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executive summary

Scope

The Society for Healthcare Epidemiology of America (SHEA)
guideline “Infection Prevention and Control in Residential
Facilities for Pediatric Patients and Their Families” is the first
infection prevention and control (IPC) guideline to address
preventing transmission of infectious agents in “home away
from home” residential settings, of which the Ronald
McDonald Houses (RMHs) serve as a prototype. These types
of facilities provide support services, including overnight
lodging, for ill and injured children and their families. Food
preparation occurs in common areas, and cleaning of rooms
or apartments is performed by the occupants during their
stay and before departure. Pediatric patients are frequent
guests of the family-centered facilities while receiving or re-
covering from specialized medical therapy. Examples of high-
risk populations served in these facilities include families of
patients with cancer, recipients of stem cell or solid organ
transplants, surgical and/or very-low-birthweight infants who
receive care in neonatal intensive care units (NICUs), those
with cystic fibrosis, and women with high-risk pregnancies
awaiting delivery in a nearby medical center. Such facilities
are located worldwide and vary in their physical structure
and the predominant population served.

Development of this guideline began after the presentation
of IPC questions that 2 of the authors (J.A.G.-C., K.A.R.) had
received from the local RMHs to the SHEA Pediatric Lead-
ership Council in October 2010. There are risks of trans-
mission that may be reduced by following practical IPC pro-
cedures, but existing IPC guidelines for hospitals and
long-term care facilities are too stringent for a residential
family-centered facility. Following discussions with executive
leaders of Ronald McDonald House Charities, Inc. (RMHC),
a guideline writing group was formed, and a unique collab-

orative effort began with a needs assessment1 and establish-
ment of a memorandum of understanding between SHEA
and RMHC. While RMHC was involved in establishing this
effort, the intention has always been to create a guideline that
could be used by any such residential facility. If a family-
centered residential facility is located within a medical facility,
then the facility’s IPC-related policies and procedures will
supersede the recommendations contained in this guideline.
In most situations, a hospital policy or procedure will contain
more detailed and structured instructions than this document
provides. This document will not include specific information
on food safety, as this is addressed in another RMHC doc-
ument.

This document differs from other SHEA-endorsed guide-
lines: (1) The primary audience of this guideline is not health-
care personnel but rather lay staff members and volunteers
who are educating and monitoring visitors for illness or ex-
posures in a program providing accommodation to ill and
injured children and their families. Thus, the terminology
used throughout the document is easily understood by in-
dividuals of varying educational backgrounds. (2) Peer-
reviewed healthcare epidemiology literature related to this
specific pediatric setting is sparse. Recommendations were
developed by adapting currently available infection preven-
tion and control evidence to this special setting. Where
published evidence does not define the best practices, this
guideline provides practical recommendations. Ultimately,
management decisions must be individualized for the specific
circumstance, and staff members are encouraged to rely on
local expertise for complicated problems. Many recommen-
dations for infection prevention and control in day care set-
tings and ambulatory clinics are applicable to RMHs and like
facilities. Literature searches were performed by the writing
group and recommendations from guidelines published by
the Centers for Disease Control and Prevention (CDC),
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SHEA, the American Academy of Pediatrics (AAP; Red Book
2012), and the World Health Organization (WHO) when ap-
plicable to the residential setting. Recommendations were not
assigned a “grade” based on quality of evidence and strength
of recommendation because of the sparse evidence to support
practices in this setting.

Structure

The guideline contains several sections that contain back-
ground information to enhance the user’s understanding of
the topics. Recommended practices for the staff of the facility
are included immediately following the informational dis-
cussions. Sections included in the document are: (1) intro-
duction; (2) background; (3) core principles of infection pre-
vention and control; (4) description of special populations
often using the services of residential facilities and their vul-
nerabilities; (5) alphabetical list of 21 conditions caused by
infectious agents or specific infectious agents; (6) background
literature cited; (7) Appendix A, which contains 2 documents
that may be used by staff; (8) Appendix B, which contains
information concerning vaccines used in children and adults
to prevent infectious diseases; and (9) Appendix C, which
contains a summary table of infections with specific rec-
ommendations for (a) exposed healthy guests, (b) guests with
specified infections, (c) restrictions needed within the facility,
(d ) availability of special educational handouts for family
members, and (e) miscellaneous comments for each con-
dition.

Three family education guides focusing on hand hygiene,
respiratory etiquette, and safe handling of blood and body
fluids were also created as part of this guideline but are not
contained in this document. These guides are tools to educate
families about how to help with minimizing the risk of path-
ogen transmission. These guides can be found at http://
www.shea-online.org/Patients.aspx.

Core Principles of Infection Prevention and Control

The core principles of infection prevention and control that
form the foundation for recommended practices are (1) Stan-
dard Precautions ; (2) management of animals that are utilized
for animal-assisted therapy, service animals, or “house pets”;
(3) protection of highly immune-compromised patients from
exposure to mold spores; (4) health screening of house guests
and visitors; (5) management of ill staff members and vol-
unteers; (6) safe handling and storage of breast milk and
maintenance of breast milk pumps; and (7) understanding
what special populations are especially vulnerable to infection
and the associated adverse effects. An understanding of these
principles and the associated recommendations will assist staff
members, volunteers, and families in making safe decisions
when faced with a situation that holds a risk of transmission
of infectious agents to others.

Standard Precautions are a set of practices aimed at pre-
venting transmission of infectious agents and are based on

the principle that all blood, body fluids (eg, material coughed
up and saliva), secretions, excretions (eg, urine, stool, and
wound drainage but not sweat), nonintact skin, and mucous
membranes may contain transmissible infectious agents and,
therefore, these body fluids must be contained as much as
possible. The various components of Standard Precautions
and major recommendations in this document are as follows:

1. Hand hygiene : Perform hand hygiene before preparing
food or eating, before administering medication to a pa-
tient, and after changing diapers, toileting or assisting oth-
ers in toileting, or soiling with body secretions or soil.

2. Glove use : Use gloves when contact with blood or body
fluids is anticipated, always perform hand hygiene after
glove removal, and never wash and/or reuse the same
gloves more than once.

3. Respiratory hygiene/cough etiquette : Contain respiratory
secretions by covering coughs and sneezes with a tissue,
promptly disposing of soiled tissues, and performing hand
hygiene afterward. Maintain a distance of 3–6 feet (1–2
meters) from anyone who is coughing or sneezing.

4. Blood and body fluid precautions : Blood and body fluids
may contain transmissible infectious agents (eg, hepatitis
viruses, human immunodeficiency virus).

5. Safe injection practices : Prevent needlesticks and exposure
to blood by handling all needles used for injection of med-
ications carefully, not recapping used needles, using nee-
dles only once, and disposing used needles separately from
all other trash in a rigid, puncture-resistant container.

6. Laundry management : Do not shake linens and clothing
soiled with blood, vomitus, stool, and so on; keep separate
in a plastic bag and wash separately in soap and hot water
in order to prevent transmission of infectious agents.

7. Cleaning and disinfection of environmental surfaces: De-
fine and follow routine housekeeping procedures in each
house. All items that require disinfection must first be
cleaned with a detergent before using a disinfectant. Toi-
leting and diapering areas must always be separate from
food preparation areas. Surfaces and items in common
areas and playroom should be cleaned and disinfected fre-
quently, and toys that are smooth and scrubbable are pre-
ferred to facilitate cleaning.

Notable among the core principles of infection prevention
and control is the health screening of house guests and visitors
for exposure to infectious diseases and the presence of signs
or symptoms of active infectious diseases, especially during
seasons when certain infectious diseases are prevalent in the
community (eg, influenza, respiratory syncytial virus [RSV],
and rotavirus), and management of ill staff members and
volunteers. Screening tools are provided in Appendix A.

Specific Diseases and Pathogens

The purpose of this section is to provide guidance for straight-
forward problems (eg, bed bugs, head lice, conjunctivitis, and
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diarrhea) and to provide education on recognition of the
more complicated conditions (eg, chickenpox, whooping
cough, measles, and tuberculosis exposures; infections and
colonization with multidrug-resistant organisms; and pre-
vention of influenza). Guidance is provided for the staff of
houses for use of local resources (eg, infection prevention
and control in referring hospitals, local and state public health
departments). While some conditions may be managed by
the staff independently, others may require consultation with
the referring hospital medical staff.

We recognize that it is not the primary responsibility of the
staff of these facilities to assure appropriate immunization
status of its staff, volunteers, and guests. However, we en-
courage these types of facilities to join the many corporations
that have found that providing information concerning needed
vaccines, especially influenza vaccine, is beneficial to main-
taining a healthy environment with reduced absenteeism.

Summary

This guideline responds to the evolving changes in the de-
livery of health care to children worldwide, which frequently
includes long-distance travel for specialized medical treat-
ment. Family-centered residential facilities located close to
pediatric medical centers serve as bridges to returning home.
The primary objective is to improve the health of the dedi-
cated staff members and volunteers and of the vulnerable
patients and their families who utilize these family-centered
facilities that were developed to meet growing needs and im-
prove the quality of life for children worldwide.

introduction

Background

Throughout the United States and other countries worldwide,
families travel long distances to access specialized pediatric
care. Thus, RMH programs and similar facilities have become
integral components of pediatric family-centered care. In this
guideline, we refer to the RMH as the prototype for such
facilities, but it is our intention to develop recommendations
that will be applicable to all facilities of this type. These types
of facilities provide support services, including overnight
lodging, for ill and injured children and their families. Pe-
diatric patients are also frequent guests of the family-centered
facilities, while receiving or recovering from specialized med-
ical therapy. Examples include children traveling several hours
for a specialty clinic appointment, immune-compromised
children recovering from hematopoietic stem cell or solid
organ transplantation, children receiving intensive outpatient
therapy, or premature infants of a multigestational birth re-
cently discharged from a NICU whose siblings remain hos-
pitalized. Some facilities may also include women with high-
risk pregnancies who must be close to the specialty delivery
hospital if labor begins early. The patient population may be
varied in one facility, while another may serve nearly exclu-
sively families of NICU patients. In 2011, SHEA and RMHC

established a formal collaboration to develop an IPC guide-
line, as both organizations agreed that RMH staff and other
organizations operating similar programs would benefit from
a standardized approach.

RMH programs, the cornerstone program of RMHC, pro-
vide a “home away from home” for families while their chil-
dren receive medical care. In 1974, the first RMH opened in
Philadelphia, Pennsylvania.2 As of January 2013, 323 RMHs
exist across 31 countries; 176 of these are in the United States.
More than 6,000 families stay at a RMH per night worldwide;
the facilities vary greatly in size, accommodating 4–400 per-
sons per night. Most RMHs are freestanding structures. How-
ever, some RMH programs exist within a children’s hospital.
RMHs provide housing, meals, laundry facilities, and family
activities at little or no cost to occupants. Lengths of stay
range from 1 night to several months, depending on the
child’s medical needs. There is no maximum length of stay.
The minimum criterion for a patient and/or family to stay
includes receiving daily outpatient care or treatment as an
inpatient; families are routinely reevaluated to determine their
eligibility for continuing stay.

RMHs differ substantially from hospitals and long-term
care facilities. RMH staff do not provide medical services,
there are no facility requirements to minimize or measure
environmental exposures (eg, dust and mold), and standard-
ized policies for environmental disinfection do not exist.
While local RMHC Chapters employ staff or service providers
to maintain housekeeping and cleanliness standards, RMH
also relies on guests and volunteers for routine cleaning and
disinfection of common areas. When a family “checks out”
of a sleeping room, it is initially cleaned and disinfected by
the departing family or a volunteer before the next family
“checks in.” Chapter staff, volunteers, or a housekeeping ser-
vice follow with room checks to confirm standards of clean-
liness have been met.

In all RMHs with overnight accommodations, meals are
prepared and consumed in a common kitchen and dining
room, and guests share in the cleanup duties after meals.
Kitchens are open 24 hours a day, as a family’s meal schedule
might be dictated by the child’s around-the-clock medical
care and changing health status. Each family has a desig-
nated area to store their own perishable and nonperishable
foods. RMHC staff and volunteers review the refrigerator
and freezer contents at least once weekly to discard spoiled
food. Some houses have apartments dedicated to high-risk
transplant patients that include separate food preparation
and dining areas.

The annual incidence of infections acquired in the RMH
setting is unknown. Similarly, it is unknown how RMH
guests (including patients living at a RMH) influence the
affiliated hospital’s epidemiology. RMH guests are at risk of
exposure to infectious pathogens in common areas, such as
family lounges and community kitchens. Many pediatric
hospital epidemiologists can anecdotally recall at least 1 hos-
pital outbreak investigation that included their local RMH.
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However, this has never been formally reviewed, and out-
breaks related to stay in a residential facility are not easily
identified in the medical literature. In fact, literature review
revealed only 1 published report (a hospital varicella out-
break involving a RMH).3 Despite this direct relationship
with healthcare facilities, no standardized RMH IPC guide-
line exists.

Each RMH is owned and operated by a local Chapter and
governed by a locally organized board of directors. However,
all Chapters are official licensees of McDonald’s Corporation,
which is located in Oak Brook, Illinois. This governance struc-
ture allows for local flexibility within a framework of policies
and practices among individual RMHC Chapters, including
the management of IPC issues. Most sites have locally written
IPC guidelines, and consultation resources vary,1 increasing
the potential for inconsistency.

Hospital infection prevention and control guidelines do
not apply to most RMH settings, since such guidelines are
developed to protect patients who are vulnerable when hos-
pitalized, undergoing a variety of procedures, and exposed to
medical devices. It is both unnecessary and unrealistic to
expect a residential facility to adhere to strict hospital guide-
lines. Specifically, hospital infection prevention and control
policies do not align with the RMHC mission of serving
families during a time of crisis in a community setting through
its RMH program. It was recognized that development of a
guideline would require a strategy appropriate for the spec-
trum of RMH programs, as they differ in size, amenities,
patient populations, and location (freestanding versus a pro-
gram within a hospital).

The recommendations in this guideline address general and
specific topics of infection prevention and control that may
be applied to various nonhealthcare settings. The discussions
and recommendations will include the concepts of Standard
Precautions, screening visitors for exposures to infectious dis-
eases, excluding staff members and visitors with transmissible
infections, prevention of outbreaks, and optimizing the health
of local RMHC staff members and volunteers through
education.

