupa-
tional Safety and Health Administration; and the World
Health Organization. Once the recommendations were
drafted, the APIC PPC submitted the document to the
APIC EPC for review and editing. The APIC EPC re-
viewed the document for accuracy and feasibility. Dis-
crepancies were discussed between both committees
until consensus was reached. This process resulted in
an evidence-based document that addresses the reali-
ties of disaster response when resources of respiratory
protection are almost certain to be limited or
nonexistent.

Key recommendations of the Reuse of
Respiratory Protection Position Statement

The Reuse of Respiratory Protection Position State-
ment emphasizes the need to follow existing recom-
mendations/guidelines when supplies are adequate,
even during a disaster. When supplies begin to dwindle,
interventions must be implemented to maximize re-
sources while minimizing the risk of infection trans-
mission. The document outlines high-risk procedures
during which respiratory droplets and airborne droplet
nuclei are the most likely to be transmitted; examples
include the performance of aerosol-generating proce-
dures and removal of respiratory protective devices.6

Health care worker groups who need to be prioritized
by task, such as performance of aerosol-generating
procedures, are identified so that health care policies
can be developed to protect those workers most at
risk from infection transmission.

In addition to identifying high-risk procedures, the
Reuse of Respiratory Protection Position Statement
also outlines interventions that can be implemented
to maximize limited resources while still minimizing
the risk of infection transmission. An example includes
cohorting infected individuals so that health care staff
can keep a single respirator on while caring for multi-
ple patients.6 This will decrease the amount of respira-
tory protection needed because each mask/respirator
will be used for longer periods of time.

The Reuse of Respiratory Protection Position State-
ment also delineates administrative and environmental
measures to minimize infection transmission when
respiratory protection supplies are limited or insuffi-
cient. Examples include establishing dedicated en-
trances and exits for infected patients and the use of
face shields to protect respiratory protection from
contamination.

Another important component of the Reuse of Res-
piratory Protection Position Statement is the inclusion
of infection prevention strategies for home care. Many
patients may need to be cared for in the home because
hospital beds will be filled during a disaster. Interven-
tions are needed to prevent the spread of infectious
agents in all settings in which infected patients are
housed, including homes. One final important compo-
nent of the Reuse of Respiratory Protection Position
Statement is the inclusion of procedures for safely
handling potentially contaminated masks or respira-
tors so that staff can protect themselves from cross
contamination.

The Reuse of Respiratory Protection Position State-
ment is available free of charge on the APIC Web site:
http://www.apic.org. Research is currently being con-
ducted that may affect the Reuse of Respiratory Protec-
tion Position Statement. Therefore, it is advisable to
verify that a current edition is being used when devel-
oping or updating health care policy. Updates to the Re-
use of Respiratory Protection Position Statement can be
obtained by reviewing the APIC Web site regularly.

INFECTION PREVENTION AND CONTROL FOR
SHELTERS DURING DISASTERS DOCUMENT

The second infection prevention and control for di-
sasters product consists of an evidence-based planning
and reference document for community shelters. This
document outlines recommendations designed to re-
duce the risk of transmitting communicable diseases
in shelters used for housing displaced individuals dur-
ing a disaster. These shelters can range from commu-
nity evacuation centers to basic care facilities,
including tented areas, in large scale events. The need
for guidance related to infection prevention in shelters
was identified by infection preventionists who re-
sponded to previous disasters.2 These infection preven-
tionists indicated that infection prevention and control
measures were lacking in shelters used in previous di-
sasters and that this contributed to secondary disease
transmission within the shelter.2

Shelter staff must implement appropriate infection
prevention and control measures to reduce the risk of
secondary disease transmission in shelters that will be
used in future disasters. It is hoped that infection pre-
ventionists will be involved in community shelters,
but resources may not allow this. Therefore, the Infec-
tion Prevention and Control for Shelters During Disas-
ters document (Infection Prevention in Shelters) was
written with the assumption that a noninfection preven-
tion professional would be implementing the recom-
mendations. The document is designed to be used as a
planning and reference document for disaster planners
setting up and/or running a community-based shelter.

