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These official 2017 CDC guidelines, which lack any scientific integrity,
are the exact policies being followed today: Social distancing, face
masks, closing of schools, restrictions on gatherings and business
activities. This is the full text of this document.
Note that “guidelines” are pointedly not called regulations and have
zero force of law behind them. Anybody can create guidelines but only
legislatures can create law. Conversely, legislatures never create
guidelines. Agencies of government create regulations based on law. ⁃
TN Editor

Summary
When a novel influenza A virus with pandemic potential emerges,
nonpharmaceutical interventions (NPIs) often are the most readily

available interventions to help slow transmission of the virus in
communities, which is especially important before a pandemic vaccine
becomes widely available. NPIs, also known as community mitigation
measures, are actions that persons and communities can take to help
slow the spread of respiratory virus infections, including seasonal and
pandemic influenza viruses.
These guidelines replace the 2007 Interim Pre-pandemic Planning
Guidance: Community Strategy for Pandemic Influenza Mitigation in the
United States — Early, Targeted, Layered Use of Nonpharmaceutical
Interventions (https://stacks.cdc.gov/view/cdc/11425). Several elements
remain unchanged from the 2007 guidance, which described
recommended NPIs and the supporting rationale and key concepts for
the use of these interventions during influenza pandemics. NPIs can be
phased in, or layered, on the basis of pandemic severity and local
transmission patterns over time. Categories of NPIs include personal
protective measures for everyday use (e.g., voluntary home isolation of
ill persons, respiratory etiquette, and hand hygiene); personal protective
measures reserved for influenza pandemics (e.g., voluntary home
quarantine of exposed household members and use of face masks in
community settings when ill); community measures aimed at increasing
social distancing (e.g., school closures and dismissals, social distancing
in workplaces, and postponing or cancelling mass gatherings); and
environmental measures (e.g., routine cleaning of frequently touched
surfaces).
Several new elements have been incorporated into the 2017 guidelines.
First, to support updated recommendations on the use of NPIs, the latest
scientific evidence available since the influenza A (H1N1)pdm09
pandemic has been added. Second, a summary of lessons learned from
the 2009 H1N1 pandemic response is presented to underscore the
importance of broad and flexible prepandemic planning. Third, a new
section on community engagement has been included to highlight that
the timely and effective use of NPIs depends on community acceptance
and active participation. Fourth, to provide new or updated pandemic
assessment and planning tools, the novel influenza virus pandemic
intervals tool, the Influenza Risk Assessment Tool, the Pandemic

Severity Assessment Framework, and a set of prepandemic planning
scenarios are described. Finally, to facilitate implementation of the
updated guidelines and to assist states and localities with prepandemic
planning and decision-making, this report links to six supplemental
prepandemic NPI planning guides for different community settings that
are
available
online
(https://www.cdc.gov/nonpharmaceutical-interventions).

Introduction
Nonpharmaceutical interventions (NPIs) are strategies for disease,
injury,
and
exposure
control
(https://www.cdc.gov/phpr/capabilities/DSLR_capabilities_July.pdfpdf
icon). They include actions that persons and communities can take to
help slow the spread of respiratory viruses (e.g., seasonal and pandemic
influenza viruses). These actions include personal protective measures
for everyday use (e.g., staying home when ill, covering coughs and
sneezes, and washing hands often) and communitywide measures
reserved for pandemics and aimed at reducing opportunities for
exposure (e.g., coordinated closures and dismissals of child care
facilities and schools and cancelling mass gatherings). When a novel
influenza A virus with pandemic potential emerges, NPIs can be used in
conjunction with available pharmaceutical interventions (antiviral
medications) to help slow its transmission in communities, especially
when a vaccine is not yet widely available. Given current vaccine
technology, a pandemic vaccine might not be available for up to 6
months
(https://www.fda.gov/%20ForConsumers/ConsumerUpdates/ucm336267.
htmexternal icon). NPIs can be used before a pandemic is declared in
areas where a novel influenza A virus is detected and during a pandemic.
These 2017 guidelines provide evidence-based recommendations on the
use of NPIs in mitigating the effects of pandemic influenza. These
guidelines update and expand the 2007 strategy
(https://stacks.cdc.gov/view/cdc/11425).*

Purpose
The purpose of these guidelines is to help state, tribal, local, and
territorial health departments with prepandemic planning and decisionmaking by providing updated recommendations on the use of NPIs.
These recommendations have incorporated lessons learned from the
federal, state, and local responses to the influenza A (H1N1)pdm09 virus
pandemic (hereafter referred to as the 2009 H1N1 pandemic) and
findings from research. Communities, families and individuals,
employers, and schools can create plans that use these interventions to
help slow the spread of a pandemic and prevent disease and death.
Specific goals for implementing NPIs early in a pandemic include
slowing acceleration of the number of cases in a community, reducing
the peak number of cases during the pandemic and related health care
demands on hospitals and infrastructure, and decreasing overall cases
and health effects ( Figure 1). When a pandemic begins, public health
authorities need to decide on an appropriate set of NPIs for
implementation and to reiterate the importance of personal protective
measures for everyday use (e.g., voluntary home isolation of ill persons
[staying home when ill], respiratory etiquette, and hand hygiene) and
environmental cleaning measures (e.g., routine cleaning of frequently
touched surfaces), which are recommended at all times for prevention of
respiratory illnesses ( Table 1). Personal protective measures reserved
for pandemics (e.g., voluntary home quarantine of exposed household
members [staying home when a household member is ill] and use of face
masks by ill persons) also might be recommended (Table 1). A more
difficult decision is how and when to implement community-level NPIs
that might be warranted but are more disruptive (e.g., temporary school
closures and dismissals, social distancing in workplaces and the
community, and cancellation of mass gatherings) (Table 1). These
decisions are made by state and local officials on the basis of conditions
in the applicable jurisdictions, with guidance from CDC (according to
pandemic severity and potential efficacy) and governing authorities (1).
Prepandemic planning, along with community engagement, is an
essential component of these decisions ( Table 2).

The decision regarding whether and when to recommend additional
NPIs is another component ( Table 3). State and local public health
departments might use certain influenza surveillance indicators to help
decide when to consider implementing NPIs such as school closures and
dismissals and other social distancing measures in schools, workplaces,
and public settings during an influenza pandemic. The choice of
influenza surveillance indicators might differ among states and localities,
depending on the availability and capacity of their public health
resources. Examples of possible influenza surveillance indicators include
additional patient visits to health care providers for influenza-like illness
(ILI) and increased geographic spread of influenza within a state.
Indicators for school closures and dismissals might include increased
school absenteeism rates or the earliest laboratory-confirmed influenza
cases among students, teachers, or staff members. Indicators that might
help confirm that NPI implementation should continue include increased
influenza-associated hospitalizations or increases in adult or pediatric
deaths attributed to influenza. Additional information about NPI
prepandemic planning is available (supplementary Chapter
1 https://stacks.cdc.gov/view/cdc/44313).

