
Second Edition

Edited by

Barbara M. Soule

RN, MPA, CIC, FSHEA

Prof. Ziad A. Memish

MD, FRCPC, FRCPE, FACP, FIDSA

Preeti N. Malani

MD, MSJ

Best Practices in 

Infection Prevention 

and Control

An International Perspective

Best Practices in 

Infection Prevention 

and Control

An International Perspective



Joint Commission International
The mission of Joint Commission International is to improve
the quality of care in the international community through
the provision of education and consultation services.

Joint Commission Resources educational programs and publi-
cations support, but are separate from, the accreditation activ-
ities of Joint Commission International. Attendees at Joint
Commission Resources educational programs and purchasers
of Joint Commission Resources publications receive no spe-
cial consideration or treatment in, or confidential information
about, the accreditation process.

© 2012 by Joint Commission International
Except Chapter 2, which is © 2012 World Health Organization

Joint Commission Resources, Inc. (JCR), a not-for-profit
affiliate of The Joint Commission on Accreditation of Health-
care Organizations (Joint Commission), has been designated
by The Joint Commission to publish publications and multi-
media products. JCR reproduces and distributes these materi-
als under license from The Joint Commission.

All rights reserved. No part of this publication may be repro-
duced in any form or by any means without written permis-
sion from the publisher.

Printed in the USA 5 4 3 2 1

Requests for permission to make copies of any part of this
work should be mailed to

Permissions Editor
Department of Publications
Joint Commission Resources
One Renaissance Boulevard
Oakbrook Terrace, Illinois 60181 USA
permissions@jcrinc.com

ISBN: 978-1-59940-619-0
Library of Congress Control Number: 2011941312

For more information about Joint Commission International,
please visit http://www.jointcommissioninternational.org.

For more information about Joint Commission Resources,
please visit http://www.jcrinc.com.

Manager, Publications: Paul Reis
Senior Project Manager: Christine Wyllie, MA
Production Manager: Johanna Harris
Executive Director: Catherine Chopp Hinckley, MA, PhD
Reviewers: Ann K. Jacobson, MSN, RN, CNAA; Claudia Jorgenson, RN, MSN; Virginia Maripolsky, MSW, BSN, RNC; 
Siew Lee Cheng, RN, MSN, CCNS

Content Editors:
Barbara M. Soule, RN, MPA, CIC, FSHEA
Practice Leader, Infection Prevention and Control Services
Joint Commission Resources/Joint Commission International

Prof. Ziad Memish, MD, FRCPC, FRCPE, FACP, FIDSA
Assistant Deputy Minister of Health for Preventative Medicine, Kingdom of Saudi Arabia
Adjunct Professor, Emory University

Preeti N. Malani, MD, MSJ
Associate Professor of Medicine, University of Michigan Medical School
Research Scientist, VA Ann Arbor Healthcare System GRECC

http://www.jointcommissioninternational.org
http://www.jcrinc.com
mailto:permissions@jcrinc.com


This book is dedicated to the memory of Professora Silma Pinheiro Ribeiro, RN, PhD
(1967–2011) of Belo Horizonte, Brazil. A 2010 Society for Healthcare Epidemiology of
America (SHEA) International Ambassador, Professora Pinheiro’s leadership and vision for 
infection prevention and control will be deeply missed.





Forewords
Mark R. Chassin, MD, FACP, MPP, MPH, President, The Joint Commission ..........................................vii
Steven M. Gordon, MD, President, Society for Healthcare Epidemiology of America ..................................ix

Introduction ....................................................................................................................................................xi

Chapter One
Infection Prevention and Control: A Global Perspective on a Health Care Crisis................................................1

Anucha Apisarnthanarak, MD; M. Cristina Ajenjo, MD; Linda M. Mundy, MD, PhD

Chapter Two
The World Health Organization Approach to Health Care–Associated Infection Prevention and Control........11

Benedetta Allegranzi, MD; Carmen Lúcia Pessoa-Silva, MD; Didier Pittet, MD

Chapter Three
Joint Commission International’s Infection Prevention and Control Standards and Requirements: 
A Detailed Study ..............................................................................................................................................19