The scope of infection prevention interventions for
shelters will vary, depending on the type of disaster,
services available at the shelter, and community
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resources. Although shelter staff may administer first
aid and other limited health care services, community
shelters for individuals displaced by a disaster are not
considered health care facilities. Existing health care
facilities and temporary health care delivery systems,
such as alternate care sites, will provide the bulk of
health care services during a disaster. Ill individuals
need to be identified rapidly and transferred to a med-
ical facility or alternate care site so that they receive the
treatment they need and, therefore, they do not pose a
risk to other individuals in the shelter. This will require
infection prevention strategies, such as triage and sur-
veillance, to identify these ill individuals. If potentially
contagious individuals cannot be transferred to a med-
ical facility or alternate care site, more intensive infec-
tion prevention interventions, such as isolation, may
need to be implemented at the shelter. In addition, en-
vironmental sources, such as food, water, and waste,
can contribute to disease transmission within shelters;
environmental controls will be needed.

The Infection Prevention in Shelters document pro-
vides recommendations for handling potentially conta-
gious individuals and implementing environmental
controls in shelters to prevent or limit the emergence
or transmission of communicable diseases. Shelter
managers should aim to implement routine/standard
health care infection prevention and control strategies.
However, shelter resources may be limited, and it may
not be possible or feasible to implement normal stan-
dards of care. In those situations, altered standards of
care, also known as crisis standards of care, can be im-
plemented but should only be used when standard prac-
tices cannot be achieved. The Infection Prevention in
Shelters document outlines both standard practices
and crisis standards of care related to infection preven-
tion and control. Recommendations are provided in a
tiered manner; it starts by describing the most pro-
tective infection prevention measures and working
towards the least. Disaster planners will need to con-
stantly assess available resources and feasibility of var-
ious infection prevention interventions. The Infection
Prevention in Shelters document assists shelter man-
agers and/or infection preventionists in making impor-
tant decisions about the best infection prevention
strategies to implement during a disaster.

In addition to being a planning and reference tool, the
Infection Prevention in Shelters document also has
strong policy implications. The document outlines rec-
ommendations for consulting/utilizing infection pre-
ventionists when setting up and/or running a shelter,
guidance on how to safely reuse respiratory protection,
and procedures for setting up an isolation area within a
shelter. Because of the potential policy implications of
the Infection Prevention in Shelters recommendations,
the APIC EPC worked closely with the APIC PPC as a final
review to ensure that only evidence-based recommen-
dations were included. This document can be used to
generate public policy related to setting up and running
shelters for all types of disasters.

Product development

The Infection Prevention in Shelters document was
created using a multidisciplinary, evidence-based ap-
proach. First, members of the APIC EPC outlined
the necessary components of the document using a
literature review and their expertise in the field of di-
saster planning. Next, each APIC EPC member volun-
teered to develop a section of the document. APIC
EPC members were instructed to do a thorough liter-
ature review for their section and record the source
for each statement or recommendation made in the
document. A working group of APIC EPC members
gathered at a face-to-face meeting to review and col-
late the materials into a cohesive document. Gaps in
the document were identified, and final revisions
were made. Once the document was drafted, it was
sent to a group of internal (APIC members with ex-
pertise in disaster planning) and external reviewers
from a variety of disaster planning agencies, includ-
ing the Red Cross, local and state public health
departments, first responders, and others. This rigor-
ous process resulted in an evidence-based document
that addresses the multitude of infection prevention
issues surrounding sheltering large numbers of dis-
placed individuals.

Key components of the infection prevention
and control for shelters document

The Infection Prevention in Shelters document is a
51-page, evidence-based document that is designed to
be used primarily during the planning phase of setting
up a community-based shelter for disasters. It is also
intended to be used as a quick reference tool during
an event. The document is provided in short sections
that are arranged by topic so that disaster responders
and shelter workers can quickly find an answer to a
specific question, such as how to set up a surveillance
system within the shelter. A table of contents is pro-
vided to allow users to quickly identify the topics.
Topics outlined in the Infection Prevention in Shelters
document are listed in Table 2. A few of the most im-
portant topics covered in the Infection Prevention in
Shelters document include when and how to perform
hand hygiene; how to put on, use, and remove PPE;
how to set up a surveillance system for a shelter; and
how to manage pets. Some of these issues, such as
hand hygiene and PPE, have long been identified as be-
ing critical during disasters. Other topics, such as pet
management, have only recently been identified as



Table 2. Topics addressed in the Infection Prevention and
Control for Shelters During Disasters document