Background
An influenza pandemic occurs when a novel virus emerges for which the
majority of the population has little or no immunity. Influenza pandemics
are facilitated by sustained human-to-human transmission, and the
infection spreads worldwide over a relatively short period (2). The first
influenza pandemic of the 21st century began in 2009, 2 years after the
2007 strategy for prepandemic planning was published. Lessons learned
during the response to the 2009 H1N1 pandemic underscored the
importance of a flexible approach to the use of NPIs, particularly during
the early stages of a pandemic, and led to the development of new tools
for assessing pandemic severity and prepandemic planning ( Box 1).

Lessons Learned from the 2009 H1N1

Pandemic Response
The 2009 H1N1 pandemic was a reminder to be prepared for the
unpredictable nature of pandemics. Knowing in advance which subtype
of pandemic virus will emerge is impossible, as is where and when it will
emerge, how quickly the virus will spread, how severe the illness will be,
and who will be the most affected. Because of this unpredictability,
prepandemic planning must be broad and flexible.
The 2007 strategy for prepandemic planning was developed with the
assumption that the next influenza pandemic would be severe, like the
1957 pandemic, which was characterized by high transmissibility and
medium clinical severity. When the 2007 strategy was developed, the
primary concern was that a pandemic virus might evolve from the highly
pathogenic avian influenza A (H5N1) virus, a virus that reemerged in
Asia in 2003 in domestic poultry and spread to Africa, the Middle East,
and Europe among poultry, with sporadic zoonotic transmission (37).
Moreover, CDC thought that this virus would most likely emerge
overseas, providing the United States with time to prepare for a
domestic response, including making use of prepandemic H5N1 vaccine
in CDC’s Strategic National Stockpile. Instead, the 2009 pandemic
influenza A virus turned out to be a novel H1N1 virus that appears to
have emerged in southern Mexico and was first identified in two persons
in California (13). Although the 2009 H1N1 pandemic in the United
States was moderate in terms of overall morbidity and mortality among
the U.S. general population, severe outcomes from H1N1pdm09 virus
infection were more common among children, young adults, and specific
groups at risk for serious complications (e.g., pregnant women) than
among older adults (Box 1).
Although the emergence of the H1N1pdm09 virus prompted
development of pandemic vaccines, a pandemic vaccine was not
available until October 2009, 6 months after the initial report that
identified the pandemic virus. In addition, another 2 months were
required (December 2009) for sufficient stocks to be manufactured,
distributed, and available to vaccinate several population groups,
including school-aged children and persons living with or caring for

infants aged <6 months, as recommended by the Advisory Committee on
Immunization Practices (ACIP). † Even though work is ongoing to
accelerate the pace of development, distribution, and administration of a
vaccine during future pandemics, this experience reaffirmed the
importance of the use of NPIs in the early stages of a pandemic before a
well-matched vaccine is widely available (i.e., vaccines produced using a
virus that is very similar to the circulating virus).
Another lesson learned about NPI implementation during the 2009
H1N1 pandemic was that rapidly changing guidance can create
confusion and difficulties during implementation (Box 1) (30,31).
Nevertheless, field studies found that school-related NPIs, including
school closures recommended to mitigate the impact of the 2009 H1N1
pandemic during spring 2009, were considered acceptable and feasible
for most parents and caregivers, even when parents had to miss work
and in the absence of free or reduced-cost school lunches for students
(28,38–41). Other interventions that reduced the spread of H1N1pdm09
virus in some communities included hand hygiene (42), regularly
scheduled school summer breaks (19), and social distancing measures,
such as cancelling mass gatherings and closing public places (22).

Community Engagement
The 2009 H1N1 pandemic underscored that effective prepandemic
planning requires the involvement of public health and local leaders,
employers, organizations, and stakeholders and is essential to ensure
timely and effective use of NPIs to limit disease spread during a
pandemic ( Box 2). Effective use of NPIs depends on the acceptance and
participation of individual persons who implement personal protective
measures and of communities that implement communitywide measures
such
as
temporary
school
closures
(https://www.cdc.gov/phpr/capabilities/DSLR_capabilities_July.pdfpdf
icon).
The 2007 guidance took into account the results of a 2006 opinion poll
conducted with a representative national sample of 1,697 adults aged
≥18 years. The results indicated that when faced with an outbreak of

pandemic influenza, the majority of persons in the United States would
be willing to make major changes in their lives and cooperate with public
health
recommendations
on
the
use
of
NPIs
(http://archive.sph.harvard.edu/press-releases/2006-releases/press10262
006.htmlexternal icon). Findings were similar in a follow-up study during
the
2009–2010
H1N1
pandemic
(Box
1)
(https://www.hsph.harvard.edu/horp/project-on-the-public-response-to-h
1n1external icon).
For example, in 2006, 85% of the respondents said that they and all
members of their household would stay home for 7–10 days if another
household member were ill with pandemic influenza. The H1N1 opinion
polls also identified barriers to implementation of NPIs among persons
and communities (e.g., the ability to stay home when ill, job security, and
income
protection)
(https://www.hsph.harvard.edu/horp/project-on-the-public-response-to-h
1n1external icon). States and localities could establish local planning
councils or hold public engagement meetings that address these and
other issues related to public health preparedness, pandemic education,
and planning. States and local communities also can draw on planning
guidance provided in the CDC Public Health Preparedness Capabilities:
National Standards for State and Local Planning, which lists NPIs as one
of
15
capabilities
(https://www.cdc.gov/phpr/capabilities/DSLR_capabilities_July.pdfpdf
icon). Additional information about pandemic influenza and NPI
community engagement is available (supplementary Chapter
1 https://stacks.cdc.gov/view/cdc/44313).

New Tools for Prepandemic Planning and
Pandemic Assessment
Novel Influenza Virus Pandemic Intervals
In 2014, CDC updated its 2008 guidance on pandemic intervals to
include six intervals that describe influenza pandemic progression in a
way that supports flexible prepandemic preparedness and response. The
intervals include 1) investigation of novel influenza cases, 2) recognition

of potential for ongoing transmission, 3) initiation, 4) acceleration, 5)
deceleration of the pandemic wave, and 6) preparation for a future
pandemic wave (43). These intervals can be used during prepandemic
planning and can serve as a platform for public health decision-making
and actions during the beginning of a potential influenza pandemic. Each
interval is associated with particular response activities, including
implementation of select NPIs during the initiation and acceleration
intervals and coordinated discontinuation of select community-level NPIs
reserved for pandemics during the deceleration interval ( Figure 2)
( Table 4). Although the six-interval framework describes the sequence
of pandemic disease evolution over time, the framework does not
characterize the transmissibility of the virus or the clinical severity of
the outbreak. Therefore, CDC has developed additional tools for
pandemic planning and response, including the Influenza Risk
Assessment
Tool
(supplementary
Chapter
2 https://stacks.cdc.gov/view/cdc/44313); https://www.cdc.gov/flu/pande
mic-resources/tools/risk-assessment.htm) and the Pandemic Severity
Assessment Framework (PSAF). Additional information about the
pandemic intervals is available (supplementary Chapter
2 https://stacks.cdc.gov/view/cdc/44313).