This document differs from other SHEA-endorsed guide-
lines. First, the primary audience of this guideline is not
healthcare personnel; instead, the guideline is a reference for
staff members and volunteers who are educating and mon-
itoring visitors for illness or exposures in a program providing
accommodation to ill and injured children and their families.
Thus, the terminology used throughout the document was
chosen for that target audience. Second, healthcare epide-
miology literature related to this specific pediatric setting is
sparse. Recommendations were developed on the basis of
adaptation of currently available evidence to this special set-
ting. Where published evidence does not define the best prac-
tices, our guideline provides practical recommendations. Ul-
timately, management decisions must be individualized for
the specific circumstance. Many recommendations for infec-

tion prevention and control in day care settings and ambu-
latory clinics are applicable to RMHs and like facilities.

Demography and Definitions

The number of children in the United States is rising. The
2010 census reported 74.2 million children living in the
United States, and this population is projected to increase to
87.8 million by 2030.4 Concurrently, the number of children
and youth in the United States with chronic health conditions
has increased in the past 4 decades,5 as survival rates have
improved for life-threatening pediatric diseases such as pre-
maturity, cancer, and cystic fibrosis (CF).6-8 As the need for
specialized pediatric care increases, the demand for RMH
services also increases; it is projected that more than 350
RMHs will be operating by the end of 2015 (J. Burton at
RMHC, personal communication, 2013).

A RMH is a facility operated by a local RMHC Chapter
that provides overnight accommodations to families while
their child receives medical care. It may be freestanding or
housed within a children’s hospital. A Ronald McDonald
Family Room (RMFR) is a program within the hospital op-
erated by a local RMHC Chapter that provides day and, in
many programs, overnight services for families while their
children receive medical care. An example of a RMFR is an
area near a pediatric day hospital where children receive che-
motherapy infusions. A RMH guest is a patient or family
member who utilizes RMH services (including overnight
stay). A RMH visitor is an individual who enters a House
but does not utilize their services, such as someone attending
a RMH tour or visiting a RMH guest. A RMH staff member
is a person employed by a local RMHC Chapter, and a RMH
volunteer is someone who contributes unpaid support to
RMH program daily operations. A healthcare provider is
defined as an individual permitted by law and by the health-
care facility to provide medical care without direction or su-
pervision within the scope of the individual’s license and
consistent with individually granted clinical privileges (eg,
physician, nurse practitioner, or physician assistant).

IPC Needs Assessment

A needs assessment was a critical first step in guideline de-
velopment to aid in determining the topics and recommen-
dations included in this document. This assessment sought to
identify the populations served and the most frequent IPC
situations encountered by RMH staff and to understand the
methods and resources used to manage IPC situations as they
arise. The survey findings are summarized in detail elsewhere.3

Focus group and site visits. Several authors attended the
RMHC International Conference in Chicago (August 2011)
to learn more about the diversity of the RMHs and their IPC
needs. The authors coordinated a stakeholder’s group meeting
with board members and managers of RMHs both within
and outside of the United States to better understand the IPC
challenges encountered. In January 2012, 2 authors toured 3
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RMH programs in Houston, Texas, with a RMH organiza-
tional leader and program managers. During these 2 meet-
ings, greater insight was gained regarding the IPC challenges,
the variety of physical structures of RMHs, and the types of
questions staff members have about management of patients
and families with an infectious condition or a history of
exposure to others with infections.

Scope of the Guideline

The scope of this guideline is specifically for family-centered
residential facilities that provide accommodation and other
services to families with ill and injured children. However,
these facilities may vary in the populations served, healthcare
services provided (RMH does not provide healthcare ser-
vices), human and fiscal resources, and governance structure.
In such situations, the recommendations should be adapted
to meet these specific conditions.

If a family-centered residential facility is located within a
medical facility, then the facility’s IPC-related policies and
procedures will supersede the recommendations contained in
this guideline. In most situations, a hospital policy or pro-
cedure will contain more detailed and structured instructions
than this document provides. This document will not include
specific information on food safety, as this is addressed in
another RMHC document.

core principles of infection
prevention and control

Background

Preventing transmission of infectious agents among patients,
families, and healthcare personnel is a challenge in all settings
where health care is delivered. There is considerable research
informing the recommendations made for preventing trans-
mission of infectious agents in healthcare facilities in guide-
lines and position papers published by the Healthcare Infec-
tion Control Practices Advisory Committee/Centers for
Disease Control and Prevention (HICPAC/CDC),9 SHEA,10

and the Infectious Diseases Society of America (IDSA).10

There has been little research and few published guidelines
for ambulatory settings. Similarly, infection transmission
within family-centered facilities has not been evaluated. Spe-
cial ambulatory settings for which infection prevention and
control guidelines do exist include hemodialysis centers11 and
CF clinics.12 In 2011, guidelines for general outpatient clinics13

and oncology clinics14 were developed by the CDC that de-
scribe the minimum expectations for safe care in outpatient
settings. There is no research to inform recommendations to
prevent transmission of infectious agents in family-centered
facilities that serve as a “home away from home.”

Although RMHs are not healthcare facilities, they are “res-
idences” with potential for exposure to infectious diseases.
Patients with medical conditions that make them particularly
vulnerable to infection live in and share common facilities

with many other children and their families. Such communal
living can provide opportunities for transmission of infectious
agents if caution is not taken. By understanding the principles
of prevention of infection transmission, all individuals who
live and work in such facilities can reduce the risk of infection
for children and families whom they serve.

Standard Precautions

Standard Precautions are a set of practices aimed at pre-
venting transmission of infectious agents and are based on
the principle that all blood, body fluids (eg, material coughed
up and saliva), secretions, excretions (eg, urine, stool, and
wound drainage but not sweat), nonintact skin, and mucous
membranes may contain transmissible infectious agents.
Therefore, containing these fluids will reduce the risk of trans-
mission of infectious agents. Employees, volunteers, patients,
family members, and visitors must all partner in preventing
transmission of infections in healthcare settings. Recommen-
dations for Standard Precautions are based on strong evidence
from healthcare settings that has been summarized and re-
ferenced in several guidelines published by HICPAC/CDC,9

the IDSA,15 and the World Health Organization.16

Elements of Standard Precautions that can be applied in
RMHs or similar facilities are as follows:

1. Hand hygiene : This is a general term that applies to any
one of the following: (a) hand washing with plain (non-
antimicrobial-containing) soap and water, (b) hand wash-
ing with soap containing an antiseptic agent, or (c) clean-
ing hands with a waterless alcohol-based hand rub
containing at least 60% alcohol. Performing hand hygiene
at the appropriate times is a critical step one can take to
prevent transmission of infectious agents and has been
shown to be effective in both healthcare and nonhealthcare
settings, such as day care centers, dormitories, and
schools.17-20 Placement of alcohol-based hand rub dis-
pensers at the entrance to facilities; in hallways; in guest
rooms; in areas where food is prepared, served, and con-
sumed; and in areas where there may be contact with house
pets will facilitate performance of hand hygiene by all
guests and visitors. Hand washing with soap and water is
preferred after handling soiled diapers or items contam-
inated with stool and whenever hands are visibly soiled.

2. Glove use : Gloves should be used to provide additional
protection when individuals are likely to come in contact
with body secretions, excretions, nonintact skin, and mu-
cous membranes. It is important to understand that gloves
are not a replacement for hand hygiene. Gloves reduce the
level of contamination on hands but they do not eliminate
it because there may be tiny holes that are not visually
obvious. Furthermore, hand hygiene is recommended after
removing gloves since hands can become contaminated in
the process of removing gloves. Also, gloves are meant to
be used only a single time and should never be washed
and reused because infectious agents cannot be washed
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off of gloves. In healthcare settings, hands are cleaned both
before and after glove use. In a home setting this is ideal,
but washing hands immediately after glove removal is a
must.

3. Respiratory hygiene/cough etiquette : Since it is not always
known what respiratory agent a person may have when
there are signs of respiratory illness, including cough, con-
gestion, rhinorrhea (runny nose), sneezing, or increased
production of respiratory secretions, all respiratory secre-
tions are considered potentially infectious. Therefore, it is
recommended to cover the mouth and nose with a tissue
when coughing or sneezing, immediately dispose of the
tissue in a waste receptacle, and perform hand hygiene
when finished. If tissues are not readily available, then
sneezing or coughing into one’s sleeve is safer than sneez-
ing or coughing into the air. However, caution is advised
if it is likely that an infant or child will be cradled or held
in one’s arms and come into contact with soiled sleeves.
Since most viruses and bacteria travel a distance of 3–6
feet (1–2 meters), it is advised that vulnerable patients
remain at least 3–6 feet (1–2 meters) away from individuals
who are coughing or sneezing. Medical care providers will
advise patients with weakened immune systems to avoid
crowded places and/or to wear masks when they are in
public areas for additional protection against respiratory
tract infections. These “surgical masks,” sometimes re-
ferred to as “isolation masks,” cover the mouth and nose
but do not fit tightly on the face. If someone is coughing
near a vulnerable child, move the child away from that
person or ask the coughing person to move away from
the child and/or to please cover his or her cough for the
protection of others. See Appendix B (“Vaccines”) for ad-
ditional steps that can be taken to reduce the risk of
acquiring certain vaccine-preventable respiratory tract
infections.

4. Blood and body fluid precautions : Some infectious agents
can be acquired from exposure to blood and body fluids.
Staff, volunteers, and guests should always assume that
any blood or body fluid may be infectious.
a. Advise families to not share personal items such as

toothbrushes or razors with others, even within their
own family.

b. Restrict entrance of an individual with open skin lesions
that cannot be covered or other conditions that might
allow contact with their body fluids.

c. If an infected person or their family member has be-
haviors (eg, biting) that might put others at risk of
contact with their blood or body fluids, specific restric-
tions may be required and should be determined on an
individual basis.

d. See section 7 (“Cleaning and disinfection of environ-
mental surfaces”) below for guidance on cleaning sur-
faces contaminated with blood.

5. Safe injection practices : Caregivers may need to use nee-
dles to administer medications either through a central

venous catheter (often called a central line or PICC line)
or by direct injection (eg, insulin). Because needles are
contaminated with a patient’s blood after injection, it is
possible for a caregiver or program staff member to acquire
a bloodborne infection if he/she sustains an accidental
needlestick with a used needle. Hepatitis B and C viruses
and human immunodeficiency virus (HIV) can be trans-
mitted via needlestick injuries. Hospital personnel should
instruct families how to safely handle needles at the time
when methods of injectable medication administration are
taught. All needles used for medication administration
must be handled carefully. Used needles and syringes must
never be recapped or used more than once. Single-dose
vials of medications are always preferred over multidose
medication vials to reduce the risk of contamination. Med-
ication vials, insulin pens, and fingerstick devices for blood
sugar monitoring must be used for only a single person.
These medical supplies and devices should be stored in
the guest’s private room at all times. Needles must be
disposed of separately from all other trash in a rigid, punc-
ture-resistant container. Housekeeping staff and volun-
teers should exercise caution when cleaning linens and
clearing rooms in the event that needles have not been
disposed of appropriately. Additional information about
safe injection practices may be found on the CDC website
(http://www.cdc.gov/injectionsafety/1anonly.html).

6. Laundry : Linens or clothing that become soiled with
blood, stool, or vomitus should be removed as soon as
possible in a manner that prevents transfer of infectious
agents to others or to the environment. In addition, the
following recommendations will further prevent the
spread of infectious agents from contaminated linens and
clothing:
a. Do not shake soiled linens or clothing.
b. Soiled linens and clothing should be placed in a plastic

bag to completely contain fluids.
c. Keep soiled linens and clothing separate from other

laundry. Wash soiled linens or clothing in hot water
with detergent as soon as possible.

7. Cleaning and disinfection of environmental surfaces: Mi-
croorganisms can be spread by contact with an infected
person (direct spread) or by touching an object or a surface
contaminated with infectious secretions or body fluids
(indirect spread).9 Many bacteria and viruses can survive
for prolonged periods of time on environmental surfaces.21

For example, influenza virus can survive on hard surfaces
such as stainless steel and plastic for 24–48 hours.22 Clean-
ing and disinfecting objects and surfaces can help prevent
the spread of infection in family-centered residential fa-
cilities. Cleaning involves removal of dirt and surface con-
tamination, usually by scrubbing with a detergent and then
rinsing with water. Disinfection destroys or inactivates
most pathogens (with the exception of spores) on objects
or surfaces and is especially important for food preparation
surfaces. Since the action of disinfectants is reduced if
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visible substances (eg, stool and nasal discharge) are not
removed first, cleaning is an especially important first step.

a. Follow routine housekeeping procedures (eg, cleaning,
wet mopping, dusting, and vacuuming) that are rec-
ommended to reduce the spread of infection in facilities
such as child care centers and schools. The American
Academy of Pediatrics (AAP) offers a reference guide
that includes recommendations for routine environ-
mental cleaning and disinfection in these settings.23

b. All facilities should have a procedure in place for routine
cleaning and disinfection of environmental surfaces in
common areas that specifies the following:
a) Who is responsible for cleaning and disinfection.
b) What areas and items are to be cleaned and/or

disinfected.
c) Frequency of cleaning and disinfection.
d) Who is responsible for supervising and inspecting

procedure.
e) Frequency of inspections.
f) Documentation of procedure completion and com-

pliance.
c. For areas that require disinfection (eg, toilet and dia-

pering areas and food preparation areas), use products
registered with the US Environmental Protection Agency
as detergent-disinfectants or hospital-grade germicides.
A solution containing 1/4 of a cup (approximately 59.1
mL) of household bleach in 1 gallon (3.8 liters) of tap
water is also appropriate for disinfection unless surfaces
are contaminated with blood or other potentially infec-
tious body fluids.

d. Immediately clean spills of blood and other potentially
infectious body fluids using disposable towels, wearing
disposable gloves. Dispose of blood-contaminated ma-
terials in a plastic bag that can be closed with a secure
tie. A more concentrated solution of 1 part bleach to 9
parts water should be used to disinfect surfaces contam-
inated with blood and other body fluids.

e. For floors, rugs, and carpeting contaminated by body
fluids: while wearing gloves, immediately blot to remove
excess fluid, then spot clean the area with a detergent-
disinfectant. Shampooing or steam cleaning may be
required.

f. In common areas and playrooms, choose toys that can
be easily cleaned and disinfected (avoid stuffed or cloth
toys because they are not easily cleaned). Clean and dis-
infect toys daily or more frequently when toys are con-
taminated with oral or nasal secretions. Small plastic toys
may be cleaned and disinfected in a mechanical dish-
washer as long as dishes are not washed at the same
time. To reduce the potential for environmental con-
tamination with fecal matter, instruct families to perform
diaper changes in a guest’s room or the bathroom (or
other clearly designated area). Diaper changes should
not take place in common areas.

g. Place soiled diapers in lidded, plastic-lined designated
receptacles remote from food preparation areas. Regu-
larly clean and disinfect diaper-changing tables in com-
munal bathrooms (at minimum once daily or whenever
visibly soiled).

h. Never use sinks intended for hand washing or food
preparation for rinsing soiled clothing or linens, for
cleaning equipment that is used in toileting, or for dis-
posal of cleaning waste water.