Chapter Four
Surveying Infection Prevention and Control: The Role of Infection Prevention and Control 
in the Accreditation Survey Process ..................................................................................................................33

Chapter Five
Developing an Effective Infection Prevention and Control Program: Strategies for Success ..............................47

Barbara M. Soule, RN, MPA, CIC, FSHEA; Preeti N. Malani, MD, MSJ; 
Prof. Ziad A. Memish, MD, FRCPC, FRCPE, FACP, FIDSA

Chapter Six
Maintaining and Sustaining an Effective Infection Prevention and Control Program........................................89

Barbara M. Soule, RN, MPA, CIC, FSHEA; Prof. Ziad A. Memish, MD, FRCPC, 
FRCPE, FACP, FIDSA; Preeti N. Malani, MD, MSJ

Chapter Seven
Future Issues in Infection Prevention and Control..........................................................................................129

Jaffar A. Al-Tawfiq, MD, DipHIC, FACP, FCCP; Prof. Ziad A. Memish, MD, FRCPC, FRCPE, FACP, FIDSA

Appendix 1
JCI Infection Prevention and Control Requirements......................................................................................145

Appendix 2
Infection Prevention and Control Web Resources ..........................................................................................165

Compiled and edited by Nizam Damani, MBBS, MSc, MRCPI, FRCPath, CIC, DipHIC

Index ............................................................................................................................................................169

Contents

v





T
he term best is used in many personal and professional
settings. Within the Joint Commission enterprise, we
use the term frequently. For example, the Joint Com-

mission enterprise strives to make its accreditation programs
the best in the world. We aim to be the best at setting stan-
dards for health care organizations’ performance and the best
at assessing performance through on-site surveys and other
ongoing evaluation methods.

Being the best is a laudable goal, but even the finest
health care providers have no guarantees against adverse
events, such as health care–associated infections (HAIs). In
fact, the World Health Organization’s (WHO’s) May 2011
Report on the Burden of Endemic Health Care-Associated Infec-
tion Worldwide shows that HAIs continue to be the most fre-
quent adverse event in health care delivery worldwide.1 That
same study reports that for every 100 of the world’s hospital-
ized patients, somewhere between 7 and 10 will acquire at
least one HAI.1

Clearly, in terms of infection prevention and control
(IPC), we have not arrived at best. Even if we are trying, we
are not yet achieving it. That means we must make IPC 
better—much better. This is the urgent, intermediate goal we
must achieve.

Achieving and maintaining consistently high levels of
safety and quality over time and across all health care services
and settings—what we call high reliability—must be the ulti-
mate goal. Our challenge is to create a learning and perfor-
mance environment that turns health care into a
high-reliability industry with rates of preventable adverse
events that are equal to or better than the highest-reliability
industries in the world. IPC is a key factor in whether we suc-
ceed or fail in this work.

Incremental steps must be taken to make health care
better, and the Joint Commission enterprise is developing a
road map to help health care organizations more consis-

tently deliver high levels of performance with no variability
or lapses in care. In the area of IPC, our enterprise sets
requirements—standards and an International Patient
Safety Goal (Reduce the Risk of Health Care–Associated
Infections)—to guide caregivers toward a safe, reliable IPC
methodology. The Joint Commission Center for Transform-
ing Healthcare, which has forged partnerships with top US
hospitals to develop solutions for health care’s most critical
safety and quality problems—including hand hygiene and
surgical site infections—is scheduled to broaden its scope in
2012 to include hospitals outside the United States. And
our Joint Commission International Library of Measures
has begun tasking organizations with establishing core data
measures—particularly, for the audience of this book,
screening for and administering pneumococcal vaccination
as well as proper use of prophylactic antibiotics for surgical
patients—to drive focused, evidence-based clinical and
management practices.

This book’s task, as the title’s reference to best makes clear,
is to do for IPC what the Joint Commission enterprise strives
to do more broadly for health care—to help health care
organizations make major strides toward unprecedented levels
of safety and quality for all patients and staff.

As improvement tools spread and targeted solutions
become much more widely used, the reliability of health care
in protecting patients and their families from infection will
increase dramatically.