Pandemic Severity Assessment Framework
An influenza pandemic can range from mild to extremely severe in terms
of clinical severity and transmission rate. When a pandemic emerges,
public health authorities should assess its projected impact and
recommend rapid action to reduce virus transmission, protect
populations at high risk for complications, and minimize societal
disruption. As observed during the 2009 H1N1 pandemic response,
attack rates and case-fatality ratios can be difficult to measure early in a
pandemic because of variations in care-seeking behavior and testing
practices; not everyone seeks care for their illness, and not everyone is
tested and receives a diagnosis of pandemic influenza. As a result,
severe cases might be more likely to be reported, resulting in an
overestimate of the case-hospitalization or case-fatality ratio. Tools for
prepandemic planning have been updated and augmented based on that
experience, and the Pandemic Severity Index in the 2007 guidance has

been replaced with PSAF. PSAF uses multiple clinical and epidemiologic
indicators to provide a more comprehensive assessment of the
transmissibility and clinical severity of an emerging pandemic. Whereas
the Pandemic Severity Index was based on the assumption that a future
pandemic would cause an illness rate of 30% in the U.S. population and
relied on an assessment of case-fatality ratios to determine severity of an
evolving pandemic, PSAF incorporates multiple measures of clinical
severity (e.g., case-fatality ratios, case-hospitalization ratios, and deathshospitalizations ratios) and viral transmissibility (e.g., secondary
household attack rates, school attack rates, workplace attack rates,
community attack rates, or all of these, as well as rates of emergency
department and outpatient visits for ILI) (44).
When a pandemic begins, in the United States or anywhere in the world,
CDC makes an initial assessment of viral transmissibility and clinical
severity on the basis of these multiple PSAF measures ( Table 5) (44). On
the basis of the initial assessment, CDC recommends that affected U.S.
jurisdictions respond (and other jurisdictions prepare to respond).
Although data are limited during the initial 3–4 weeks after the
emergence of a pandemic virus, these early data are compiled into a
broad, preliminary assessment. CDC uses PSAF scores of viral
transmissibility and clinical severity to place the pandemic within one of
four assessment quadrants ( Figure 3). Depending on the surveillance
capacity in the location where the novel virus emerges and first spreads,
4–8 weeks or longer might be required to accrue sufficient data for a
refined assessment of an evolving pandemic. Once data are available,
the refined assessment is used to more precisely characterize the clinical
severity and transmissibility of the pandemic virus ( Figure 4) ( Table 6).
These initial and refined assessments of pandemic severity are used, in
coordination with state and local public health partners, to guide the use
of NPI measures. Additional information about PSAF is available
(supplementary Chapter 2 https://stacks.cdc.gov/view/cdc/44313).

Methods

Guidelines Development Process
This 2017 update consists of three separate documents: this report and
two
supplementary
documents
(https://stacks.cdc.gov/view/cdc/44313 and https://stacks.cdc.gov/view/c
dc/44314). This report provides a brief introduction to pandemic
influenza and NPIs; describes the 2007 strategy and the purpose of the
updates, particularly after the 2009 H1N1 pandemic; outlines the
methods used to develop this update and describe the evidence
considered for NPI use during an influenza pandemic; presents CDC’s
NPI recommendations; and discusses key areas for further NPI research.
The two supplementary documents contain more specific and detailed
information about pandemic influenza and NPIs. One document
(Technical Report 1 https://stacks.cdc.gov/view/cdc/44313) is divided
into chapters and provides an introduction to and overview of NPIs, a
description of the new tools developed for pandemic influenza planning
and assessment, and a toolbox describing the NPI evidence base,
implementation issues, and research gaps. The second document
(Technical Report 2 https://stacks.cdc.gov/view/cdc/44314) consists of
several appendices that provide a glossary of terms, a detailed
description of the methods used for developing the NPI
recommendations, a comprehensive summary table of the NPI body of
evidence, and a list of tools and resources for pandemic influenza
planning and preparedness.
This 2017 update was developed through collaboration involving input
from several sources, including peer-reviewed scientific literature,
current research, CDC subject-matter experts, and external stakeholders
(e.g., federal agencies, public health officials, and business and
education partners). Development of these updated guidelines involved
participation by multiple CDC groups (e.g., the Community Mitigation
Guidelines Work Group and the coordination, abstraction, and
consultation teams), as well as a group of external stakeholders who
reviewed a document, summarizing the overall direction and key
principles and concepts of the guidelines. Input from the work group
members, subject-matter experts, and stakeholders was considered and
incorporated during the creation of the 2017 planning guidelines. The

guidelines were developed during October 2011–October 2016 ( Table
7). The complete list of contributors and their roles in the process are
available
(supplementary
Appendix
2 https://stacks.cdc.gov/view/cdc/44314).

Use of NPIs During Influenza Pandemics
Ten years ago, when the 2007 strategy was being developed, the
evidence for the use of NPIs during influenza pandemics was limited,
consisting primarily of historical analyses and contemporary
observations rather than controlled scientific studies (45,46). These
analyses and observations were supplemented by modeling studies that
used historical data to evaluate NPI use in U.S. cities during the 1918
pandemic (47,48) or that simulated pandemic scenarios as they might
occur in the future (49–51). The simulations, like the historical analyses,
generally supported the effectiveness of early, targeted, and phased-in
(layered) use of multiple NPIs § in preventing spread of disease,
especially when used in combination with antiviral medications (46,49).
This conclusion seemed plausible, confirming the presumption that
individual, partially effective NPIs act in complementary ways to
decrease various factors that facilitate the spread of influenza under
different circumstances and settings (52). However, the NPI modeling
studies had substantial limitations, including lack of data supporting
assumptions about the effectiveness of individual NPIs, economic and
social costs of NPIs, and likely rates of compliance (46,49,53).
In 2016, the evidence supporting the effectiveness of NPIs, both when
used alone and in combination, was more substantial and included
controlled studies evaluating different NPIs. New modeling studies
based on data collected during the 2009 H1N1 pandemic response also
became available. This update is based on approximately 191 journal
articles written in English and published from 1990 through September
2016 that focused on personal protective measures in general; school
closure effectiveness and unintended consequences; school absenteeism;
spread of disease in child care facilities, colleges, and universities;
impact of mass gatherings; and role and impact of NPIs in non–health
care workplace settings. These articles were reviewed, abstracted, and

synthesized. To assess the strength of the evidence, a five-step NPI
rating scheme process was developed by adapting and applying the
approach of the Guide to Community Preventive Services (The
Community Guide) (https://www.thecommunityguide.orgexternal icon).
Additional information about the NPI rating scheme process is available
(supplementary
Appendices
3
and
4 https://stacks.cdc.gov/view/cdc/44314).
The selected articles were organized into three groups: 1) personal NPIs
(personal protective measures for everyday use and personal protective
measures reserved for influenza pandemics); 2) community NPIs (social
distancing measures and school closures and dismissals); and 3)
environmental NPIs (surface cleaning measures) ( Table 8). Key steps
included selecting the relevant literature, abstracting and synthesizing
the evidence, and assessing the evidence quality (both individual study
quality and quality of the body of evidence). A recommendation was
formulated based on the evidence of effectiveness for each NPI. The
strength of NPI recommendations took into consideration the
effectiveness of the intervention, the ease of implementation (including
unwanted consequences), and the importance of the intervention as a
public health strategy. Additional information about the NPI evidence
base
is
available
(supplementary
Chapter
3 https://stacks.cdc.gov/view/cdc/44313 and supplementary Appendix
5 https://stacks.cdc.gov/view/cdc/44314).