Animals

Animals can be a source of various organisms that cause
infections in humans. Thus, family-centered residential fa-
cilities should ensure that animals allowed facility entry are
healthy. Facilities should be aware of local and federal laws
related to service animals. To minimize the risk of animal-
related infections, recommended precautions include the fol-
lowing:

1. Do not allow reptiles or rodents (including mice, hamsters,
gerbils, and rats).

2. Fish tanks are acceptable as long as they are appropriately
maintained and covered, to prevent aerosolization of water
into the surrounding air and to prevent guests from plac-
ing their hands in the tanks.

3. Do not allow guests to play with fish tank water.
4. Ensure that service or pet animals are healthy prior to

facility entry by requiring written documentation.
5. If service or pet animals are present, perform hand hygiene

both before and after touching the animal.
6. Do not allow service and pet animals to lick guests with

invasive devices or compromised immune systems.
7. Do not allows guests to handle animal feces or excrement.
8. Notify immune-compromised guests if an animal is pres-

ent in the house. Request the family to consult the patient’s
healthcare provider to determine if animal avoidance is
recommended.

Protection of Highly Immune-Compromised Patients
from Exposure to Mold Spores

Organisms routinely found in soil, water, construction dust,
and decaying organic matter, including fungal organisms such
as Aspergillus species that release spores into the air, may cause
serious disease of the lungs, sinuses, brain, and other organs
in highly immune-compromised patients (eg, those with very
low white blood cell counts and stem cell transplant recipi-
ents). In hospitals, hematopoietic stem cell (bone marrow)
transplant patients are the most immune-compromised pa-
tients and are housed in units with specially filtered air han-
dling systems, increased number of air exchanges per hour,
and rooms with specialized air flow with respect to other
rooms and corridors, called a Protective Environment. Once
these patients are well enough to no longer require this pro-
tective environment, they may be discharged from the hos-
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pital to home or to a family-centered residential facility. Such
facilities are not medical facilities and, thus, are not equipped
to provide a Protective Environment for these patients. How-
ever, simple measures that might be undertaken in a home
to reduce the risk of airborne transmission of fungal organ-
isms could be implemented in these facilities. These include
proper installation and maintenance of heating, ventilation,
and air conditioning (HVAC) systems and scheduled changes
of filters according to manufacturers’ recommendations, to
prevent dust overload. When activities that increase dispersal
of fungal spores from the soil are anticipated, including con-
struction and renovation projects, medical personnel at the
affiliated facility should be notified, and guests should be
informed. During construction and renovation, highly im-
mune-compromised individuals should consult their health-
care providers about their exposure risks and inquire if al-
ternative housing should be considered.

Additional precautions that could be recommended by the
highly immune-compromised child’s healthcare team are
listed below:

1. Avoid exposure to construction sites or the outdoors on
windy days.

2. Wear a special type of mask (N95 respirator) that fits
tightly on the face when going outdoors for necessary
travel to and from the hospital.

3. Avoid carpeting, because carpet can retain mold spores
that may be dispersed into the air during vacuuming or
other activities.

4. If carpeting is present, vacuum the area regularly using a
high-efficiency particulate air (HEPA)–filtered vacuum
when the patient is not present.

5. Avoid the use of humidifiers and dehumidifiers in com-
mon areas. If humidifiers or dehumidifiers are used in
individual rooms, observe the recommended care practices
per manufacturer or as instructed by healthcare staff
members.

6. Do not keep potted plants or fresh flowers in the room.
7. Avoid gardening, digging, and spreading mulch or soil.
8. Avoid areas where gardening, digging, and mulching are

taking place.

Health Screening of House Guests and Visitors

All visitors and prospective guests should be systematically
screened for illness or exposure to infectious diseases when
they arrive at the reception desk or when arrangements for
admission are being made. The process should include a stan-
dardized list of symptom and exposure questions; a health
screening tool is provided (Appendix A) and can be modified
to fit the needs of each family-centered facility. Each facility
should develop a standardized method to ensure that all staff
members are trained to follow the same procedure. If a visitor
answers yes to any of the questions, the visit should be res-

cheduled for a future date. Similarly, prospective guests who
answer yes to any of the questions should arrange for alter-
native accommodations or should remain in their private
room, depending on the specific situation (see “Specific Dis-
eases and Pathogens” for additional guidance). Since hospital
social workers are frequently involved in the family screening
and referral process, it is important for them to be aware of
the screening process details.

Each prospective guest should be asked about his or her
varicella (chickenpox) immune status, and this information
should be maintained on file until the guest checks out from
the facility, always being aware of and taking steps to maintain
the confidentiality of this information. Rapid access to this
information is beneficial in the event that a facility is involved
in a varicella outbreak investigation. Throughout the influ-
enza season (from September to March in the Northern
Hemisphere), prospective guests should be asked about their
influenza vaccination status. If the family member has not
yet received an influenza vaccine, program staff should pro-
vide information about the importance of immunization, es-
pecially while living in a community setting. Whenever pos-
sible, family-centered facilities may assist guests with
identifying local facilities that offer influenza vaccines (eg,
pharmacies and health department clinics).

Family members of a patient who is diagnosed with an
infectious disease should not be automatically excluded from
services. Program staff members should refer to “Specific Dis-
eases and Pathogens” for details. Some specific illnesses of
epidemiologic significance require a signed medical clearance
document, confirming that the family members are not an
infectious risk to guests, staff, and volunteers. The document
should be completed by a healthcare provider who is familiar
with the child’s medical condition. Each organization operating
a family-centered residential facility should use a standardized
document so that all staff can easily identify a properly com-
pleted form; a sample medical clearance form is provided (Ap-
pendix A) and can be modified to fit the needs of each program.
If the family is unable to obtain a signed medical clearance
form or if the form is incomplete, then the family should not
be referred or allowed entry to the facility.

If a situation arises where these guidelines do not provide
a clear recommendation or if the involved medical providers
and program staff are uncomfortable with a recommendation
stated within these guidelines, it is appropriate for the pro-
gram manager, involved healthcare provider, and/or other
local leaders (such as an affiliated infection prevention and
control program or public health department) to reach a final
management determination. When there is evidence of on-
going transmission or concern for a possible outbreak, more
stringent infection prevention and control measures will likely
be recommended by local consultants.
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Staff Member and Volunteer Illness and Vaccination

Staff members and volunteers who work while ill may provide
suboptimal service and may pose an infectious risk to other
staff, volunteers, guests, and visitors. All family-centered res-
idential facilities should develop policies and procedures for
evaluating and excluding ill staff and volunteers. At a min-
imum, staff members and volunteers should report symptoms
of any potentially contagious infection (eg, respiratory or
gastrointestinal tract illnesses, and vaccine-preventable dis-
eases, including chickenpox, measles, and mumps) to their
supervisor. Clinical evaluation by a healthcare provider may
be necessary to determine if work exclusion is recommended.

Ideally, all program staff members and volunteers should
routinely consult with their healthcare providers to verify
their immunization status and obtain the recommended vac-
cines. By ensuring staff members and volunteers are up to
date on recommended vaccines, the risk of exposure of vul-
nerable patients and their families to vaccine-preventable ill-
nesses such as influenza, pertussis (whooping cough), mea-
sles, mumps, and varicella (chickenpox) will be reduced. See
Appendix B (“Vaccines”) for further details about adult
immunizations.

Breast Milk Storage and Maintenance of Breast Pumps

Human milk is the preferred feeding for all infants, and the
AAP recommends exclusive breastfeeding for all infants for
the first 6 months of life.24 Mothers of hospitalized infants
or mothers who must be separated from their infants because
of the hospitalization of an older child may need to express
and store breast milk while staying as a guest at a family-
centered residential facility. Human milk is not sterile, and
proper storage and handling is needed to reduce the risk of
contamination and growth of microbes that could cause ill-
ness. Proper storage and handling of breast milk is an im-
portant component of a facility’s food safety program.

Expressed breast milk should be stored in glass or food-
grade plastic containers with tight-fitting lids. Alternatively,
it may be stored in plastic bags designed specifically for hu-
man milk storage. Each container should be clearly labeled
with the infant’s and mother’s full names and the date and
time the milk was expressed. Breast milk should be stored so
that guests have access only to milk that belongs to their own
infants. It must be kept in a refrigerator in a guest’s room
or in a separate, clearly labeled, and preferably locked con-
tainer in the communal refrigerator. Freshly expressed breast
milk may be refrigerated safely at 4�C (39.2�F) for up to 96
hours. Milk may be stored in the freezer compartment of the
refrigerator for 3 months. Thawed breast milk must be kept
refrigerated and used within 24 hours.

Inadvertent administration of expressed breast milk to the
wrong infant has occurred in healthcare and day care settings
and could theoretically result in exposure to infectious agents,
including HIV, cytomegalovirus, and hepatitis B.25 Therefore,

accidental exposure to breast milk that is not from the infant’s
mother is generally managed in the same manner as acci-
dental exposures to blood.26 The child who received the in-
correct breast milk should be referred to his or her healthcare
provider for further guidance. The mother who supplied the
breast milk (donor mother) should be notified that her milk
was inadvertently administered to the wrong child. A health-
care provider should discuss the need for HIV testing with
the donor mother if she has never been tested before. The
CDC recommends that the donor mother be asked how the
milk was expressed and how the milk was handled before
being stored at the facility.24 This information should be
shared with the parents of the exposed infant and his or her
healthcare provider.

Parents of the exposed infant can be informed that the risk
of HIV transmission is low from expressed breast milk be-
cause known HIV-positive women are advised not to breast-
feed their infants. Additionally, chemicals present in breast
milk and cold temperatures degrade HIV present in breast
milk. Transmission of HIV from a single breast milk exposure
has not been documented. Although hepatitis B surface an-
tigen has been detected in the breast milk of hepatitis B–
infected women, breastfeeding is not thought to significantly
increase the infant’s risk of infection, particularly when a birth
dose of hepatitis B vaccine has been given. The risk of hep-
atitis B transmission from an inadvertent breast milk expo-
sure is likely quite low.

Special Populations

In health care, highly vulnerable special populations are iden-
tified on the basis of the risk of acquiring infection and the
risk of developing more serious disease once infected, com-
pared with otherwise healthy individuals. These special pop-
ulations are also likely to spend more time (eg, frequent visits
and frequent and prolonged hospitalization) in healthcare
facilities due to their underlying conditions. Additionally, they
may have medical devices (eg, central venous catheters, trach-
eostomy tubes, and dialysis catheters) that make them even
more susceptible to infection. Patients with weakened im-
mune systems from congenital or acquired immune defi-
ciency, chemotherapy, or immunosuppressive medications
may not respond to vaccines or develop protective antibodies.
Such patients do not receive most live virus vaccines because
their immune systems may not be able to control the weak-
ened vaccine virus. For such patients, it is especially important
that close contacts be completely vaccinated to prevent ex-
posure to vaccine-preventable diseases.

Families of patients with these special conditions are ed-
ucated by the healthcare team about the precautions they
need to take to reduce the risk of infection. When arrange-
ments are being made for a family to check into a family-
centered residential facility, it is helpful to ask if any re-
strictions have been recommended by the child’s medical
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providers. Examples of the most frequently encountered spe-
cial populations include the following:

1. Neonates, especially prematurely born
2. Immunodeficiencies

a. Congenital
b. Acquired (eg, HIV/AIDS)
c. Asplenia (congenital/acquired)

3. Immunosuppressive therapy
a. Cancer chemotherapy
b. Hematopoietic stem cell transplant (HSCT, also referred

to as bone marrow transplant, or BMT)
c. Solid organ transplant (eg, lung, liver, kidney, heart, and

small bowel)
d. Rheumatologic diseases (eg, systemic lupus erythema-

tosus [SLE] and juvenile idiopathic arthritis [JIA])
e. Inflammatory bowel disease (eg, Crohn disease and ul-

cerative colitis)
4. Cystic fibrosis
5. Pregnancy

Neonates. All infants are born with an immature immune
system that develops throughout the first few weeks and
months of life. The more premature an infant, the more
compromised the immune system is at birth. Additionally,
prematurely born infants with chronic lung disease or certain
anatomic anomalies may be predisposed to both acquiring
infection and developing serious complications of infections.

Immunodeficiencies (congenital or acquired). Some chil-
dren may be born with deficiencies or complete absence of
various components of their immune systems; these are re-
ferred to as congenital immunodeficiencies. Some deficiencies
are so severe that those affected may eventually require a
bone marrow or stem cell transplant. Most congenital im-
mune deficiencies result from genetic abnormalities and can
affect different components of the immune system.

There are many ways in which immunodeficiency may be
acquired after birth, including HIV infection or loss of the
spleen due to either disease (eg, sickle cell disease) or trauma.

Immunosuppressive therapy. Treatments for a variety of
conditions (eg, cancer, SLE, and inflammatory bowel disease)
include potent chemical and biological agents or radiation
that suppress the body’s immune system, often used to allow
the body to accept lifesaving transplants of organs, bone mar-
row, or stem cells. For each condition, the degree of im-
munosuppression and vulnerability can be predicted during
the patient’s stages of treatment. The most vulnerable patients
are stem cell transplant patients, usually within the first 100
days following transplant or during all periods when they
experience rejection of the transplanted cells (graft-versus-
host disease). These patients are especially susceptible to dis-
ease caused by mold normally found in the air, particularly
near construction sites or water leaks that have not been
promptly repaired within 72 hours. The healthcare team can
provide information about the degree of protection needed.

These patients may be separated from others until their im-
munity improves.