And that’s better.

—Mark R. Chassin, MD, FACP, MPP, MPH 
President, The Joint Commission

Reference
1. World Health Organization. Report on the Burden of Endemic Health

Care-Associated Infection Worldwide. 2011. Accessed 26 May 2011.
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T
he recently updated world population estimates from
the United Nations provides a strategic projection of
the world population as it continues on a path toward

aging and growth.1 The world population will likely increase
from the current 7 billion to 9.2 billion in 2050. This increase
will be absorbed mostly by the less developed regions (from 5.6
to 7.9 billion) and will include 1.6 billion older adults (> 60
years) and 3.6 billion in the 25- to 59-year-old cohort. There-
fore, strategies for employment creation in the developing
countries will be key to combating poverty, with its attendant
lack of basic hygiene and sanitation and access to health care,
and to promoting health and wellness.

Access to adequate health care remains a key concern
globally. Among the 234 million surgical procedures per-
formed annually, the wealthiest one third of the global popu-
lation accounts for 75% of the procedures, while the poorest
one third accounts for only 4%.2 Worldwide estimates suggest
that 11% of disability-adjusted life years are attributable to
diseases potentially treated with surgery.

A recent World Health Organization (WHO) report on
the burden of health care–associated infections (HAIs) is a
reminder that access to care does not necessarily imply safe
care.3 Health care–associated conditions are those harms
patients acquire while receiving treatment and include HAIs.
The WHO report estimated the prevalence for HAIs occur-
ring among patients in developed countries to be 7.6 per 100
patients but highlighted the fact that estimates for developing
countries are sparse (two thirds of the 147 developing coun-
tries have no published data). I experienced the complications
of care first hand with one of my initial outbreak investiga-
tions as an Epidemic Intelligence Officer at the US Centers
for Disease Control and Prevention (US CDC), which
involved a cluster of iatrogenic bacterial meningitis among
children in India receiving outpatient itrathecal chemotherapy
extrinsically contaminated with bacteria.4

The prescription for decreasing the HAI burden, especially
in settings with limited resources, is complex and will require
innovation. The contribution of poverty (malnutrition, inade-
quate resources and infrastructure) adds to the barriers of lack of
surveillance and use of standardized case definitions.

Tools and skill building for developing surveillance sys-

tems using planning, implementation, analysis, and interven-
tion are crucial for execution of infection prevention in devel-
oping countries. This second edition of Best Practices in
Infection Prevention and Control: An International Perspective
provides practical strategies for creating a learning and per-
formance environment for HAI prevention that is centered on
patient care. The Society for Healthcare Epidemiology of
America (SHEA) is pleased to partner with Joint Commission
International (JCI) to support this important work. SHEA
shares JCI’s commitment to patient safety and HAI preven-
tion. Those involved in infection control and prevention
understand the power of data-driven, patient-centered inter-
ventions and the need for science to inform interventions.
SHEA has a strong and growing international membership
and a commitment to infection prevention in developing
world.5 For example, SHEA has developed an International
Ambassadors Program targeting emerging leaders from
resource-limited regions to provide peer-to-peer networking
and opportunities to connect with SHEA leadership
(http://www.shea-online.org). The primary goal is to improve
patient outcomes with solutions based on the realities of the
local situations in these developing countries. Several ambas-
sadors have contributed content to this book, highlighting the
continued engagement the program seeks to foster.

Finally, money and foreign aid alone will not solve the
problems. Alex Perry describes how the success of distribut-
ing 300 million mosquito nets with a drop in malaria mor-
bidity and mortality required an execution strategy uniting
political leadership, business leadership, media, and engage-
ment of the population.6 The global challenges to achieve
systems for patient-centered health care throughout the
world will require strategies that are innovative (for exam-
ple, cell phones connecting to cloud databases can serve as
tools for meaningful surveillance and data collection), evi-
dence-based, and built on commitment and accountability.
HAIs, like other health care–associated conditions, must be
treated as a priority.