Recommendations on the Use of Personal,
Community, and Environmental NPIs
NPIs routinely recommended for prevention of respiratory virus
transmission, such as seasonal influenza, include personal protective
measures for everyday use (i.e., voluntary home isolation of ill persons,
respiratory etiquette, and hand hygiene) and environmental surface
cleaning measures (i.e., routine cleaning of frequently touched surfaces
and objects). During an influenza pandemic, these NPIs are
recommended regardless of the pandemic severity level. Additional
personal and community NPIs also might be recommended. Personal

protective measures reserved for pandemics include voluntary home
quarantine of exposed household members and use of face masks in
community settings when ill. Community NPIs might include temporary
closures or dismissals of child care facilities and schools with students in
grades kindergarten through 12 (K–12), as well as other social
distancing measures that increase the physical space between people
(e.g., workplace measures such as replacing in-person meetings with
teleconferences or modifying, postponing, or cancelling mass
gatherings) ( Figure 5) (Table 1). Local decisions about NPI selection
and timing involve consideration of overall pandemic severity and local
conditions (1) and require flexibility and possible modifications as the
pandemic progresses and new information becomes available.
Updated recommendations on the use of NPIs to help slow the spread
and decrease the impact of an influenza pandemic are provided, as is
information on the rationale for using each NPI as part of a
comprehensive public health strategy for pandemic response and the
appropriate settings and use for each NPI according to the severity of
the pandemic ( Table 9). ¶ The recommendations that follow are
considered an update to the existing recommendations in the 2007
guidance because the same set of NPIs has been maintained and
recommended for use early in a pandemic. However, the difference
between the guidance issued in 2007 and in 2017 is the clear delineation
of NPIs into two categories: 1) NPIs recommended at all times and 2)
NPIs recommended for use only during pandemics (based on the level of
pandemic severity and local conditions). The 2017 update also provides
additional evidence to support the NPI recommendations.

Personal NPIs
NPIs that can be implemented by individual persons include the
following:
Personal protective measures for everyday use: These
include voluntary home isolation of ill persons, respiratory
etiquette, and hand hygiene.
Personal

protective

measures

reserved

for

pandemics: These include voluntary home quarantine of
exposed household members and use of face masks in
community settings when ill.

Personal Protective Measures for Everyday Use
Personal protective measures are preventive actions that can be used
daily to slow the spread of respiratory viruses
(https://www.cdc.gov/nonpharmaceutical-interventions/personal/index.ht
ml; supplementary Chapter 3 https://stacks.cdc.gov/view/cdc/44313).
These measures include the following:
Voluntary home isolation (i.e., staying home when ill or
self-isolation): Persons with influenza stay home for at least 24
hours after a fever or signs of a fever (chills, sweating, and
feeling
warm
or
flushed)**
are
gone
(https://www.cdc.gov/flu/protect/preventing.htm), except to
obtain medical care or other necessities.†† To ensure that the
fever is gone, patients’ temperature should be measured in the
absence of medication that lowers fever (e.g., acetaminophen or
ibuprofen). In addition to fever, common influenza symptoms
include cough or chest discomfort, muscle or body aches,
headache, and fatigue. Persons also might experience sneezing,
a runny or stuffy nose, sore throat, vomiting, and diarrhea
(https://www.cdc.gov/flu/consumer/symptoms.htm).
Respiratory etiquette: Persons cover coughs and sneezes,
preferably with a tissue, and then dispose of tissues and disinfect
hands immediately after a cough or sneeze, or (if a tissue is not
available) cough or sneeze into a shirt sleeve. Touching the eyes,
nose, and mouth should be avoided to help slow the spread of
germs (https://www.cdc.gov/flu/protect/covercough.htm).
Hand hygiene: Persons perform regular and thorough hand
washing with soap and water (or use alcohol-based hand
sanitizers containing at least 60% ethanol or isopropanol when
soap and water are not available).
Rationale for use as a public health strategy. Most persons infected
with an influenza virus might become infectious 1 day before the onset

of symptoms and remain infectious up to 5–7 days after becoming ill
(54,55). However, studies found that infants and immunocompromised
persons might shed influenza viruses for prolonged periods (up to 21
days and a mean of 19 days, respectively) (56,57). The effectiveness of
personal protective measures depends on their ability to interrupt virus
transmission from one person to another. Voluntary home isolation,
which is a form of patient isolation, prevents an ill person from infecting
other people outside of their household.§§ Respiratory etiquette reduces
the dispersion of droplets contaminated with influenza virus being
propelled through the air by coughing or sneezing. Hand hygiene
reduces the transmission of influenza viruses that occurs when one
person touches another (e.g., with a contaminated hand). Contamination
also can occur through self-inoculation via fomite transmission (indirect
contact transmission) when persons touch a contaminated surface and
then touch their nose with a contaminated hand. A study conducted in
households in Bangkok, Thailand, found that increased handwashing
reduced surface contamination with influenza virus, which lowered the
potential for self-inoculation via fomite transmission (58). Additional
studies found that influenza viruses can remain viable on the human
hand for roughly 3–5 minutes (59) and that influenza viruses can remain
on fingers for 30 minutes after contamination (60).
Settings and use. Voluntary home isolation involves persons remaining
at home when ill with influenza. Respiratory etiquette and hand hygiene
are recommended in homes and in all other community settings,
including schools and workplaces. All three personal protective
measures are considered everyday preventive actions that should be
implemented year-round but that are especially important during annual
influenza seasons and influenza pandemics ( Table 10). Use of these
personal protective measures might result in some secondary
(unintended or unwanted) consequences (e.g., concerns about job
security for ill persons who lack paid sick leave or skin irritations due to
frequent hand washing).
CDC recommendations
Voluntary home isolation: CDC recommends voluntary home isolation
of ill persons (staying home when ill) year-round and especially during

annual influenza seasons and influenza pandemics.
Respiratory etiquette and hand hygiene: CDC recommends
respiratory etiquette and hand hygiene in all community settings,
including homes, child care facilities, schools, workplaces, and other
places where people gather, year-round and especially during annual
influenza seasons and influenza pandemics.