Cystic fibrosis (CF). Patients with CF are susceptible to
many infectious agents and will develop a decline in lung
function after infections with common respiratory viruses
that may not cause serious disease in others. Compared with
other patients, patients with CF require additional protection
to prevent transmission from contaminated respiratory ther-
apy equipment and from respiratory secretions of other pa-
tients with CF. Infectious agents such as Burkholderia cepacia
complex and Pseudomonas aeruginosa have unique clinical
and prognostic significance for individuals with CF. B. cepacia
infection has been associated with increased morbidity and
mortality.12 This unusual pathogen is rarely found in patients
who do not have CF, unless they have been exposed to a
contaminated medical product. Person-to-person transmis-
sion of B. cepacia complex has been demonstrated among
children and adults with CF in healthcare settings, during
various social contacts (most notably attendance at camps
for patients with CF), and among siblings with CF.12 There
is also an increasing amount of information suggesting similar
patient-to-patient transmission of strains of Pseudomonas
aeruginosa. Although patients with CF have traditionally
found support by socializing with other patients with CF, the
threat of acquiring dangerous bacteria from one another has
led to recommendations that patients with CF SHOULD NOT
socialize with each other. In residential houses, siblings who
live together in the same home may reside and socialize to-
gether. However, nonsiblings with CF should not socialize,
have meals, or room together.12 An updated guideline for
infection prevention and control in people with cystic fibrosis
is in preparation.

Pregnancy. Pregnancy is not associated with a true im-
munodeficiency. However, there are certain infectious agents
that may affect the fetus adversely if infection occurs during
pregnancy. Consistent hand hygiene and avoiding sick con-
tacts, cat litter, and undercooked meat are just some of the
recommendations that will help to keep pregnant women
healthy. Ideally, pregnant women who are staying in residen-
tial facilities will have been counseled by their obstetricians.

specific diseases and pathogens

Bed Bugs

Background. Bed bug infestations involving homes, hotel
rooms, apartments, dormitories, and hospitals have been re-
ported with increasing regularity in the United States over
the last 30 years.27 Bed bugs (Cimex lectularis) are reddish-
brown wingless insects 1–7 mm in length. During the day,
bed bugs hide themselves in the seams of mattresses and
bedding, in crevices of box springs and wooden headboards,
under carpets, or behind loose wallpaper, emerging at night
to feed on the blood of sleeping humans. Clues that suggest
an infestation include rust-colored blood spots on mattresses
or furniture or a sweet, musty odor.
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Infestations are spread when the insects are carried from
place to place on suitcases, furniture, clothing, and other
personal items. Moving personal items such as clothing and
luggage from an infested room to another room in the facility
may spread the infestation. Bed bugs may also travel short
distances (ie, room to room or apartment to apartment) on
their own, migrating along pipes or ventilation ducts.

Bed bug bites most often result in itchy red papules at the
site of the bites that may appear similar to bites caused by
mosquitoes and other bugs. However, they are usually larger
and on parts of the body exposed during sleeping. Not all
people bitten by bed bugs develop a skin reaction because
the skin reaction is often an allergic response. Bed bugs have
not been proven to transmit infectious disease, but occa-
sionally skin that has been scratched will become secondarily
infected with bacteria that normally live on the skin.28 In-
dividuals with bed bug bites are not contagious. Complaints
of waking with itchy skin lesions that were not present before
going to sleep should prompt suspicion of a bed bug infes-
tation. If a bed bug infestation is suspected, follow the rec-
ommendations below.

Recommendations

1. Instruct families to inspect bedding, mattresses, luggage,
clothing, and other personal items for the presence of bed
bugs.

2. Wash and dry clothing and bedding at hot temperatures
to eliminate bed bugs.

3. Seal items that are not amenable to washing and drying
in a plastic bag and remove them from the facility.

4. Successful eradication of bed bugs from the environment
is best accomplished by professionals who perform a thor-
ough inspection and, if indicated, application of an in-
secticide. Eradication of bed bugs may require more than
1 treatment, and thus serial room inspections are neces-
sary. If 1 room is found to be infested, inspect all rooms.

5. Adjunctive control measures include (1) vacuuming, (2)
reducing clutter where bed bugs could hide, (3) elimi-
nating peeling paint and plaster and caulking cracks and
crevices in wall and furniture that could harbor bedbugs,
and (4) encasing mattresses and box springs in protective
covers.

6. The program manager should notify the affiliated health-
care facility about the discovery of bedbugs so that the
relevant inpatient rooms can be assessed for infestation.

Clostridium difficile Diarrhea

Background. Clostridium difficile (commonly referred to as
“C. diff ” or “C. difficile ”) is a bacterium that may be found
in the intestines of healthy infants but in only a small percent
of otherwise healthy adults.29-31 C. difficile is one of the most
frequent infections acquired by individuals within the health-
care setting.29 When infection does occur, C. difficile most

often leads to colitis (ie, inflammation of the large intestine),
manifested as fever, abdominal pain and/or cramping, and
diarrhea with or without blood.31 C. difficile colitis occurs
most often in hospitalized patients receiving antibiotics, other
medications such as chemotherapy, or surgery, although it
can also occur in individuals without risk factors.31,32

C. difficile has the ability to form hardy spores that are able
to survive for extended periods of time on environmental
surfaces and on the hands of individuals who come into
contact with these spores.9 Uninfected individuals can acquire
C. difficile from ingestion of spores found in the environment.
In healthcare facilities, effective methods to reduce trans-
mission include avoiding unnecessary antibiotic use, place-
ment of patients with C. difficile–associated diarrhea on iso-
lation precautions, use of gloves followed by hand washing
with soap and water, and thorough cleaning of rooms of
infected patients.9,29-32

Recommendations

1. Restrict individuals with symptoms of C. difficile–associ-
ated diarrhea, such as fever and bloody diarrhea, from
entering the family-centered residential facility.

2. Allow individuals with C. difficile-associated diarrhea to
enter into the facility once treatment with appropriate an-
timicrobials has been initiated, their diarrhea has resolved,
and they have been without fever and diarrhea for 24
hours. Individuals whose symptoms have resolved do not
need a negative C. difficile test of their stool to be permitted
entry into the facility.

3. Restrict individuals with recent C. difficile–associated di-
arrhea (defined as C. difficile diarrhea in the past 1 month)
from food preparation and food handling in the common
kitchen area.

4. Allow healthy individuals exposed to an individual with
C. difficile infection to enter the facility.

5. Refer any guest who develops an illness concerning for C.
difficile infection for medical evaluation. If C. difficile in-
fection is the likely cause, the guest must vacate the facility.

6. Educate individuals exposed to a patient with C. difficile–
associated diarrhea about the importance of consistent use
of disposable gloves when caring for a child with C. dif-
ficile–associated diarrhea and hand hygiene after glove re-
moval. It is recommended to thoroughly wash hands with
soap and water for at least 40–60 seconds from initiation
to drying rather than use alcohol-based hand rub.

7. When a guest with a recent C. difficile infection (defined
as C. difficile diarrhea in the past 1 month) vacates the
facility, clean the surfaces of that person’s room and bath-
room with household bleach diluted with water (1 part
bleach and 9 parts water).

Conjunctivitis (Pink Eye)

Background. Conjunctivitis is an inflammation of the mu-
cous membrane lining the inside surface of the eyelids and
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covering the globe (eyeball) of the eye. The eye appears red
and may have a clear or purulent (cloudy, pus-containing)
discharge. Acute conjunctivitis has both noninfectious and
infectious causes. Infectious etiologies may include either bac-
terial or viral pathogens. Bacterial pathogens commonly in-
clude respiratory bacteria, such as Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis, as well as
Staph aureus. The most common viral pathogens include ad-
enovirus and enterovirus; however, other viruses, such as in-
fluenza, herpes simplex virus, measles, and rubella, may also
cause conjunctivitis.

Conjunctivitis is a relatively infrequent cause of healthcare-
associated infection;33 however, in neonates conjunctivitis is
more common and can be associated with serious invasive
disease involving multiple organs.34,35 Many large, commu-
nity-based outbreaks of conjunctivitis have been docu-
mented.36,37 School-aged children and those living in crowded
urban areas have been identified as groups at high risk for
infection in such events.38,39 Elementary schools,40 college
campuses,41 and military facilities42,43 have also been the site
of reported outbreaks.

The viruses and bacteria that most commonly cause con-
junctivitis are transmitted by hand-to-eye contact from hands
that are contaminated with the infectious eye drainage, from
contaminated objects (shared towels and washcloths, eye drop
solution, or contact lens solution), and potentially by direct
inoculation into the eye via large respiratory droplets from
an ill individual who is coughing. Infected individuals should
be presumed contagious until symptoms have resolved.
Transmission may be reduced by careful hand hygiene. The
AAP recommends that “except when viral or bacterial con-
junctivitis is accompanied by systemic signs of illness, infected
children should be allowed to remain in school once any
indicated therapy is implemented, unless their behavior is
such that close contact with other students cannot be
avoided.”44

Recommendations

1. Restrict individuals with severe conjunctivitis (ie, copious
eye discharge, eye irritation causing frequent eye rubbing
or itching, or conjunctivitis accompanied by fever or re-
spiratory symptoms) from entering the facility.

2. Allow individuals with mild conjunctivitis (pink eye with
no active discharge, minimum eye irritation, and no fever)
to enter the facility, but require such guests to confine
themselves to their personal room until symptoms have
resolved.

3. Allow healthy individuals exposed to a person with con-
junctivitis to enter the facility. No special precautions are
required.

4. Educate all family members about the importance of fre-
quent hand hygiene, avoidance of sharing personal items
(eg, towels and washcloths, eye drops, and contact lens

solutions), and prompt removal and careful handling of
contaminated items (eg, tissues, towels, and linens).

Diarrheal Illness with/without Vomiting: Bacterial or Viral

Background. Diarrhea may be caused by many infectious
and noninfectious etiologies. Acute infectious diarrhea is of-
ten accompanied by fever, vomiting, and loose stools (that
take the shape of a container), sometimes containing blood
or mucus. Some specific viral and bacterial causes of diarrhea
are associated with potentially severe illness and are easily
transmitted. These organisms are transmitted by direct con-
tact with infected feces or objects that have been contami-
nated with feces (eg, diapers, clothing, linens, and toys).

Two viruses of note for ease of transmissibility are rotavirus
and norovirus. Rotavirus diarrhea is a disease primarily of
infants. The incidence of rotavirus in infants has decreased
since the reintroduction of the rotavirus vaccine in 2006, but
it is important to be aware that shifts in the specific serotypes
could cause an increase in the incidence of disease. Norovirus
is known as the “cruise ship virus” and is noteworthy for
ease of transmission among healthy individuals of all ages.

Recommendations

1. Restrict individuals with acute diarrhea from the family-
centered residential facility until they have met the fol-
lowing 2 criteria: fever-free and diarrhea-free (without the
use of antidiarrheal medications) for at least 24 hours.

2. Restrict individuals with the following types of bacterial
diarrhea (or bacterial colitis, a more severe form of di-
arrhea) until they receive written medical clearance for
entry: Shiga toxin–producing Escherichia coli (including E.
coli O157:H7), Shigella, and Salmonella serotype Typhi (the
cause of typhoid fever). Individuals who are healthy but
are known to be shedding these specific bacteria should
also be excluded until they receive written medical clear-
ance for entry.23

3. Restrict individuals from entry with proven norovirus or
rotavirus infection, because both viruses are easily spread
from person to person and have a high risk of causing
outbreaks. Younger children, especially those who are di-
apered, may shed high concentrations of these viruses in
their stools and pose a higher risk of transmission to others
compared with older children and adults.45,46 Environ-
mental cleaning and disinfection is especially important
when these viruses cause diarrhea.

4. Some types of bacterial diarrhea require antibiotic treat-
ment and some types do not. Thus, antibiotic treatment
is not necessarily a requirement for entry to the facility.

5. Restrict individuals with diarrheal illness occurring within
the previous 2 weeks from food preparation and food
handling in the common kitchen area.

6. Allow healthy individuals exposed to a person with di-
arrhea to enter the facility.
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7. Educate all family members about the importance of fre-
quent hand hygiene and appropriate, prompt removal and
careful handling of contaminated items (eg, diapers, cloth-
ing, and linens). Washing hands with soap and water for
40–60 seconds from beginning to drying rather than use
of alcohol-based hand rub is preferred when hands are
visibly soiled.

8. Refer any individual who develops acute diarrhea for med-
ical evaluation. Until they are evaluated, require that the
symptomatic individual and their asymptomatic family
members restrict themselves to their private room.

9. In severe or outbreak situations, additional restrictions
may be enforced by the local health department or affil-
iated medical facility.

Diphtheria

Background. Diphtheria is an infection caused by the bac-
terium Corynebacterium diphtheriae. This vaccine-preventable
disease is rare in developed countries but remains an im-
portant cause of life-threatening disease in Africa, Latin
America, Asia, the Middle East, and parts of Europe, where
vaccination coverage is suboptimal.47 Severe diphtheria is as-
sociated with upper airway obstruction, myocarditis (severe
inflammation of heart muscle), and nerve damage.47

Recommendations

1. Restrict individuals with confirmed or suspected diphthe-
ria from the family-centered residential facility. Allow en-
try into the facility when they are proven to be no longer
contagious. Require written medical clearance from a
healthcare provider or local public health department, stat-
ing that they are no longer contagious (this includes writ-
ten documentation of completing the recommended
course of antibiotics (usually at least 10 days of antibiotics,
depending on the specific disease) and 2 negative cultures
proving eradication of bacteria.47

2. Regardless of their immunization status, restrict healthy in-
dividuals exposed to a person with confirmed or suspected
diphtheria from the facility until they obtain written med-
ical clearance from a healthcare provider or public health
department, stating that they are not a risk for transmitting
the infection.

3. Refer individuals who develop symptoms of diphtheria for
medical evaluation. Instruct the individual and family
members to vacate the facility immediately. Contact the
local public health department for further instruction. If
the individual is diagnosed with diphtheria, notify the pub-
lic health department and the program manager imme-
diately. The program manager should identify, notify, and
instruct exposed guests to contact their healthcare provider
and public health department. Postexposure testing and
prophylactic treatment may be recommended, regardless
of immunization status.

Hepatitis A

Background. Hepatitis A is an illness associated with fever,
fatigue, jaundice (yellow skin), poor appetite, and nausea.
Severe liver disease is rare and usually occurs in people with
underlying chronic conditions.48

Individuals with acute hepatitis A infection are most in-
fectious during the 1–2 weeks before they develop jaundice
or other symptoms.48 The virus is excreted in the stool at
high levels during those 1–2 weeks, then the amount of virus
decreases substantially by 1 week after the onset of jaundice.
A hepatitis A vaccine is available to people older than 1 year
of age and is highly effective in preventing this infection.