—Steven M. Gordon, MD
President, Society for Healthcare Epidemiology of America, 2011
Cleveland Clinic Foundation
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U
nfortunately, in the four years since this book’s first
edition, the numbers of infection prevention and con-
trol (IPC) challenges facing today’s health care

providers have not diminished. Health care–associated infec-
tions (HAIs) continue to plague patients and the organizations
that treat them, resource and infrastructure limitations and mis-
appropriations create unnecessary obstacles for effective IPC ini-
tiatives, emerging and reemerging diseases are still in evidence,
and threats of pandemics and even bioterrorism continue to
demand organizational diligence. More than ever, IPC must be a
priority in every health care setting in every corner of the globe.

This new edition, developed and published by Joint
Commission International (JCI) in partnership with The
Society for Healthcare Epidemiology of America (SHEA),
gives health care organizations everywhere more and better
tools and strategies for battling infections, whether the infec-
tion started outside or inside their facilities. The book out-
lines JCI’s requirements for meeting IPC accreditation
standards and its IPC–related International Patient Safety
Goal. It offers concrete examples of compliance via several
case studies in which organizations in a variety of settings
have achieved sustained IPC improvements, and it offers a
glimpse of future issues all organizations should be planning
to address sooner rather than later.

The Content

Chapter 1—Infection Prevention and Control: A

Global Perspective on a Health Care Crisis

Anucha Apisarnthanarak, MD; M. Cristina Ajenjo, MD; 
Linda M. Mundy MD, PhD
This chapter examines the sweeping, global scope of IPC,
including the global burden of HAIs, emerging infectious dis-
eases, occupational risk for blood-borne pathogens, and
bioterrorism.

Chapter 2—The World Health Organization

Approach to Health Care–Associated Infection

Prevention and Control

Benedetta Allegranzi, MD; Carmen Lúcia Pessoa-Silva, MD;
Didier Pittet, MD 

Three World Health Organization (WHO) IPC experts
describe their organizational approaches to HAIs, including
their guidelines, global campaigns, and practical tools.

Chapter 3—Joint Commission International’s

Infection Prevention and Control Standards and

Requirements: A Detailed Study

This chapter takes an in-depth look at the current IPC stan-
dards (and other related requirements) for JCI accreditation
and certification programs. It also examines the International
Patient Safety Goal that pertains to hand hygiene.

Chapter 4—Surveying Infection Prevention and

Control: The Role of Infection Prevention and

Control in the Accreditation Survey Process

This chapter walks organizations through the accreditation
process as it relates to IPC, including how surveyors check
standards and International Patient Safety Goal compliance
during the JCI on-site accreditation survey.

Chapter 5—Developing an Effective Infection

Prevention and Control Program: Strategies for

Success

Barbara M. Soule, RN, MPA, CIC, FSHEA; Preeti N. Malani,
MD, MSJ; Prof. Ziad A. Memish, MD, FRCPC, FRCPE,
FACP, FIDSA
Chapter 5 discusses some of the challenges to building an
effective IPC program, from assessing risk and developing
goals and objectives to developing practical IPC plans. Case
studies from organizations around the country and some tools
offer real-world examples and provide lessons learned; field-
tested tips and tools give readers leverage and direction to
solve IPC issues.

Chapter 6—Maintaining and Sustaining an

Effective Infection Prevention and Control 

Program

Barbara M. Soule, RN, MPA, CIC, FSHEA; Prof. Ziad A.
Memish, MD, FRCPC, FRCPE, FACP, FIDSA; Preeti N.
Malani, MD, MSJ
Remaining effective against IPC challenges after some initial

xi
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improvements can be as or more difficult than making the
initial gains. Chapter 6 discusses the challenges in continuing
organizational improvement over time and offers several more
case studies, tips, and tools.

Chapter 7—Future Issues in Infection 

Prevention and Control

Jaffar A. Al-Tawfiq, MD, DipHIC, FACP, FCCP; Prof. Ziad A.
Memish, MD, FRCPC, FRCPE, FACP, FIDSA
This chapter explores a few selected issues that will affect the
future of the practice over the next years, including setting the
target for zero infections, implementing and sustaining evi-
dence-based practices in organizations, reducing multidrug-
resistant organisms and antimicrobial resistance, the role of
social marketing in health care worker behavior change, devel-
oping future IPC staffing resources, environmental design for
IPC, data mining and information technology, and emerging
diseases and pathogens.