Personal Protective Measures Reserved for
Pandemics
Voluntary home isolation, respiratory etiquette, and hand hygiene are
recommended during both annual influenza seasons and influenza
pandemics. Additional personal protective measures that might be
recommended during pandemics include voluntary home quarantine of
exposed household members and the use of face masks in community
settings when ill. These measures might contribute to reductions in
transmission of pandemic influenza viruses when the level of pandemic
severity and local conditions warrant their use (supplementary Chapter
3 https://stacks.cdc.gov/view/cdc/44313).

Voluntary Home Quarantine
Voluntary home quarantine of non-ill household members of persons
with influenza (also called self-quarantine or household quarantine)
helps prevent disease spread from households to schools, workplaces,
and other households because those household members have been
exposed to the influenza virus. Exposed household members of
symptomatic persons (with confirmed or probable pandemic influenza)
should stay home for up to 3 days (the estimated incubation period for
seasonal influenza) (61) starting from their initial contact with the ill
person. If they then become ill, they should practice voluntary home
isolation (i.e., they should remain at home until recovered as discussed
previously; https://www.cdc.gov/quarantine/index.html). For certain
exposed household members (e.g., those at high risk for influenza
complications or with severe immune deficiencies), guidelines should be
consulted regarding the prophylactic use of antiviral medications
(https://www.cdc.gov/flu/professionals/antivirals/index.htm).

Rationale for use as a public health strategy. Voluntary home
quarantine might help slow a pandemic by reducing community
transmission from households with a person who has influenza because
the exposed household members are at increased risk for infection.
Furthermore, certain infected (but not yet symptomatic) household
members could begin shedding influenza virus at least a day before
exhibiting symptoms and could infect friends, neighbors, and others in
the community (e.g., at school or work) before becoming symptomatic.
Therefore, all members of a household with a symptomatic person (with
confirmed or probable pandemic influenza) might be asked to stay home
for a specified period of time (up to 3 days) to assess for early signs and
symptoms of pandemic influenza virus infection. If other household
members become ill during this period, then the time for voluntary home
quarantine might need to be extended for another incubation period. The
evidence for voluntary home quarantine, particularly when used in
combination with other NPIs, includes a systematic literature review,
historical analyses of the 1918 pandemic, and mathematical modeling
studies
(supplementary
Chapter
3 https://stacks.cdc.gov/view/cdc/44313 and supplementary Appendix
5 https://stacks.cdc.gov/view/cdc/44314).
Settings and use. Voluntary home quarantine of exposed household
members might be recommended during severe, very severe, or extreme
influenza pandemics (Table 10) to help reduce the chance of
transmitting the virus to others outside of the household. Advance
planning is needed to minimize potential secondary consequences for
persons who have special cultural, economic, legal, mental, physical, or
social status needs (e.g., older adults who depend on necessary
community-based services such as home-delivered meals and
transportation to health care services). Other secondary consequences
might include missed work and loss of income for persons whose
employers do not have paid sick leave policies that include home
quarantine during pandemics.
CDC recommendations
Voluntary home quarantine: CDC might recommend voluntary home
quarantine of exposed household members as a personal protective

measure during severe, very severe, or extreme influenza pandemics in
combination with other personal protective measures such as respiratory
etiquette and hand hygiene. If a member of the household is
symptomatic with confirmed or probable pandemic influenza, then all
members of the household should stay home for up to 3 days (the
estimated incubation period for seasonal influenza),¶¶ starting from their
initial contact with the ill person, to monitor for influenza symptoms.

Use of Face Masks in Community Settings
Face masks (disposable surgical, medical, or dental procedure masks)
are widely used by health care workers to prevent respiratory infections
both in health care workers and patients. They also might be worn by ill
persons during severe, very severe, or extreme pandemics to prevent
spread of influenza to household members and others in the community.
However, little evidence supports the use of face masks by well persons
in community settings, although some trials conducted during the 2009
H1N1 pandemic found that early combined use of face masks and other
NPIs (such as hand hygiene) might be effective (supplementary Chapter
3 https://stacks.cdc.gov/view/cdc/44313).
Rationale for use as a public health strategy. Face masks provide a
physical barrier that prevents the transmission of influenza viruses from
an ill person to a well person by blocking large-particle respiratory
droplets propelled by coughing or sneezing. Face mask use by well
persons is not routinely needed in most situations to prevent acquiring
the influenza virus. However, use of face masks by well persons might be
beneficial in certain situations (e.g., when persons at high risk for
influenza complications cannot avoid crowded settings or parents are
caring for ill children at home). Face mask use by well persons also
might reduce self-inoculation (e.g., touching the nose with the hand after
touching a contaminated surface).
Settings and use. Disposable surgical, medical, and dental procedure
masks are used widely in health care settings to prevent exposure to
respiratory infections. Face masks have few secondary consequences
(e.g., discomfort or difficulty breathing) when worn properly and

consistently, and face masks sized for children are available. (Additional
information
about
face
masks
is
available
at https://www.fda.gov/medicaldevices/productsandmedicalprocedures/g
eneralhospitaldevicesandsupplies/personalprotectiveequipment/ucm055
977.htmexternal
icon and https://www.osha.gov/Publications/respirators-vs-surgicalmasks
-factsheet.htmlexternal icon.)
CDC recommendations
Use of face masks by ill persons: CDC might recommend the use of
face masks by ill persons as a source control measure during severe,
very severe, or extreme influenza pandemics when crowded community
settings cannot be avoided (e.g., when adults and children with influenza
symptoms seek medical attention) or when ill persons are in close
contact with others (e.g., when symptomatic persons share common
spaces with other household members or symptomatic postpartum
women care for and nurse their infants). Some evidence indicates that
face mask use by ill persons might protect others from infection.
Use of face masks by well persons: CDC does not routinely
recommend the use of face masks by well persons in the home or other
community settings as a means of avoiding infection during influenza
pandemics except under special, high-risk circumstances
(https://www.cdc.gov/flu/professionals/infectioncontrol/maskguidance.ht
m). For example, during a severe pandemic, pregnant women and other
persons at high risk for influenza complications might use face masks if
unable to avoid crowded settings, especially if no pandemic vaccine is
available. In addition, persons caring for ill family members at home
(e.g., a parent of a child exhibiting influenza symptoms) might use face
masks to avoid infection when in close contact with a patient, just as
health care personnel wear masks in health care settings.

Community NPIs
NPIs that can be implemented by communities include the following:
School closures and dismissals: These include temporary

closures and dismissals of child care facilities, K–12 schools, and
institutions of higher education.
Social distancing measures: These include measures for
schools, workplaces, and mass gatherings.