Recommendations

1. Restrict individuals with hepatitis A infection until they
receive written medical clearance for entry into the fam-
ily-centered residential facility, stating that it has been at
least 1 week since illness onset and the patient is no longer
contagious.

2. Allow healthy individuals exposed to a person with hep-
atitis A to enter the facility only if the healthy individual
is vaccinated against hepatitis A (2 doses of vaccine). Out-
breaks of hepatitis A can occur in unvaccinated house-
holds, and the incubation period can be prolonged (15–
50 days).48

3. Educate all family members about the importance of fre-
quent hand hygiene and appropriate, prompt removal and
careful handling of contaminated items (eg, diapers, cloth-
ing, and linens). Washing hands with soap and water for
40–60 seconds from beginning to drying, rather than use
of alcohol-based hand rub, is preferred if visibly soiled
with feces.

4. Refer individuals who develop symptoms of hepatitis A
for medical evaluation. Instruct the individual and family
members to vacate the facility immediately. If the indi-
vidual is diagnosed with hepatitis A, notify the local public
health department and program manager immediately.
The program manager should identify, notify, and instruct
exposed guests to contact their healthcare provider or pub-
lic health department. Exposed individuals may require
postexposure vaccination or immunoglobulin.48

5. In severe or outbreak situations, additional restrictions
may be enforced by the local health department or affil-
iated medical facility.

Hepatitis B, Hepatitis C, and Human
Immunodeficiency Virus (HIV)

Background. Hepatitis B virus (HBV) can cause both acute
and chronic liver disease. Some patients may appear healthy,
but others may be ill with nausea, vomiting, jaundice (yel-
lowing of the skin), or in some cases severe liver disease.49

Chronic infections may lead to cirrhosis (scarring of the
liver), liver failure, and cancer.50 HBV is spread by exposure
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to infected blood or body fluids. Transmission from an in-
fected individual can occur by transfusion of blood that has
not been screened for HBV, injection drug use, needlestick
injuries, and sexual contact with an infected person. HBV
can also be spread from mother to infant during pregnancy
or at the time of birth.49,50 Transmission of HBV infection in
child care settings has been described but occurs rarely. Such
transmission is most likely to occur through direct contact
with blood from an infected person after an injury or from
bites or scratches that break the skin.23 There is a 3-dose
vaccine regimen that protects against hepatitis B virus, the
first dose of which is recommended in the United States for
all infants at the time of birth or before being discharged
from the nursery. See Appendix B (“Vaccines”) for more
information.

Hepatitis C virus (HCV) is another virus that causes both
acute and chronic liver disease. Chronic infections may lead
to liver failure and cancer.51 Persons who are infected with
HCV may feel well and not know they are infected.52 HCV
is spread by exposure to infected blood or body fluids. The
most common risk factors are injection drug use, a history
of multiple sex partners, and a history of receipt of a blood
transfusion prior to 1992. HCV can also be spread from
mother to infant and rarely by household contact.51,52 The
transmission risks of HCV infection in child care settings are
unknown but are likely to be extremely low.23 There is cur-
rently no vaccine available to protect against HCV infection.

HIV causes an infection that attacks the immune system.
It causes a variety of clinical manifestations and, in its ad-
vanced stage, acquired immunodeficiency syndrome (AIDS),
which is associated with an increased risk of many life-threat-
ening infections.53 Transmission of HIV occurs only by con-
tact with blood or certain body fluids (eg, semen, vaginal
secretions, and human milk). Transmission does not occur
by casual contact and has not been documented in settings
such as school or child care.53 There is currently no vaccine
to protect against HIV infection, but there are effective med-
ications that greatly reduce the risk of transmission from
person to person.

Recommendations

1. Allow individuals infected with HBV, HCV, or HIV to
enter the family-centered residential facility without re-
striction, except for the following special situations:
a. Restrict entrance of an individual with HBV, HCV, or

HIV infection and open skin lesions that cannot be
covered or other conditions that might allow contact
with their body fluids.

b. If an infected person or their family member has be-
haviors (eg, biting) that might put others at risk of
contact with their blood or body fluids, specific restric-
tions may be required and should be determined on an
individual basis.23,54

2. Allow healthy individuals who have been exposed to a

person infected with HBV, HCV, or HIV to stay at the
facility without restriction.

3. Educate families about the importance of appropriate,
prompt disposal of items contaminated with blood and/or
body fluids (eg, bandages, sanitary pads or tampons, and
items that have been used for injection of medication).43,53

4. Educate family members about the importance of good
hand hygiene, appropriate glove use, and appropriate han-
dling of blood and body fluids.54 Advise that they should
not share personal items such as toothbrushes or razors
with others. Contaminated items should be handled fol-
lowing standard precautions.

Herpes Simplex Virus (HSV) Infections

Background. Herpes simplex viruses (HSV) cause a spectrum
of clinical infections, including cold sores or “fever blisters”
(herpes labialis); painful skin rashes characterized by clusters
of small, fluid-filled blisters; and genital rashes or ulcers.55 The
occurrence of HSV lesions localized to the fingers or toes is
called herpetic whitlow. A severe HSV skin rash can develop
in individuals with eczema (eczema herpeticum). Primary HSV
gingivostomatitis is a common infection in young children
associated with many painful mouth ulcers in and around the
mouth, drooling, high fever, and swollen lymph nodes in the
neck.55 HSV can cause severe, life-threatening disease in young
infants, affecting the brain, liver, and lungs.55 Skin rash may
or may not be present in newborns infected with HSV. HSV
can also cause encephalitis or meningitis in older children and
adults. HSV is an uncommon cause of conjunctivitis. People
with cold sores are advised to avoid kissing newborns or im-
mune-compromised individuals.

Like the varicella-zoster (chickenpox or shingles) virus,
HSV remains latent in the body after the first infection. For
this reason, recurrences of HSV-related skin rashes or cold
sores are common. Recurrent episodes of oral HSV may not
be obvious; the virus may be present in saliva even in the
absence of visible lesions.55 The virus is spread though contact
with infected lesions or contaminated secretions.

Recommendations

1. Allow healthy individuals with isolated labial (lip) cold
sores to enter the family-centered residential facility, as
long as the individual is capable of frequent hand hygiene
according to the recommended procedure and can follow
instructions not to kiss others. If the individual is young
or incapable of hand hygiene, then either restrict the in-
dividual from entrance until the cold sore is completely
crusted and dry or confine to the individual’s room.

2. Restrict individuals with active HSV skin or eye lesions
from entering the facility until written medical clearance
from a healthcare provider is obtained. In general, the
individual must be able to completely cover the rash with
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clothing, bandage, or other appropriate dressing. If the
rash is unable to be completely covered, restrict entrance
to the individual until the rash is completely crusted and
dry. If entry is permitted, confine the individual to his or
her private room until lesions are completely crusted and
dry.

3. Restrict those with primary herpetic gingivostomatitis
from the facility if active lesions and drooling are present.
Once the individual has recovered from the illness, written
medical clearance from a healthcare provider is required,
stating that the patient does not pose an infectious risk to
others.

4. Allow healthy individuals who have been exposed to a
person infected with HSV to stay at the facility without
restriction.

5. Educate family members about the importance of frequent
hand hygiene, avoidance of sharing personal items, and
prompt removal and careful handling of potentially con-
taminated items (eg, tissues, towels, and linens). Advise
family to avoid direct, close contact with lesions to prevent
person-to-person transmission.

Lice

Background. Head lice infestation is common, particularly
among school-aged children of all socioeconomic groups.56,57

Head lice are small, wingless insects (about the size of a
sesame seed) that prey on the blood of humans.57 Head lice
lay eggs (nits) in an individual’s scalp, where they remain
firmly attached to the hair shaft until they hatch by a sticky
substance produced by the louse. The nits are incubated by
body heat. Once hatched, the louse injects saliva into an
individual’s scalp during feeds. Over time, louse saliva can
cause the scalp to become irritated and lead to scalp itching,
which is the most common symptom encountered during
head lice infestation. However, because scalp itching may not
develop for several weeks after becoming infested, many in-
dividuals are initially asymptomatic. Occasionally, skin break-
down from scratching the affected site may result in a bac-
terial infection of the scalp.

Head lice do not fly or hop; rather, they move by crawling.56

Therefore, transmission is most likely to occur from direct
contact with the head of an infested individual, such as from
sleeping in the same bed.56,57 Head lice can also be transmitted
from sharing of personal items that have contact with the head,
such as combs, brushes, pillows, and hats. However, because
lice do not survive when away from the scalp for more than
a day, transmission is less likely to occur by this method. Of
note, head lice do not transmit other infectious agents.57

Recommendations

1. Restrict individuals with untreated head lice from entering
the family-centered residential facility.

2. Refer individuals with suspected head lice for evaluation
by a healthcare provider before facility entry. If the di-
agnosis is confirmed, the individual should undergo treat-
ment as recommended by their healthcare provider. Once
treatment has been completed, allow the individual to en-
ter the facility. Instruct the family to keep the individual’s
personal items, such as combs, brushes, hats, and pillows,
inside their private room.

3. Encourage asymptomatic bedmates of infested individuals
to receive prophylactic treatment for head lice.

4. Allow healthy, asymptomatic family members of someone
with head lice to enter the facility as long as they have
been evaluated and active lice infestation has been
excluded.

5. Refer any guest who develops symptoms of head lice for
evaluation. Until they are evaluated, restrict the symptom-
atic individual and their asymptomatic family members to
their private room.

6. Launder bed linens with hot water (ie, greater than 130�F),
thoroughly clean the room surfaces, and vacuum the floor
and furniture. Place any items that cannot be laundered
(eg, stuffed animals and pillows) in a plastic bag for 2
weeks prior to reuse.

Measles

Background. Measles is a highly contagious viral infection
that is transmitted by inhalation of respiratory droplets
when infected individuals cough or sneeze. It commonly
presents with symptoms of fever, cough, nasal congestion,
conjunctivitis (pink eye), and a red rash that begins on the
face then spreads to the entire body. The measles virus (ru-
beola) can also cause ear infections, pneumonia, croup, hep-
atitis, encephalitis, and diarrhea. Measles infection is rare
in developed countries because of routine childhood im-
munization. However, measles remains a leading cause of
childhood disease and death globally. Outbreaks have oc-
curred during the past several years due to importation of
disease by travelers and infections in individuals who are
incompletely immunized.58

Individuals are contagious from 1 to 2 days before the onset
of symptoms until 4 days after the rash appears.9,23,58

Recommendations

1. Restrict individuals with confirmed or suspected measles
from the family-centered residential facility. Allow entry
into the facility when they are no longer contagious, usu-
ally 4 days after the appearance of the rash.9 Require writ-
ten medical clearance from a healthcare provider or local
public health department, stating that they are no longer
contagious.23,58

2. Restrict healthy individuals exposed to a person with con-
firmed or suspected measles from the facility until they
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obtain written medical clearance from a healthcare pro-
vider or public health department, stating that they are
not a risk for transmitting the infection.

3. Refer individuals who develop symptoms of measles for
prompt medical evaluation. Instruct the individual and
family members to vacate the facility immediately. Contact
the local public health department for further instruction.
If the individual is diagnosed with measles, notify the pub-
lic health department and the program manager imme-
diately. The program manager may be asked to identify,
notify, and instruct exposed guests to contact their health-
care provider and public health department. Postexposure
prophylactic treatment must be administered to high-risk
exposed individuals within 6 days of exposure.

Meningitis, Bacterial or Viral

Background. Bacterial meningitis is a serious bacterial in-
fection of the membranes that cover the brain and spinal
cord characterized by fever, severe headache, vomiting, and
neck stiffness. Bacterial meningitis can lead to hearing loss,
brain damage, and learning disabilities.

Most types of bacterial meningitis are not easily spread
from person to person. However, there are 2 specific types
of bacterial meningitis, Haemophilus influenza type b (Hib)
and Neisseria meningitidis (meningococcal) meningitis, that
can be contagious to close contacts. Both bacteria can also
cause other types of serious infections, such as bloodstream
infections. Hib infections are rare because there is a vaccine
that protects against this infection. Meningococcal vaccines
are available but do not prevent infection caused by all
strains of this group of bacteria. The bacteria can be spread
from person to person by inhaling or having direct contact
with infected respiratory tract secretions.59,60 This can occur
through coughing, kissing, and sneezing. People who have
close contact with a person who is sick with Hib or me-
ningococcal meningitis are at increased risk of contracting
the disease.59,60 Exposed contacts are sometimes given pro-
phylactic antibiotics to prevent them from becoming sick
with the same bacteria;59,60 a physician or the local public
health department will determine if an exposed person qual-
ifies for postexposure prophylaxis and which antibiotic to
prescribe. Streptococcus pneumoniae, another bacterium that
causes bacterial meningitis, is not spread from person to
person.

Viral meningitis is an illness characterized by fever, head-
ache, vomiting, and neck stiffness. Unlike bacterial menin-
gitis, most types of viral meningitis are usually not as severe
and are not as easily spread from person to person. Enter-
oviruses are common causes of viral meningitis and are spread
through direct contact with stool (diarrhea) and respiratory
fluids (coughing and saliva) or by touching items contami-
nated with stool or respiratory secretions.61 Some types of
viral meningitis are transmitted by mosquitoes (eg, West Nile
virus) and are not spread person to person.

Recommendations

1. Allow individuals who have been discharged from the hos-
pital after treatment for bacterial meningitis entry into the
family-centered residential facility providing they meet all
other criteria. Once a child with bacterial meningitis has
received 24 hours of antibiotic therapy and is discharged
from the hospital, he or she is no longer contagious.

2. Allow healthy individuals who have been exposed to a
person with bacterial or viral meningitis to enter the fa-
cility without restriction.

3. Refer healthy exposed individuals to the child’s healthcare
provider or public health department to determine if he
or she qualifies for postexposure antibiotics to prevent the
disease. Allow individuals who are prescribed postexposure
antibiotics entry into the facility. The antibiotics may be
indicated for the exposed person’s own health safety. Thus,
the exposed person does not pose a risk to others.