Appendix 1

Appendix 1 includes JCI’s IPC requirements for every accred-
itation and certification program. 

Appendix 2

Appendix 2 features Web-based resources from and for IPC–
related organizations around the world., compiled and edited
by Nizam Damani, MBBS, MSc, MRCPI, FRCPath, CIC,
DipHIC.

Audience
This book is intended to benefit IPC and quality-improvement
professionals, organization leaders, clinical leaders, nursing lead-
ers, and other staff involved in IPC in every area of health care.

A Note About Health Care 
Workers and Other Terms
The term health care workers (HCWs) is used throughout the
text to indicate those persons who provide care, treatment,
and services in the organization (for example, medical staff
and nursing staff ), including those receiving pay (permanent,
temporary, and part-time personnel as well as contract
employees), volunteers, and health profession students. The
term staff is also used; unless staff is modified by another term
(for example, infection control staff ), consider it the equivalent
of health care worker. Both health care worker and staff are
used in the text of JCI requirements.

The term infection prevention and control professional (or
IPC professional ) is used primarily to denote an HCW respon-
sible for controlling and preventing the spread of infectious

diseases in a hospital or other health care setting.1 Infection
prevention and control practitioner (or IPC practitioner) is also
used to describe the same health care role. In some areas of
the world, the preferred term for the same role is infection pre-
ventionist. Similarly, the term health care epidemiologist is used
to denote a health care professional specializing in the trans-
mission and control of epidemic diseases, and it is inter-
changeable with medical director.
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Infection Prevention 
and Control

A Global Perspective on a Health Care Crisis

Chapter One 1

By
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I
nfectious diseases have been around for thousands of years
with resultant acute and chronic illnesses that have
impacted human and animal health. Health professionals

diagnose and treat infection and have attempted to reduce, if
not eliminate, infection risk. Infection prevention and control
(IPC) strategies are critical to safe, high-quality health care via
implementation of effective infrastructure and systems that
identify, address, and prevent the spread of infections.

Health care–associated infections (HAIs) are infections
that occur during the processes of health care delivery and are
restricted to infections that were not present or incubating
prior to the onset of care.1 These HAIs occur in patients who
receive care in hospitals and other health care facilities and in
health care professionals and staff who are identified with
infections as a result of occupational exposures.1 There is
increasing global concern and prioritization of HAIs as a
patient-safety issue, particularly because these adverse events
are associated with morbidity, if not mortality, and excess
costs.2,3 Improved global communications have enhanced
public awareness of health risks, infectious diseases, and HAI
burden.4 Infections that have resulted in international head-
lines include, but are not limited to, viral infections from pan-
demic influenza H1N1 and West Nile virus, and bacterial
infections from methicillin-resistant Staphylococcus aureus
(MRSA) and multidrug-resistant (MDR) gram-negative
organisms. From a global health perspective, effective IPC
strategies for HAIs are readily applicable to preparedness plans
and infrastructure for population health challenges, such as
widespread epidemics, natural disasters, and bioterrorist
threats.

HAIs
One of the primary responsibilities of care providers and
health care organizations is to do no harm to the patient or to
the health care worker (HCW).5 Yet health care delivery has
inherent risks, the serious nature of HAIs is undeniable, and
the safety risks for patients and providers are considerable.
Care settings may be reservoirs for infections despite advanced
technology, environmental health and cleanliness standards,
and well-intentioned staff. There is increased pressure for
health care organizations to do more with fewer resources,
which creates strategic challenges amid treating increased
numbers of patients over shorter inpatient stays, staffing
shortages combined with ongoing staff training, lack of or
limited supplies, and administrative requests to reduce costs.
Historically, concern for HAIs has primarily been a focus only
for hospitals. Now health care that traditionally was provided
in hospitals has become increasingly provided in subacute and
rehabilitation facilities, ambulatory clinics, other care areas,

and the home. This shift in sites of care has heightened the
risk of infection at all points along the care continuum, mak-
ing IPC a priority in all health care settings.2,6 An abundance
of challenges as well as opportunities exist for IPC strategies
conducted by knowledgeable, well-trained health care epi-
demiologists (also called medical directors in some areas) and
IPC professionals (also known as IPC practitioners or infection
preventionists). The following sections discuss the components
of the IPC crisis and identify some future challenges.