School Closures and Dismissals
In the event of a pandemic, state and local public health authorities play
an important role in protecting the school community and should
establish and maintain partnerships with district and school leaders,
school emergency operations planning teams, and local municipality
leaders (e.g., mayors). Public health authorities are a credible source of
information, have multiple (often free) resources available for
information awareness campaigns, and provide guidance for increasing
school response measures. Depending on the severity of the pandemic,
these measures might range from everyday preventive actions to
preemptive, coordinated school closures and dismissals. A school closure
means closing a school and sending all the students and staff members
home, whereas during a school dismissal, a school might stay open for
staff members while the children stay home. Preemptive school
dismissals can be used to disrupt transmission of influenza before many
students and staff members become ill. Coordinated dismissals refer to
the simultaneous or sequential closing of schools in a jurisdiction. Thus,
preemptive, coordinated school closures and dismissals can be used
early during an influenza pandemic to prevent virus transmission in
schools and surrounding communities by reducing close contact among
the
following
groups
(supplementary
Chapter
3 https://stacks.cdc.gov/view/cdc/44313):
Children in child care centers and preschools
School-aged children and teens in K–12 schools
Young adults in institutions of higher education
During a dismissal, the school facilities are kept open, which allows
teachers to develop and deliver lessons and materials, thus maintaining
continuity of teaching and learning, and allows other staff members to
continue to provide services and help with additional response efforts.
School closures and dismissals might be coupled with social distancing

measures (e.g., cancelling sporting events and other mass gatherings) to
reduce out-of-school social contact among children when schools are
closed.
Rationale for use as a public health strategy. Preventing the spread
of disease in educational settings among children and young adults
reduces the risk for infection for these age groups and slows virus
transmission in the community. Components of the strategy might
include preemptive, coordinated school closures and dismissals
implemented during the earliest stages of a pandemic, before many
students and staff members become ill. Preemptive, coordinated
dismissals can be implemented by the following facilities for the
following reasons:
Child care facilities and K–12 schools
Children have higher influenza attack rates than adults
(62) and are infectious for a longer period than adults
(63,64).
Influenza transmission is common in schools and
contributes to school absenteeism and parental
absenteeism from work (65,66).
The presence of school-aged children in a household is a
risk factor for influenza virus infection in families
(62,65,67).
Social contact and mixing patterns among school-aged
children differ substantially depending on the grade and
school level, during various periods of the school day,
between weekdays and weekends, and between regular
school terms and holiday breaks (68–71). Physical floor
plans and intergrade activities (e.g., cafeteria size and
lunch breaks) also can affect in-school social mixing (68).
Schoolchildren can introduce the influenza virus into a
community, leading to increased rates of illness among
their household or community contacts (72–74).
Institutions of higher education
Influenza outbreaks on college and university campuses
typically have high attack rates (44%–73%) (75–78) and

cause substantial morbidity (79,80). For example, during
the 2009 H1N1 pandemic, influenza spread rapidly
through a university campus within 2 weeks (81); on
another residential campus, one infected freshman
initiated an outbreak that resulted in 226 laboratoryconfirmed cases. Freshmen were the main facilitators of
the spread of the H1N1pdm09 virus because of their
higher number and frequency of social contacts (82).
Influenza is more prevalent among residential students
at boarding schools and colleges than among
nonresidential students (78,83).
ILIs are common among college and university students
and are associated with increased health care use,
decreased health status, and impaired school
performance (84).
Implementation of preemptive, coordinated school closures and
dismissals during an evolving influenza pandemic might have one or
more of the following three public health objectives***:
Objective 1: To gain time for an initial assessment of
transmissibility and clinical severity of the pandemic virus in the
very early stage of its circulation in humans (closures for up to 2
weeks)
Objective 2: To slow down the spread of the pandemic virus in
areas that are beginning to experience local outbreaks and
thereby allow time for the local health care system to prepare
additional resources for responding to increased demand for
health care services (closures up to 6 weeks)
Objective 3: To allow time for pandemic vaccine production and
distribution (closures up to 6 months)
Two other types of school closures and dismissals might be implemented
during a pandemic for public health or institutional reasons. These
interventions do not slow disease spread in the community; therefore,
they are not considered NPIs. They include the following:
Selective school closures and dismissals: These might be

implemented by schools that serve students at high risk for
complications from infection with influenza,††† especially when
transmission rates are high. For example, a school that serves
children with certain medical conditions or pregnant teens might
decide to close while other schools in the area remain open. In
addition, some communities or early childhood programs might
consider closing child care facilities to help decrease the spread
of influenza among children aged <5 years. Selective dismissals
are intended to protect persons at high risk for influenza rather
than to help reduce virus transmission within the community.
Reactive school closures and dismissals: These might be
implemented when many students and staff members are ill and
not attending school or when many students and staff members
are arriving at school ill and being sent home. For example, a
child care center might close because it is unable to operate
under these conditions. Reactive dismissals, which might occur
during outbreaks of seasonal influenza (85) and during
pandemics (15), are unlikely to affect virus transmission because
they typically take place after considerable, if not widespread,
transmission has already occurred in the community. For
example, a 4-day reactive closure in a western Kentucky school
district did not reduce ILI transmission in the rural community
(86). Similarly, closing 559 Michigan schools at least once during
the fall wave (i.e., second wave) of the 2009 H1N1 pandemic had
little effect on community levels of ILI (87).
For more information about preparing for influenza and the different
types of dismissals, see CDC websites regarding 1) child care facilities
(https://www.cdc.gov/h1n1flu/childcare/toolkit/pdf/childcare_toolkit.pdfp
df
icon),
2)
K–12
schools
(https://www.cdc.gov/h1n1flu/schools/toolkit/pdf/schoolflutoolkit.pdfpdf
icon),
and
3)
institutions
of
higher
education
(https://www.cdc.gov/h1n1flu/institutions/toolkit/pdf/IHE_toolkit.pdfpdf
icon).
Settings and use. Preemptive, coordinated school closures and
dismissals might be implemented at child care facilities, K–12 schools,

and institutions of higher education. They are most likely to be
implemented when an influenza pandemic is severe, very severe, or
extreme (Table 10). Secondary consequences include missed work and
loss of income for parents who stay home from work to care for their
children and missed opportunities to vaccinate school-aged children
rapidly unless other mechanisms are considered.
CDC recommendations
School closures and dismissals: CDC might recommend the use of
preemptive, coordinated school closures and dismissals during severe,
very severe, or extreme influenza pandemics. This recommendation is in
accord with the conclusions of the U.S. Community Preventive Services
Task
Force
(https://www.thecommunityguide.org/findings/emergency-preparednessand-response-school-dismissals-reduce-transmission-pandemicinfluenzaexternal icon), which makes the following recommendations:
The task force recommends preemptive, coordinated school
dismissals during a severe influenza pandemic.
The task force found insufficient evidence to recommend for or
against preemptive, coordinated school dismissals during a mild
or moderate influenza pandemic. In these instances, jurisdictions
should make decisions that balance local benefits and potential
harms.