4. Immediately refer any guest who develops an illness con-
cerning for meningitis for medical evaluation. Notify the
program manager if it is determined that the person has
either Hib or meningococcal disease (see “Background ”
above). In such cases, the program manager should iden-
tify, notify, and instruct exposed guests to contact their
healthcare provider immediately to determine if they qual-
ify for postexposure antibiotic prophylaxis.

5. Restrict entrance to the facility to individuals who have
been discharged from the hospital after treatment for viral
meningitis until they are fever-free for 24 hours and di-
arrhea (if present) has completely resolved.

Multidrug-Resistant Bacteria (MDRO): People
Known to Be Colonized

Background. Bacteria that have become resistant to the com-
mon antibiotics used to treat infections are referred to as
multidrug-resistant organisms (MDROs). Some people may
have an MDRO living on their skin or in their bodies but
are not ill. This is called bacterial colonization. People can
be colonized with an MDRO transiently, intermittently, or
persistently over several months.62,63 People with chronic
medical conditions (eg, cancer, kidney failure, and transplant
recipients) are at highest risk of acquiring an MDRO.

Methicillin-resistant Staphylococcus aureus (MRSA), one of
the most well-known MDROs, is a type of bacteria that is
resistant to many antibiotics. MRSA infections frequently in-
volve the skin, causing boils or abscesses. Healthy individuals
may have MRSA bacteria living inside their nostrils or on their
skin. MRSA can also cause very serious disease, including pneu-
monia, infection of bones and joints, and abscesses deep within
the body. MRSA may be spread person to person when there
is close contact with the infected fluid or pus that is draining.

Vancomycin-resistant enterococcus (VRE) is a different
type of bacteria that lives in the intestines of some people
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and can sometimes cause infection; VRE infections are rare
in children and usually occur in people with chronic illness,
such as cancer.64,65

There are other bacteria, called gram-negative bacteria, that
have developed resistance to many antibiotics. These highly
resistant bacteria can be found in the intestines of some peo-
ple and may cause infections. These bacteria are usually iden-
tified when a patient is hospitalized, but when studied, many
healthy people in the community have been found to be
colonized with these resistant bacteria.

There may be special circumstances when a referring hos-
pital has experienced high transmission rates of a specific
MDRO; therefore, additional restrictions may be recom-
mended by the facility’s IPC department.

Recommendations

1. Allow individuals known to be “colonized” with an MDRO
entry to the family-centered residential facility as long as
the person is currently healthy, is able to follow recom-
mended hygienic practices, and is able to contain their
body fluids (eg, stool).

2. If a family-centered residential facility or its referring med-
ical facility has experienced high transmission rates of a
specific MDRO, additional restrictions may be considered.
Consultation with local IPC specialists is recommended.

3. If the individual has a specific disease caused by an MDRO
(eg, skin infection or respiratory infection), please refer
to the specific disease section for more guidance.

4. Allow healthy individuals exposed to a person known to
be colonized with an MDRO entry to the facility without
restriction.

5. Educate all family members about the importance of fre-
quent hand hygiene and appropriate removal and careful
handling of contaminated items (eg, diapers, clothing, and
linens).

Mumps

Background. Mumps is a viral infection that presents with
swelling of 1 or more salivary glands of the head and neck,
usually the parotid glands, which are located on the face,
immediately in front of the earlobes. Rarely, it can cause
complications affecting other organ systems of the body.66

Mumps is transmitted by respiratory droplets generated
during coughing or sneezing. Individuals are most contagious
from 1 to 2 days before parotid gland swelling until 5 days
after the onset of symptoms.9,67 Mumps can be prevented by
vaccination.

Recommendations

1. Restrict individuals with mumps from the family-centered
residential facility until it has been at least 5 days from

the onset of parotid gland swelling and they obtain written
medical clearance from a healthcare provider.9

2. Restrict healthy individuals exposed to a person with
mumps from entry into the facility until they obtain writ-
ten medical clearance from a healthcare provider, stating
that they are not a risk for transmitting the infection.23

Exposed individuals can become ill with mumps anywhere
from 12 to 25 days after exposure.67

3. Refer individuals who develop symptoms of mumps for
medical evaluation. Instruct the individual and family
members to vacate the facility immediately. If the indi-
vidual is diagnosed with mumps, notify the local public
health department and program manager immediately.
The program manager should identify, notify, and instruct
exposed guests to contact their healthcare provider or pub-
lic health department.

Pertussis

Background. Pertussis is a prolonged cough illness caused
by Bordetella pertussis. The typical incubation period is 7–
10 days, although rarely it may be as long as 21 days. Initial
signs are nonspecific and include runny nose, sneezing,
and possibly low-grade fever. Although cough in this ini-
tial, or catarrhal, phase is variably present and mild, there
is a high burden of organisms in the nose and throat,
increasing the likelihood of transmission to others. During
the paroxysmal phase of pertussis, some patients manifest
the classic signs of pertussis, including severe, episodic
cough; inspiratory whoop; and forceful coughing followed
by vomiting. Young infants may present with feeding dif-
ficulties or apnea (breath holding) during coughing spells.
Infection may be life threatening or fatal in infants who
are too young to be protected by immunization and have
very small airways.

Immunity wanes 5–10 years after immunization, leaving
adolescents and adults susceptible to this infection.67 Al-
though adolescents or adults may develop classic pertussis,
they may have only mild cough that resembles a “smoker’s
cough,” bronchitis, or asthma.68

Bordetella pertussis is spread by respiratory droplets; out-
breaks of pertussis have been reported in hospitals,69

schools,70 child care centers,71 and other residential facil-
ities.72 Transmission occurs when large droplets containing
infectious microorganisms are expelled during coughing
or sneezing and subsequently contact the mouth, nasal
mucosa, or eyes of a susceptible host. Transmission may
also occur when the mucous membranes are touched with
unwashed contaminated hands after contact with infec-
tious secretions or an object contaminated with secretions.
Patients without classic or severe symptoms may transmit
pertussis.73 If not treated with appropriate antibiotics, in-
fected people typically remain infectious during the first
3 weeks of cough.
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Recommendations

1. Restrict individuals with pertussis from the family-cen-
tered residential facility until treatment has been com-
pleted and written medical clearance is obtained from a
healthcare provider. Persons with pertussis are contagious
until they have completed 5 days of appropriate antibiotic
therapy, most often a specific antibiotic such as azithro-
mycin.74 Cough may persist for many weeks after effective
treatment and is not a reason for continued exclusion from
the facility.

2. During the initial routine screening process upon facility
entry, screen family members and other close contacts of
infected children for respiratory symptoms, because in-
fants and young children commonly acquire pertussis
from a family member who has not yet sought medical
care for cough illness.75

3. Restrict healthy individuals exposed to pertussis from the
facility until active infection has been excluded and pro-
phylactic antibiotics have been started. Written medical
clearance from a healthcare provider is required. Specific
antibiotics (eg, azithromycin or erythromycin) can prevent
the development of pertussis in susceptible individuals
who are exposed to pertussis.

4. Restrict healthy individuals exposed to pertussis who re-
fuse or are unable to take prophylactic antibiotics for 21
days after the last pertussis exposure. Written medical
clearance from a healthcare provider is required.

5. When a case of pertussis is identified in a guest, staff mem-
ber, or volunteer, identification of exposed persons is es-
sential so that prophylactic antibiotics can be prescribed by
their medical care provider or local health department.74 In
this situation, notify the program manager immediately.
Exposed guests should be identified, notified, and instructed
to contact their healthcare providers. The local public health
department may also assist with this task.

6. Vaccines are available to prevent pertussis in children and
adults. A single dose of tetanus toxoid-reduced diphtheria
toxoid- and acellular pertussis (Tdap) vaccine is recom-
mended for all adults who have close contact with infants
younger than 12 months of age.76

Rashes of Unknown Cause

Background. Skin rashes can have many different causes, in-
cluding bacteria, viruses, fungi, parasites, allergies, medications,
insect bites, and medical conditions. A rash can sometimes be
the sign of a contagious infection. However, a rash that develops
without fever or other signs or symptoms of acute illness is
usually not indicative of a contagious infection.23

Recommendations

1. Refer individuals with a rash and fever for medical eval-

uation. Manage entry, or reentry, into the family-centered
residential facility for each case on an individual basis,
based on recommendations of the healthcare provider.

Respiratory Diseases

Background. Respiratory diseases may present as upper
tract disease, such as “the common cold,” sinusitis, or
croup, or they may manifest as lower tract disease, such
as pneumonia or bronchiolitis. Lower tract respiratory dis-
ease can be associated with substantial morbidity and mor-
tality, the risk of which depends on the age of the patient,
underlying disease, and the organism causing the infection.

Upper respiratory tract infections are most commonly
caused by respiratory viruses, including adenovirus, rhi-
novirus, RSV, human metapneumovirus, influenza viruses,
parainfluenza viruses, and coronaviruses. Lower respira-
tory tract infections can be caused by either viruses or
bacteria. In infants and severely immune-compromised in-
dividuals, these viruses can cause severe lower tract disease.
RSV bronchiolitis is the most common cause of hospital-
ization for respiratory disease in infants.77 In severely im-
mune-compromised individuals, RSV pneumonia carries
high morbidity and mortality78 and can be associated with
large outbreaks.79 In both children and adults, bacterial
pathogens such as Streptococcus pneumoniae and atypical
bacteria such as Mycoplasma pneumoniae and Legionella
cause pneumonia.

Most respiratory viruses are spread by respiratory drop-
lets through coughing and sneezing. For certain respiratory
viruses, such as RSV, direct contact with infected respi-
ratory secretions or objects contaminated with respiratory
secretions is another way the virus can be spread. Bacterial
causes of respiratory disease are spread by respiratory
droplets before patients have received 24 hours of effective
antibiotics.

It is important to be aware of epidemics of respiratory
tract viruses, most frequently influenza virus in various
worldwide locations. For example, epidemics caused by the
SARS virus (severe acute respiratory syndrome CoV) of
2003 began in Asia but spread to other continents. Sim-
ilarly, pandemic influenza A (H1N1) 2009 virus had a
worldwide distribution with foci of infection changing
over time. Various different bird influenza viruses have
circulated in China but have not spread far. The local
health department sends alerts to the healthcare com-
munity when there is risk of a dangerous virus being in-
troduced into a specific community.

Influenza is the only respiratory tract virus for which a
vaccine is available and recommended annually for all in-
dividuals 6 months of age and older. High-risk prematurely
born infants may receive a monthly dose of RSV antibody
(palivizumab, or Synagis) during the RSV season to pre-
vent severe disease and hospitalization if they meet the
criteria defined by the AAP.
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Recommendations

1. Restrict individuals with viral respiratory illness from en-
tering the family-centered residential facility until they
have been fever-free for 24 hours without antifever med-
ication. Require the guest to restrict themselves to their
private room until all symptoms (eg, runny nose, cough,
and congestion) are resolved.

2. Restrict individuals diagnosed with bacterial pneumonia
from facility entry until they have received 24 hours of
effective antibiotics and have been fever-free for 24 hours,
with the exception of Legionella. Allow entry for patients
with Legionella pneumonia, because it is not transmitted
from person to person. See “Pertussis” for specific infor-
mation about management of persons diagnosed with
pertussis.

3. Allow healthy individuals exposed to a person with a re-
spiratory illness to enter the facility. See “Pertussis” for
specific information about management of persons ex-
posed to pertussis.

4. Educate all family members about the importance of
cough etiquette, frequent hand hygiene, and appropriate
removal and careful handling of contaminated items (eg,
tissues, clothing, linens, and toys).

5. From the time when the influenza season is approaching
and influenza vaccine becomes available in a community,
take the opportunity to remind families of the importance
of getting influenza vaccine. A new vaccination is required
each year. It would be especially helpful for families to be
directed to places where they can obtain vaccine.

Scabies

Background. Scabies is an itchy skin infestation caused by
the mite Sarcoptes scabiei var. hominis. Common symptoms
include itching and a bumpy rash between the fingers and
toes, around the wrists and the elbows, under the breasts,
and in the genital area.80 Rash may also occur on the head,
neck, palms, and soles in children. Crusted or Norwegian
scabies is a severe form of scabies that affects primarily the
elderly and those who are immune compromised. Outbreaks
of scabies, especially crusted scabies, have occurred in hos-
pitals,81 nursing homes,82 and other residential facilities,
sometimes lasting for several months.

Scabies is usually transmitted by prolonged skin-to-skin
contact with an infected person.80 Occasionally, contact with
contaminated items such as clothing or linen can result in
transmission. Individuals with crusted scabies are very infec-
tious because of the large number of mites present.

Recommendations

1. Restrict individuals with untreated scabies from entry to
the family-centered residential facility.

2. Allow individuals to enter the facility once treatment has

been completed (usually overnight). Itching may persist
for several weeks after scabies treatment and is not a reason
for exclusion.

3. Refer all healthy family members/household members of
an infected person to a healthcare provider for treatment,
but these individuals need not be excluded from the facility
unless a rash is present.

4. Wash and dry all clothes and linen used by an affected
person in hot water and high heat cycle to kill mites and
prevent reinfestation. Place any items that cannot be laun-
dered (eg, stuffed animals and pillows) in a plastic bag
and dispose of them.

5. Rooms occupied by guests subsequently diagnosed with
scabies do not require application of pesticides.83 However,
the furniture and carpeting in a room occupied by a person
with crusted scabies should be thoroughly cleaned and
vacuumed to remove skin crusts and scales that may con-
tain mites.

6. Because crusted scabies is very contagious, a single case
in a guest should prompt surveillance for additional cases
in guests or staff members. Multiple cases of crusted sca-
bies in guests and/or staff members should prompt no-
tification of the local public health department to assist
with control measures.