Topics addressed

Definition of a shelter

Infection control coverage in shelters

Triage and surveillance procedures

Syndromic surveillance

Immunization

Postdischarge surveillance

Infection control triage

Transfer to a health care facility

Isolation precautions

Setting up an isolation area within the shelter

Placement of individuals within the shelter

Hand hygiene techniques and signage

Personal protective equipment

Glove use

Gown use

Mask and respirator use

How to handle a shortage of masks and/or respirators

Managing sexually transmitted infections within the shelter

Water management

Water usage, collection, storage, and decontamination procedures

Food safety

Safe handling of human and pet food

Waste management

Safe handling and disposal of regular trash and regulated medical waste

Environmental decontamination

Selection of cleaning/disinfection agents

Cleaning body fluid spills, environmental surfaces, and cots

Handling toys within the shelter

Toy selection

Handling and cleaning communal and noncommunal toys

Frequency of toy cleaning and disinfection

Procedures for cleaning toys of infected/isolation and noninfected/

well-appearing children

Pest management

Pet management

Postmortem care

Table 3. Appendices/tools in the Infection Prevention
and Control for Shelters During Disasters document

Appendices/tools

List of infection prevention and control equipment/supplies needed for

shelters

Syndromic surveillance assessment/triage form

Syndromic surveillance poster

Infection control triage poster

Isolation poster

Respiratory etiquette poster

Figure of cot or sleeping area configuration to prevent infection

transmission

Hand hygiene techniques summary

Hand hygiene poster

Personal protective equipment donning, doffing, and use posters

Water decontamination methods poster

Well water disinfection poster

Disposal of waste generated in a shelter poster

Handling toys in shelter poster
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potential issues in community shelters. The Infection
Prevention in Shelters document aimed to address all
issues that might contribute to infection transmission
in community shelters during a disaster.

The Infection Prevention in Shelters document also
contains appendices that are designed to be stand-
alone tools for the shelter. Examples include posters
outlining appropriate configuration for cots and sleep-
ing arrangements, instructions for cleaning/disinfect-
ing toys, and disposal of waste. A full list of the
appendices/tools provided in the Infection Prevention
in Shelters document is outlined in Table 3. These ap-
pendices/tools can be photocopied and hung through-
out the shelter or used in training programs for
shelter workers. Both black-and-white and color copies
of the appendices/tools will be available at the APIC
Web site to facilitate training and photocopying as
needed. The APIC EPC is also developing a set of quick
reference cards that outline content from the Infection
Prevention in Shelters document in an easily accessible
format. These cards will be available for purchase from
the APIC Web site in early 2009.

The Infection Prevention in Shelters document will
continue to change and be improved as new lessons
are learned and new research findings become avail-
able. Furthermore, infection prevention recommenda-
tions can change during a disaster as more is known
about the causative agent and/or situation. Community
disaster planners and shelter workers should partner
with local public health agencies before and during a
disaster and follow recommendations from these
agencies that are specific to the event. Updating and
implementing the key elements of infection prevention
and control activities in shelters should continue to be
part of the community’s preparedness planning efforts.
It is important to continue to communicate and update
all partners involved in sheltering any time that plans
are revised. Updates to the Infection Prevention in
Shelters document will be posted on the APIC Web
site (http://www.apic.org), so it is advisable to verify
that an edition is current by reviewing the APIC Web
site regularly.

CONCLUSION

Infection prevention during disasters is essential. It
requires upfront planning, education, and policy devel-
opment, in conjunction with just-in-time training and
quick reference materials. These training and quick ref-
erence materials need to be aimed at both infection
preventionists and noninfection prevention experts
who may be called on to implement infection control
programs in shelters and alternate care sites during a
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disaster. This article outlines 2 new products that pro-
vide guidance and recommendations for preventing in-
fection transmission during disasters for both health
care and community settings. The new APIC products
address some of the most critical issues facing disaster
planners today: how to allocate limited resources dur-
ing disasters in a manner that provides as much protec-
tion to health care staff as possible and how to
implement an infection prevention program in non-
health care settings such as community shelters during
a disaster. These products address issues that have long
been a problem during disaster response, such as food
and water safety, and newly identified topics that may
affect infection transmission in shelters, such as pet
management.

The collaborative process used to develop these 2
new products is a new approach for the APIC. Previous
APIC products have been developed by a single com-
mittee or an individual/group assigned by a member
of APIC Headquarters. As more is learned about the po-
tential infectious disease implications of disasters, it is
becoming evident that a multidisciplinary approach is
needed when developing reference and educational
materials related to this topic. Many emergency man-
agement issues have potential policy implications,
such as the reuse of respiratory protection, yet also re-
quire expertise in disaster planning. Without a multi-
disciplinary approach, reference and educational
materials may not meet APIC members� needs nor be
as accurate and effective as possible. The APIC emer-
gency preparedness and public policy committees
will continue to work together to develop new educa-
tional and reference materials for APIC members and
the general public related to infection prevention dur-
ing disasters.
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