Social Distancing Measures for Schools, Workplaces,
and Mass Gatherings
Social distancing measures can reduce virus transmission by decreasing
the frequency and duration of social contact among persons of all ages.
These measures are common-sense approaches to limiting face-to-face
contact, which reduces person-to-person transmission.
Rationale for use as a public health strategy. Social distancing
measures that reduce opportunities for person-to-person virus
transmission can help delay the spread and slow the exponential growth
of a pandemic. The optimal strategy is to implement these measures
simultaneously in places where persons gather. Although direct evidence

is limited for the effectiveness of these measures, components of the
strategy might include reducing social contacts at the following places:
Schools: Children have higher influenza attack rates than
adults, and influenza transmission is common in schools.
Workplaces: More than half of all U.S. adults participate in the
U.S workforce ,§§§ and workers often share office space and
equipment and have frequent face-to-face contact. Influenza
attack rates in working-age adults (aged 18–64 years) might be
as high as 15.5% during a single influenza season (88).
Mass gatherings: Group events such as concerts, festivals, and
sporting events bring people into close contact for extended
periods (89–92). A systematic literature review of respiratory
disease outbreaks related to mass gatherings in the United
States during 2005–2014 indicated that 40 of 72 different
outbreaks were associated with state or county agriculture fairs
and (zoonotic) transmission of influenza A H3N2v, and 25
outbreaks were associated with residential youth summer camps
and person-to-person transmission of influenza A H1N1 (93). An
infected traveler attending a mass gathering might introduce
influenza to a previously unaffected area, and a person who
becomes infected at the event can further spread the infection
after returning home (89,90,92,94–96). Even when a circulating
virus has a relatively low basic reproductive rate (R0), intensely
crowded settings might lead to high secondary attack rates (92).
For example, during the 2013 Hajj (Islamic pilgrimage to Mecca)
in Saudi Arabia, influenza A/H1N1 virus was found in only two
Indonesians on arrival but spread to 25 persons from Africa,
Central Asia, and Southeast Asia after the Hajj because of the
extremely crowded conditions when performing rituals (97).
Multiple social distancing measures can be implemented simultaneously.
Although there is limited empirical evidence supporting the effectiveness
of implementing any individual measure alone (other than school
closures and dismissals), the evidence for implementing multiple social
distancing measures in combination with other NPIs includes systematic
literature reviews, historical analyses of the 1918 pandemic, and

mathematical modeling studies (supplementary Chapter
3 https://stacks.cdc.gov/view/cdc/44313 and supplementary Appendix
5 https://stacks.cdc.gov/view/cdc/44314).
Settings and use. Social distancing measures can be implemented in a
range of community settings, including educational facilities,
workplaces, and public places where people gather (e.g., parks, religious
institutions, theaters, and sports arenas). The choice of social distancing
measure depends on the severity of the pandemic (Table 10). Certain
measures might be implemented with few secondary consequences (e.g.,
increased use of e-mail and teleconferences in some workplaces),
whereas others might require advance planning (e.g., modification of
mass gatherings). Examples of practical measures that might reduce
face-to-face contact in community settings include the following:
If schools remain open during a pandemic, divide school classes
into smaller groups of students and rearrange desks so students
are spaced at least 3 feet (98) from each other in a classroom.
Offer telecommuting and replace in-person meetings in the
workplace with video or telephone conferences.
Modify, postpone, or cancel mass gatherings.
CDC recommendations
Social distancing measures: Even though the evidence base for the
effectiveness of some of these measures is limited, CDC might
recommend the simultaneous use of multiple social distancing measures
to help reduce the spread of influenza in community settings (e.g.,
schools, workplaces, and mass gatherings) during severe, very severe, or
extreme influenza pandemics while minimizing the secondary
consequences of the measures. Social distancing measures include the
following:
Increasing the distance to at least 3 feet (98) between persons
when possible might reduce person-to person transmission. This
applies to apparently healthy persons without symptoms. In the
event of a very severe or extreme pandemic, this recommended
minimal distance between people might be increased.
Persons in community settings who show symptoms consistent

with influenza and who might be infected with (probable)
pandemic influenza should be separated from well persons as
soon as practical, be sent home, and practice voluntary home
isolation.

Environmental NPIs: Environmental
Surface Cleaning Measures
Environmental surface cleaning measures can help eliminate influenza
viruses from frequently touched surfaces and objects, including tables,
door knobs, toys, desks, and computer keyboards. These measures
involve cleaning surfaces with detergent-based cleaners or disinfectants
that have been registered with the Environmental Protection Agency.¶¶¶
Rationale for use as a public health strategy. Although the
percentage of influenza cases involving contact transmission (i.e., hand
transfer of virus from contaminated objects to the eyes, nose, or mouth)
is unknown, this mode of transmission is a recognized route of virus
spread (99). The routine use of cleaning measures that eliminate viruses
from contaminated surfaces might reduce the spread of influenza viruses
(supplementary Chapter 3 https://stacks.cdc.gov/view/cdc/44313).
Settings and use. Environmental surface cleaning measures are
recommended for frequently touched surfaces and objects in homes,
child care facilities, schools, workplaces, and other places where persons
gather. These measures can be used for prevention of seasonal influenza
and in all pandemic severity scenarios (Table 10). Use of these measures
might result in some secondary consequences (e.g., failing to read
instruction labels before applying disinfectants to ensure that they are
safe and appropriate to use or cleaning with poor ventilation during the
application process).
CDC recommendations
Environmental surface cleaning measures: CDC recommends
environmental surface cleaning measures in all settings, including
homes, schools, and workplaces, to remove influenza viruses from
frequently touched surfaces and objects. Use of these measures might

help prevent transmission of various infectious agents, including
seasonal
and
pandemic
influenza
(https://www.cdc.gov/nonpharmaceutical-interventions/environmental/in
dex.html; https://www.cdc.gov/oralhealth/infectioncontrol/questions/clea
ning-disinfecting-environmental-surfaces.html).
Additional guidance is available from CDC for health care facilities
(https://www.cdc.gov/hicpac/pdf/guidelines/eic_in_HCF_03.pdfpdf icon),
schools (https://www.cdc.gov/flu/school/cleaning.htm), and airline,
travel,
and
transportation
industries
(https://www.cdc.gov/flu/pandemic-resources/archived/transportation-pla
nning.html).

Discussion
This report expands the NPI guidance presented in the 2007 report by
providing evidence-based recommendations on the use of the same set of
NPIs. These NPIs include personal protective measures for everyday use
and for use during a pandemic, community measures (school closures
and dismissals and social distancing), and environmental surface
cleaning measures.