Skin and Soft Tissue Infections

Background. Infections of the skin and soft tissues are
caused most frequently by Staph aureus (also referred to as
“staph”) or Streptococcus pyogenes (also referred to as “strep”
or “group A strep”). Staph infections may be caused by staph
strains that are very susceptible to antibiotics or MRSA
(methicillin-resistant Staphylococcus aureus) strains that are
resistant to many frequently used antibiotics. The likelihood
of a particular organism depends on the type of skin infection
(eg, impetigo, cellulitis, or abscess), the cause of infection (eg,
unknown, trauma, or animal bite), and the individual’s un-
derlying risk factors (eg, previous history of skin infections
and immune function).84 Many skin infections are easily
treated with oral antibiotics alone. Some types of skin infec-
tions, especially those caused by Staph aureus, may require a
minor surgical procedure to drain pus from an abscess (also
called a boil), if present. If the infection is particularly severe,
it may necessitate hospital admission for intravenous (IV)
antibiotics.84 In recent years, there has been an increase in
frequency of skin infections due to MRSA, and therefore the
spread of MRSA is of particular concern for healthcare
facilities.85

The risk of transmission of bacteria to others depends on
the type of skin infection and the specific bacteria causing
the infection. Staph aureus (including MRSA) is easily trans-
mitted from person to person by direct contact with infected
fluids, such as pus draining from a boil or the respiratory
secretions of an individual with staphylococcal pneumonia.86

Individuals can sometimes be colonized, meaning that the
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table 1. Examples of Significant Varicella Exposures in a Family-Centered Residential Setting

Chickenpox
1. Household: residing in the same household during the contagious period
2. Playmate: face-to-face indoor play with an infectious persona

3. Multifamily facility: in the same room, family lounge, or common area with an infectious persona

Zoster (shingles)
1. Intimate contact (eg, touching or hugging) with a person having skin lesions that are deemed contagious
2. Follow the same guidance for chickenpox if the person has disseminated zoster (eg, skin lesions in more

than 1 area of the body, usually in patients with weakened immune systems)

a Minimum duration of exposure needed for transmission of the varicella virus is not clearly defined but may be
as short as 5 minutes.

bacteria live in their nose, in their throat, or on their skin
but they do not have symptoms of infection.86,87 Transmission
can be minimized by avoiding direct contact with infected
fluids, close attention to hand hygiene, and containment of
draining fluid with frequent dressing changes.85

Recommendations

1. If the individual’s skin infection is caused by group A
streptococcus (GAS), please refer to the following section,
“Streptococcal Infections (Including Strep Throat),” for
guidance.

2. Restrict individuals with skin and soft tissue infections and
active drainage from the infection site. After an individual
has a surgical drainage of an infected abscess (boil), allow
entry into the facility as long as the skin lesions can be
kept completely covered at all times with a clean and dry
dressing.

3. Allow healthy individuals exposed to someone with a skin
infection entry to the facility without restriction.

4. Refer individuals who develop a skin infection while stay-
ing at the facility for medical evaluation. Until evaluated,
restrict the individual to his or her private room.

5. Educate all family members about the importance of fre-
quent hand hygiene and appropriate, prompt removal and
careful handling of contaminated items (eg, used band-
ages, clothing, and linens).

Streptococcal Infections (Including Strep Throat)

Background. Strep throat is caused by group A strepto-
coccal (GAS) bacteria. It most commonly presents as an
infection of the throat and tonsils called pharyngitis or
tonsillitis. Symptoms include fever, sore throat, and en-
larged lymph nodes in the neck. Scarlet fever is a char-
acteristic red, sandpaper-like rash that can occur along
with strep throat.88

Strep throat can be spread by contact with respiratory se-
cretions or by sharing contaminated objects, such as utensils,
cups, and straws.88 Individuals are considered contagious until
they have been treated with appropriate antibiotics for 24
hours.23

Recommendations

1. Restrict individuals with an active GAS infection from
entry to the family-centered residential facility.

2. Allow individuals to enter the facility once they have com-
pleted at least 24 hours of antibiotic treatment and are
fever-free for 24 hours (without the use of fever-lowering
medications).9,23

3. Allow healthy individuals who have been exposed to some-
one with a documented case of GAS infection or strep
throat to enter the facility.

4. Refer exposed individuals who develop symptoms for
medical evaluation; they should undergo testing and be
treated if that test is positive and the previous steps apply
to their entry to the facility.23

Tuberculosis

Background. Tuberculosis (TB) is a disease caused by in-
fection of the lungs and other organ systems with Myco-
bacterium tuberculosis bacteria. After infection with M. tu-
berculosis, the bacteria may remain in the body and not cause
disease, called latent TB infection (LTBI). Persons with LTBI
have no symptoms and are not infectious.89 Sometimes
rather than remaining latent, the bacteria will cause active
disease. Active disease can occur at any time in a person
with untreated LTBI, but it most commonly occurs 1–6
months after infection and is characterized by fever, chills,
night sweats, weight loss, and cough.90 TB is transmitted by
small airborne respiratory droplets that may remain sus-
pended in the air and travel long distances. It is usually
transmitted only through air and not by contact with sur-
faces or objects.89

LTBI is not contagious. Persons with active TB disease are
potentially contagious until they are treated with antituber-
culosis medications. Follow-up testing is often performed to
prove that they are no longer contagious. Persons most at
risk of acquiring TB are those who have shared the same air
space in a household or other enclosed environment with a
person with active TB infection for a prolonged period of
time.89
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table 2. Criteria for Individual to Be Considered “Noncontagious” Despite Exposure to Varicella

Individual must meet at least 1 of the following criteria (signed medical clearance required):
1. History of having chickenpox or shingles (diagnosed by a healthcare provider)
2. Documentation of 2 doses of varicella-containing vaccine, separated by at least 3 months
3. Documented varicella antibodies (also known as a positive varicella IgG blood test)
4. It has been at least 21 days since the person’s last significant exposure to the person with chickenpox or

shingles (if the exposed person received postexposure prophylaxis [IVIG or VariZIG], it must be at least 28
days since last exposure)

Recommendations

1. Restrict individuals with active tuberculosis from the fam-
ily-centered residential facility until they have been judged
to be noninfectious and they have written medical clear-
ance from the treating healthcare provider or local public
health department. Verbal medical clearance by direct tele-
phone consultation with a public health official is also
acceptable.

2. Allow persons with latent TB infection (LTBI) to enter the
facility without restriction.

3. Restrict entrance to the facility to healthy family members
exposed to a person with active TB until they have written
medical clearance from the treating healthcare provider
or the local public health department. Verbal medical
clearance by direct telephone consultation with a health
department official is also acceptable.

4. Ask any guest who is newly diagnosed with active TB and
his or her family to vacate the facility immediately. Require
written medical clearance for readmission to the facility.
On the basis of consultation with the public health de-
partment, the program manager may be asked to identify
and notify all exposed guests and instruct them to seek
medical attention.23

Varicella-Zoster Virus (Chickenpox and Shingles)

Background. The varicella-zoster virus is highly contagious
and is the cause of both chickenpox and shingles. Chickenpox
is characterized by fever and an itchy body rash of fluid-filled
blisters on a red base (“dew drops on a rose petal”). The rash
is typically scattered over the body, including the scalp, and
it eventually forms scabs. The severity of disease increases
with age and is most severe in those with weakened immune
systems.91 Chickenpox may be complicated by pneumonia,
brain inflammation (encephalitis), or bacterial infections.91

After chickenpox, the varicella-zoster virus remains dormant
in the body. Routine vaccination against varicella reduces the
risk of acquiring chickenpox.

Shingles (also called herpes zoster) is an illness that occurs
when the latent varicella-zoster virus becomes active again.
Shingles is characterized by clusters of very painful blister-
like skin lesions that can develop anytime in a person’s life-
time but that most commonly occur after the age of 60 years
or during periods of immune compromise. Pain may persist
long after the lesions of shingles have healed.

A person with chickenpox is highly contagious starting from
2 days before the first onset of rash until all blisters are com-
pletely dried and crusted.91 During chickenpox, the virus is
transmitted via respiratory secretions and direct contact with
the skin lesions. In a household setting, chickenpox has a sec-
ondary transmission rate to susceptible individuals of up to
96%;92 in the hospital setting, the secondary transmission rate
ranges from 4.5% to 29%.93 At least 1 hospital outbreak in-
volving a family-centered residential facility has been reported.3

A person with shingles is contagious until all blisters are
completely dried and crusted. During an episode of shingles
the virus is transmitted via direct contact with the skin or
contaminated items. In immune-compromised patients, the
virus may be present in respiratory tract secretion if dissem-
inated zoster develops, and the rash may be present on both
sides of the body. Person-to-person transmission has been
described in hospital94 and adult long-term care facility95 set-
tings. However, if an individual has a healthy immune system
and localized lesions that can be covered, it is unlikely that
transmission will occur.

Recommendations for chickenpox

1. Restrict individuals with active chickenpox from entrance
to the family-centered residential facility.

2. Once the rash is completely crusted and the patient is
without fever, allow an individual with chickenpox to enter
the facility without restriction; written medical clearance
from a healthcare provider is required prior to facility
entry, stating that the rash is completely crusted and the
person is no longer contagious.

3. Significant exposures to chickenpox are defined in Table
1.91 Restrict persons who have been recently exposed to
chickenpox until the criteria in Table 2 are met. Prior to
entry, require written medical clearance from a healthcare
provider that documents why the exposed individual is
not contagious. To be considered noncontagious, 1 of the
following 4 criteria must be met (see Table 2):96 (1) the
person has a past history of having had chickenpox or
shingles (diagnosed by a healthcare professional); (2) the
person has documentation of 2 doses of varicella-con-
taining vaccine, separated by at least 3 months; (3) the
person has documented varicella antibodies (also known
as a positive varicella IgG blood test); or (4) it has been
at least 21 days since the person’s last significant exposure
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to the person with chickenpox (if the exposed person re-
ceived postexposure prophylaxis [IVIG or VariZIG], it
must be 28 days since the last exposure).

4. Request that individuals with suspected chickenpox vacate
the facility immediately and seek medical evaluation. Re-
quire written medical clearance to return.

5. Individuals with chickenpox are considered contagious
during the 2 days before the first appearance of rash.91 If
an individual diagnosed with active chickenpox entered
the facility anytime during the 2 days before rash onset (or
while the person has a rash), notify the program manager
immediately. The program manager must identify and no-
tify exposed guests and instruct them to immediately con-
sult a healthcare provider to determine if postexposure
prophylaxis is recommended.

Recommendations for shingles

1. Allow individuals with an active case of shingles to enter
the family-centered residential facility only if there is writ-
ten confirmation that the following criteria are met: (1)
the rash is localized on one side of the body and can be
completely covered by a dressing and/or clothing, (2) the
person has a normal immune system, (3) the person is
not taking medications that can weaken his or her immune
system, and (4) the person is capable of frequent hand
hygiene and understands the importance of caring for the
lesions and dressings in such a way as to contain the le-
sions. If all criteria cannot be met, then the individual
should be restricted from the facility.

2. If the individual with shingles meets criteria to allow entry,
restrict the individual to his or her private room at all
times until the rash is completely crusted.

3. Educate all family members about the importance of fre-
quent hand hygiene and appropriate disposal of potentially
contaminated items (eg, dressings, clothing, and linens).

4. People nonimmune to varicella can get chickenpox if di-
rectly exposed to shingles. Interview individuals recently
exposed to a person with shingles about the level of ex-
posure to the skin lesions. If the person’s exposure was
significant (see Table 1), then require written medical
clearance prior to entry to the facility. The documentation
should include the reason why the exposed individual is
not contagious to others. To be considered noncontagious,
1 of the following 4 criteria must be met (see Table 2):
(1) the person has a past history of having chickenpox or
shingles (diagnosed by a healthcare provider), (2) the per-
son has documentation of 2 doses of varicella-containing
vaccine separated by at least 3 months, (3) the person has
documented varicella antibodies (also known as a positive
varicella IgG blood test), and (4) it has been at least 21
days since the person’s last contact with the rash (if the
exposed person received postexposure prophylaxis [IVIG
or VariZIG], it must be 28 days since the last exposure).

5. Request individuals suspected of having shingles to vacate

immediately and refer them for medical evaluation. If the
person is diagnosed with shingles (and chickenpox is ruled
out), then refer to the above guidance for managing in-
dividuals with an active case of shingles.

endorsements

This guideline has been endorsed by the Pediatric Infectious
Diseases Society.
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appendix a

figure a1. Family-centered residential facility guest health screening questions.
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figure a2. Family-centered residential facility medical clearance form for epidemiologically significant infections.
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appendix b

vaccines

Background

How vaccines work. Vaccines prime the immune system
against future “attacks” by a particular germ or infectious agent
(bacteria or virus) that can cause serious disease. The goal is
for the vaccine to imitate what happens when the body sees
the actual germ but without causing illness. Vaccines may be
made from killed bacteria or viruses, weakened (attenuated)
viruses, or a substance produced by bacteria (toxin, protein,
or polysaccharide antigen). The material in the vaccine is not
strong or plentiful enough to make the recipient sick, but it is
enough to cause the immune system to produce antibodies.
As a result, future immunity is developed against the disease
without getting sick. If one is reexposed to the infectious agent,
the immune system will recognize and fight it. In some in-
stances, vaccines may provide better immunity than the natural
infection.

Impact of vaccines. The development and delivery of vac-
cines is cited as one of the 10 most important public health
accomplishments of the 20th century because of the dramatic
prevention of illness, disability, and death from several infec-
tions. Examples of the enormous impact that vaccines have
had on health in the United States are summarized in Table
B1. The numbers of cases of disease and death that have been
prevented is extraordinary, and business analyses demonstrate
the economic benefit of vaccination. A recent study indicates
that vaccinating every child born in the United States prevents
approximately 42,000 deaths and 20 million cases of disease.
It has been shown with several vaccines that the rate of disease
drops dramatically when the vaccine is introduced and, if use
is suspended for cost or safety reasons, the disease returns. The
reasons why recommended vaccines are provided to all children
and adults are summarized in Table B2.

Vaccine safety. Since families no longer encounter diseases
such as polio, measles, and bacterial meningitis, they do not
appreciate the threat that these diseases pose to children and
communities. At the same time, there has been much infor-
mation in newspapers and on the Internet about potential side
effects of vaccines. While some information is accurate, much
of it is not, and this may cause unnecessary fear among parents.
It is important to understand the dedication of vaccine man-
ufacturers, professional organizations that develop recommen-
dations, and individual providers to assuring the safety of rec-
ommended vaccines. There are several stages at which vaccine
safety is determined that are summarized in Table B4. Some
of the more recent safety questions that have been answered
include the following.

1. The potential role of mercury and other chemicals in
vaccines in causing autism has been disproven. When this
suspicion arose, thimerosal, the mercury-containing preser-
vative in some vaccines, was removed in 1999. However, after
many comprehensive studies, it was determined that ethyl mer-

cury, the formulation of mercury that was in the preservative,
is eliminated from the body rapidly, is not detected in the brain,
and certainly does not cause autism.97 In contrast, methyl mer-
cury, the form of mercury that is present in the environment
(eg, certain fish), is retained in the body. Nevertheless, mercury
is not present in currently available vaccines.

2. The role of vaccines themselves in causing autism has
also been disproven. Similarly, many studies of autism and
vaccines have been completed, and the final determination is
that vaccines are NOT the cause of autism. The relevant in-
formation is summarized in the May 2004 report of the In-
stitute of Medicine.98 This final determination is especially im-
portant so that research efforts will be directed toward more
likely causes of autism.

3. It was suspected that the first rotavirus vaccine, Rotashield,
licensed in 1998, was associated with a rare adverse event,
intussusception, where one portion of the intestine slides into
another. The recommendation for Rotashield was withdrawn
in July 1999, 10 months after licensure, because of concern for
this very rare complication (1 in 10,000). New formulations
of rotavirus vaccines were developed and tested in more than
35,000 infants and have been in use since 2006, with no in-
creased risk of intussusception or other serious adverse events.

4. The belief that influenza vaccine causes the flu is un-
founded, since the killed or injectable vaccine is incapable of
replication necessary to cause infection and disease. Similarly,
the live-attenuated influenza vaccine (Flu-Mist) is unlikely
passed from a vaccinated person to an unvaccinated person
because it is shed in quantities below the amount required for
transmission to others. Furthermore, this vaccine virus cannot
cause disease in the lungs because it is “cold adapted,” meaning
it is unable to replicate at the higher temperatures inside the
lungs. It was created to specifically work and remain only inside
the nose and throat.

Recommended Vaccine Schedules

Infants, children, and adolescents. Each year, the CDC, the
AAP, and the American Academy of Family Physicians (AAFP)
review the new information on vaccines from the previous year
and update the recommendations for routine vaccines for chil-
dren and adolescents for the upcoming year. Changes in vaccine
schedules usually include addition of new vaccines that have
been licensed for use and changes in numbers of doses of a
specific vaccine on the basis of studies of infections that con-
tinue to occur, usually due to a waning immunity over time
or inadequate primary response. The updated vaccine schedule
is published in January or February each year. There are now
16 diseases that are prevented by the vaccines recommended
in the schedule for children and adolescents in 2013. Infor-
mation about these vaccines can be found at the following
website: http://www.cdc.gov/vaccines/schedules/easy-to-read
/index.html.

Adults. In 2002, the first schedule for immunizations of
adults was formulated by the CDC, the AAFP, the American
College of Obstetricians and Gynecologists (ACOG), and the
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American College of Physicians–American Society of Internal
Medicine (ACP-ASIM) with the IDSA. Since that time, annual
updates for the adult immunization schedule according to age
and underlying condition are published at the following
website: http://www.cdc.gov/vaccines/schedules/easy-to-read
/index.html.

The need for immunizations does not end when you reach
adulthood. The specific vaccines needed as an adult depend
not only on age, lifestyle, overall health, pregnancy status, and
travel plans but also on the risk of vaccine-preventable diseases
in close contacts. It is important for adults to keep up with
the vaccines recommended for them by age and underlying
medical condition both for their own health and for reducing
the risk of transmission of infection to vulnerable contacts.
Healthcare personnel are required to receive certain vaccines
according to the recommended schedule to reduce the risk of
transmission of infections to vulnerable patients. Also, some
vaccines are recommended for adults on the basis of age or
risk for serious disease. A discussion of vaccines that are ben-
eficial for each adult should be part of general health main-
tenance. More information about the recommended adult im-
munizations is contained in a short video available at http://
www.cdc.gov/CDCTV/VSI_Vaccination/index.html.

Perspective of Family-Centered Residential Facilities

Guests, such as at a RMH, are frequently (1) children with
underlying medical conditions (eg, transplants, malignancy,
and prematurity) that place them at increased risk for serious
complications of vaccine-preventable diseases, (2) adult and
child members of the families of these vulnerable children, and
(3) families from foreign countries where there may still be
ongoing outbreaks of vaccine-preventable diseases, such as
measles. Many of the patients do not respond well to vaccines
due to impairment of their immune systems, or they may be
too young to receive the recommended vaccines. Therefore, it
is critical to minimize their exposure to such vaccine-pre-
ventable infections by encouraging that their close contacts
have received all of the recommended vaccines. Ideally, all
program staff members, volunteers, and families should rou-
tinely consult with their healthcare providers to verify their
immunization status and obtain the recommended vaccines.
By ensuring that staff members and volunteers are up to date
on recommended vaccines, the risk of exposure of vulnerable
patients and their families to vaccine-preventable illnesses, such
as influenza, pertussis (whooping cough), measles, mumps, and
varicella (chickenpox), will be reduced. While family-centered
residential facilities are not a site of healthcare delivery, the
staff members and volunteers can play an important role in
providing educational material to families who are far from
home, stressed, and not thinking about “routine” health mat-
ters. It would be ideal for staff to provide information that
reminds residents of the importance of obtaining recom-
mended vaccines and locations where vaccines may be ob-
tained, particularly for influenza during the winter months.
This may be developed in partnership with the nearby medical

facility where the majority of patients are being treated. Sick
children who stay at family-centered residential facilities while
receiving medical care should have their immunization records
reviewed by their healthcare providers. Their ability to receive
vaccines will be determined by their underlying illnesses and
therapy. Some vaccines are contraindicated during specific
medical therapies.

For prevention of influenza, there is strong evidence that
providing vaccine to both adult and pediatric contacts of vul-
nerable individuals reduces the risk of the vulnerable individ-
uals from developing influenza infection and its complica-
tions.99-103 Similar observations have been made for the
pertussis vaccines, especially the adolescent and adult Tdap
formulations, and for pneumococcal vaccines.104,105 Herd im-
munity is especially important for populations of vulnerable
patients.

Specific Vaccine-Related Highlights for Family-Centered
Residential Facility Staff

Influenza vaccine. Influenza vaccine is now recommended an-
nually for all individuals who are 6 months of age or older.
The benefits of influenza vaccine that have been established
include (1) reduced incidence of serious disease, including
complications associated with influenza in recipients and in
close contacts of recipients; (2) reduced absenteeism from
school or work; and (3) reduced use of antimicrobial agents
in patients during the flu season. Influenza vaccine does not
cause the flu. Influenza vaccination is especially important for
the elderly, young children between 6 months and 5 years of
age, and those who have high-risk underlying medical con-
ditions, such as pregnancy, diabetes, and neuromuscular, heart,
or lung disease. It is also important to vaccinate those who
have close contact (household or workplace) with vulnerable
patients who are at high risk of developing severe disease and
complications, may not respond well to vaccine themselves, or
may be too young to receive vaccine. There are 2 types of
influenza vaccines: killed vaccine (the shot) and live-attenuated
vaccine (the nasal mist). Although the nasal mist may result
in shedding of the weakened virus for an average of 7 days,
transmission of vaccine virus occurs rarely, and serious illness
associated with vaccine strain transmission has not been re-
ported. The nasal mist vaccine may be given to otherwise
healthy individuals in contact with immunosuppressed patients
except for those who are in the highest-risk phase of their stem
cell transplantation, when they are hospitalized in special iso-
lation rooms. Updated information concerning influenza vac-
cine is published annually by the CDC.

Adult pertussis vaccine (Tdap). Although strides had been
made in pertussis (whooping cough) control through vacci-
nating infants and children under 7 years of age, increasing
rates of disease have been noted in the United States since
1990. Increased rates of pertussis have been attributed to wan-
ing immunity and a persistent reservoir of disease in adoles-
cents and adults. Infants under 6 months old are too young
to have received a complete pertussis vaccination series. There-
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fore, infants are at the highest risk of severe disease and death
due to pertussis. In 2006, a new pertussis vaccine containing
a lower concentration of pertussis antigens, Tdap, was licensed
and is recommended as a single dose for use in adolescents 11
years of age and older. While Tdap provides a booster for
protection against tetanus, the importance of Tdap for adults
who are in contact with young infants must be emphasized.
The most recent recommendations for Tdap vaccine are listed
in Table B3.

Measles, mumps, rubella (German measles), varicella (chick-
enpox). These vaccines are recommended for adults who do
not have documentation of vaccination or history of disease.
In addition, there is a vaccine, Zostavax, recommended for
adults more than or equal to 50 years old to prevent shingles
that is caused by a reactivation of the chickenpox virus. Shingles
occurs in individuals who have had chickenpox in the past but
have waning immunity. Protection against shingles also reduces
the risk of a vulnerable patient being exposed to the varicella-
zoster virus.

Hepatitis A vaccine. Certain areas of the United States and
other countries were known to have high rates of hepatitis A
virus infections, often due to contaminated water supplies.
However, since the introduction of hepatitis A vaccine, the
rates of disease have been reduced dramatically. Hepatitis A
vaccine is recommended for all children and for adults who
are likely to be at risk due to travel or medical conditions, (eg,

liver disease of other causes). Individuals likely to come into
contact with international adoptees will also benefit from hep-
atitis A vaccine.

Hepatitis B vaccine. Hepatitis B virus is transmitted
through blood or body fluids and may be transmitted sexually.
Occupational exposures may occur if there is contact of mu-
cous membranes (conjunctivae, lips) or skin that is not intact
with blood or body fluids of infected individuals. Individuals
with diabetes are also known to have especially severe disease
when they develop hepatitis B infection. Thus, hepatitis B vac-
cine is recommended for individuals who are sexually active,
may come in contact with blood, and who have diabetes.

Pneumococcal vaccines: the “pneumonia” shot, Pneumovax
(PPSV 23), and Prevnar (PCV-13). The PPSV 23 vaccine is
recommended for individuals over the age of 2 years who have
a medical condition that places them at high risk for invasive
infection due to Streptococcus pneumoniae. In addition, the
vaccine is recommended for all adults over the age of 65 years
because of the increased risk of more severe disease in this age
group. A different form of pneumococcal vaccine (PCV-7, now
PCV-13) has been given routinely to all infants since 2000. In
2012, the recommendation for PCV-13 was extended to all
individuals who did not receive this vaccine during infancy
and are at increased risk of developing serious disease asso-
ciated with S. pneumoniae infections related to underlying med-
ical conditions that impair their ability to fight these infections.

table b1. Impact of Vaccines on the Health of Children in the United States108

Infection/year vaccine introduced No. of cases reported each year No. of deaths reported each year

Smallpox/1798
1900–1904 14,164 1,528
1949 Last case in US
1971 Routine vaccination of children ended
1977 Eradicated from world

Measles/1963
1920 469,924 7,575
1958–1962 503,282 432
2000 Measles elimination (interruption of year-round

transmission) achieved in the US
2011 222 (all related to importations; 86% not vaccinated)

Diphtheria/1923
1920 147,991 13,170

Pertussis/1940s, 1991, 2006
1940–1945 175,000 5,099
1980–1990 2,900
2010 27,550 27

Polio/1955
1951–1954 16,316 1,879
1963 !100
1991 Wild-type viruses eliminated from

Western Hemisphere
H. influenzae type ba/1985, 1987, 1990

Before 1985 20,000, most !5 years of age
2009 35 Hib, 178 unknown serotype

Rotavirus/1998, 2006
Before 1998 3,000,000 20–60

a Leading cause of meningitis in children before introduction of vaccine.
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table b2. Reasons Why Recommended Vaccines Are Provided to All Children and Adults

1. Immunizations save lives. Just ask your grandparents what it was like to live in an era when the threat of polio returned
every summer or when children died from bacterial meningitis.

2. Immunization protects vulnerable close contacts. Very vulnerable babies who are too young to be vaccinated, the elderly, or
those with weakened immune systems who may not respond to vaccines can be protected by having all those around them
receive vaccines and decrease exposure to serious infections. Examples include pertussis and influenza.

3. Immunizations save time and money.
4. Immunizations will protect future generations.
5. Vaccines are safe and effective. Those who develop, manufacture, and administer vaccines are very interested in assuring the

safety of vaccines. Monitoring for safety is ongoing for all vaccines.

table b3. Most Recent Recommendations for Tdap Vaccine106,107

1. Administration of a single dose of Tdap to all those ≥11 years of age.
a. There is no need to wait a specific amount of time since the previous tetanus shot, Td.
b. All adults can receive Tdap, even if 165 years of age.

2. Priority for Tdap includes
a. Contact with young infants, especially newborns.
b. Contact with other vulnerable patients.
c. Pregnant women either during the second or third trimester of each pregnancy or immediately after delivery.

table b4. Stages of Vaccine Development and Testing in the United States109

1. Vaccine development
a. Exploratory, preclinical: laboratory research to identify what parts of a microorganism that causes disease could be used in

a vaccine to produce immunity, or protection against that disease.
b. Preclinical: use of culture systems and animals in laboratory study to test responses to the candidate vaccine and to identify

adjustments that are needed.
c. Application to the Food and Drug Administration (FDA) to obtain permission to test the vaccine in humans.

2. Vaccine testing
a. Phase 1: testing in a small group of healthy adults to determine safety, type of response, and how well the vaccine is

tolerated.
b. Phase 2: a larger group that may include children to determine safety, the response produces, the schedule, and method of

delivery; includes a test group and a group that receives a placebo or a substance that has no vaccine or medication but is
given the same way.

c. Phase 3: a study of a very large number of people in the vaccine and control groups to determine that very rare adverse
events do not occur and that the vaccine prevents disease. Recent studies of the rotavirus vaccine contained 130,000 people
in each group.

3. Approval and licensure by the FDA
a. Review of all safety and efficacy data.
b. Review of the manufacturing process and the site where vaccine is made.

4. Recommendations for use
a. Review of all studies to determine, safety, efficacy, feasibility, schedules, and cost-effectiveness.
b. The Advisory Committee for Immunization Practices (ACIP, Centers for Disease Control and Prevention [CDC]), in con-

junction with representatives of the American Academy of Pediatrics (AAP), the American Association of Family Practition-
ers (AAFP), the Infectious Diseases Society of America (IDSA), and many other stakeholders, summarizes the information
available at a public meeting and votes on recommendations.

5. Postmarketing surveillance
a. Once a vaccine has been released and recommended for use, continued monitoring of vaccine safety and efficacy is performed

by the vaccine manufacturers and by the CDC through the Vaccine Safety Datalink (VSD) and the Vaccine Adverse Event
Reporting System (VAERS), both established in 1990. A parent, a healthcare provider, or friend of the patient who suspects an
association between a vaccination and an adverse event may report that event and information about it to VAERS. The CDC
then investigates the event and tries to find out whether the adverse event was in fact caused by the vaccination.
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