Key Concepts Maintained from 2007
Guidance
The rationale for and key concepts regarding the use of NPIs during
influenza pandemics first presented in the 2007 guidance remain
unchanged. Because production of a pandemic vaccine can take up to 6
months and antiviral medications might be prioritized for treatment,
NPIs are likely to be the only prevention tools available early in a
pandemic. Therefore, they are critical to slowing the spread of the
pandemic influenza virus while a pandemic vaccine is under
development.
Like the 2007 strategy, this 2017 update affirms the importance of
prepandemic planning and preparedness for use of NPIs during a
pandemic response and recommends the early, targeted, and

simultaneous implementation of multiple NPIs to decrease influenza
virus transmission. Although community-level NPIs can help slow virus
transmission, as supported by historical information (100), empirical
observations (101), and mathematical modeling (102), these measures
are likely to cause unwanted consequences by introducing new norms
for social behavior (e.g., adopting precautionary health-protective
behaviors such as limiting face-to-face contact with family and friends,
only shopping for essential items, avoiding places where people
congregate, or not using public transportation) (103), interrupting
routine societal functions, and entailing additional costs. If an evolving
influenza pandemic is characterized by high clinical severity, the
benefits of deploying NPIs, including those with greater potential for
secondary consequences, are likely to outweigh potential harms. The
more difficult decision is determining how and when to implement the
community-level NPIs that are more disruptive to society (e.g.,
temporary K–12 school closures) during pandemics of moderate severity.
In each locality, the goal should be to implement NPIs early enough and
long enough to maximize effectiveness while minimizing economic and
social costs to ensure that NPIs are commensurate to the pandemic
severity.

New Elements Added in 2017
New elements in this report, in addition to the evidence-based NPI
recommendations, include a summary of key lessons learned from the
2009 H1N1 pandemic response (Box 1), information on community
engagement and preparedness (supplementary Chapter
1 https://stacks.cdc.gov/view/cdc/44313), and information on new or
updated pandemic assessment tools (supplementary Chapter
2 https://stacks.cdc.gov/view/cdc/44313), which include the novel
influenza virus pandemic intervals tool, the Influenza Risk Assessment
Tool, and PSAF. As described in the following sections, this report also
presents two additional planning tools designed to assist states and
localities in ensuring pandemic preparedness.

Prepandemic

Planning

Scenarios

for

NPI

Implementation According to Pandemic Severity
During the initial stages of a pandemic, CDC will use the PSAF tool to
prepare an initial assessment of pandemic severity that provides early
guidance on use of NPIs to help slow the transmission of the novel virus.
To facilitate the use of the initial assessment information by state and
local health departments, CDC has provided a set of four prepandemic
planning scenarios. Each scenario aligns with one of the four assessment
quadrants (Figure 3) and provides information on past influenza
pandemics for comparison (Table 9). These planning scenarios are
designed to facilitate state and local prepandemic planning for NPI
implementation according to pandemic severity (as classified by PSAF)
( Figure 6) (Tables 9 and 10). After sufficient epidemiologic data are
accrued and the refined assessment of pandemic severity becomes
available, CDC will issue updated pandemic NPI guidance, which will be
tailored more precisely to the specific pandemic. Additional information
about the planning scenarios and phasing of NPIs is available
(supplementary Chapter 2 https://stacks.cdc.gov/view/cdc/44313).

Supplemental Prepandemic NPI Planning Guides
The 2007 report included supplemental prepandemic NPI planning
guides for individuals and families; child care programs, K–12 schools,
and institutions of higher education; community- and faith-based
organizations; and businesses and other workplaces. These guides have
been updated, and two new guides have been developed for public
health communicators and event planners that address NPI
communications and modification, postponement, or cancellation of
mass gatherings. These guides are intended to help operationalize the
2017 update and provide specific information that can assist different
groups in their prepandemic planning and decision-making
(https://www.cdc.gov/nonpharmaceutical-interventions).

Future Research
Although progress has been made since 2009 toward building the
evidence base for use of NPIs to slow the spread of pandemic influenza,
additional research is needed. For personal NPIs, areas for additional

research include evaluating the effects of increased frequency and
quality of hand washing on influenza virus transmission, determining the
role of infected persons who are not symptomatic in the transmission of
influenza viruses in households, and assessing the effectiveness,
acceptability, and feasibility of recommending face mask use by well
persons in community settings as a means of avoiding infection during a
pandemic. For community NPIs, one topic for additional study involves
gathering empirical data on social mixing patterns in schools and
community settings. These data can be used to create high-fidelity, highresolution mathematical models of virus transmission in these settings to
facilitate data-driven evaluations of different social distancing measures.
Another area of research for community NPIs involves assessing the
potential secondary consequences (e.g., missed work) of select
community-level measures (e.g., school closures) for families,
communities, and society to assess the economic effects of these
measures. For environmental NPIs, additional research is needed to
better understand surface contamination (e.g., which types of surfaces
are more likely to be contaminated with influenza viruses) and identify
situations in which surface cleaning should be emphasized (e.g., in
households with confirmed influenza cases versus in healthy
households). Additional information about NPI research gaps is available
(supplementary Chapter 3 https://stacks.cdc.gov/view/cdc/44313).

Conclusion
The 2009 H1N1 pandemic provided an opportunity to test, in practice,
the key concepts of NPIs in mitigating the impact of an influenza
pandemic, just 2 years after the publication of the 2007 guidance. As the
experience from 2009 has shown, NPIs can be a critical component of
pandemic influenza mitigation. Although well-matched pandemic
vaccines remain the main tool in reducing the risk of acquiring infection
and in controlling the spread of a pandemic virus, vaccines might not be
widely available for up to 6 months after the emergence of a pandemic
influenza virus, given current vaccine production technology.
Furthermore, as during the 2009 H1N1 pandemic, antiviral medications
might be prioritized for treatment but not used for widespread

chemoprophylaxis because of concerns about antiviral resistance and
limited stockpiles of antiviral medications. Therefore, NPIs might be the
only prevention tools readily available for persons and communities to
help slow transmission of an influenza virus during the initial stages of a
pandemic. However, individual NPIs might be only partially effective in
limiting community transmission when implemented alone. Thus, the
most efficient implementation involves early, targeted, and layered use
of
multiple
NPIs
(https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/co
mmunity-mitigation.html). In addition, some community-level NPIs that
potentially have the greatest epidemiologic effects on pandemic
influenza virus transmission in communities, most notably school
closures and dismissals, also are most likely to be associated with
secondary (unwanted) consequences (104). Hence, prepandemic
planning, including engaging communities in planning activities well
ahead of the next pandemic, is critical to enable appropriate local
decision-making during the early stages of a pandemic.
After the 2009 H1N1 pandemic, evidence on the effectiveness and
feasibility of NPIs expanded substantially. A summary of the evidence in
this 2017 update includes 2009 H1N1-related research (supplementary
Appendix 5 https://stacks.cdc.gov/view/cdc/44314). However, knowledge
gaps remain and should be addressed by future research. Further
updates of these guidelines will be developed and issued when
significant new information and evidence emerges about the
effectiveness and feasibility of NPIs in mitigating the impact of pandemic
influenza.
Read full story here…