Infections pose a significant threat to patient safety, and
organizations must work to minimize risk for HAIs and to
mitigate adverse effects when prevention has not been
achieved. A recent systematic review and meta-analysis
reported that the burden of endemic HAIs—the normal or
expected incidence of infections in a population—was higher
in developing countries (pooled prevalence 15.5 per 100
patients, 95% confidence interval [CI] 12.6–18.9) than pro-
portions reported from Europe and the United States (see
Sidebar 1-1).7 Although it is true that some patients who
acquire infections in a health care institution are frail, elderly,
or immunocompromised, there are also many healthy people
who enter hospitals or alternative care sites for elective proce-
dures, fully expecting to return home in good health. When
health care encounters include acquisition of infection, the
consequences undoubtedly involve excess morbidity, if not
mortality, and excess costs. Such infections include, but are
not limited to, catheter-associated bloodstream infections
(CABSIs), catheter-associated urinary tract infections
(CAUTIs), surgical site infections (SSIs), skin and soft tissue
infections (SSTIs), and ventilator-associated bacterial pneu-
monia (VABP). The key criteria to addressing HAIs are early
case detection and effective IPC strategies (see Sidebar 1-2).

The many reasons that infections occur in a health care
setting include
• lack of infrastructure to support the IPC program, such as

ineffective or absent leadership support, insufficient staffing
levels, insufficient staff training about IPC, and lack of sup-
plies;*

• inadequate hand hygiene and aseptic or sterile technique;
• the emergence of MDR organisms due in part to the inap-

propriate use of antimicrobial agents;
• increasing number of immunocompromised patients;

* Joint Commission International (JCI) defines leadership as an individual(s)
who sets expectations, develops plans, and implements procedures to assess and to
improve the quality of the organization’s governance, management, clinical, and
support functions. This includes at least the leaders of the governing body; the
chief executive officer and other senior managers; departmental leaders; the
elected and the appointed leaders of the medical staff, the clinical departments,
and other medical staff members in organizational administrative positions; and
the nurse executive and other senior nursing leaders.



• inappropriate or inadequate procedures and techniques of
care;

• ineffective cleaning and disinfection of the patient care
environment or medical equipment; and

• public health issues, such as contaminated water supplies,
inadequate management of medical waste, and inadequate
preparedness plans for natural disasters, bioterrorist threats,
and bioterrorist events.

Emerging and Reemerging Diseases, 

Epidemics, and Bioterrorism

When designing IPC programs to reduce risk of infections in
health care settings, organizations must integrate community-
based surveillance data and public awareness of infectious-
disease threats. Many persons who acquire infections in the
community must be seen in clinics, hospitalized, or cared for
in the home by family or friends who have little to no train-
ing in IPC.8 Therefore, IPC professionals in health care
organizations must incorporate and design strategies that per-
mit uptake and diffusion of IPC into alternative care settings.
Below is a discussion of infection clusters, epidemics, and
pandemics, as well as selected emerging infectious diseases,
blood-borne infections, and bioterrorist threats that are of
global interest.

Infection Clusters, Epidemics, and Pandemics

The majority of HAIs are endemic infections—normal or
expected incidence of infections in a population—that occur
on a continual basis and require ongoing attention to ensure
low incidence and prevalence. Evidence-based recommenda-
tions to reduce or to prevent endemic HAIs and endorsed by
the Society of Healthcare Epidemiology of America (SHEA)
target CABSIs, CAUTIs, SSIs, and VABP.9–12 Periodically,
health care organizations experience HAI clusters, if not out-
breaks, also known as epidemics. Epidemics are a greater-than-
expected number of infections in a given population during a
defined period. Well-designed procedures and protocols are
available to investigate these occurrences in a systematic man-
ner, to determine the cause, and to quickly initiate interven-
tions.13 System-based improvements and practices from one
cluster or outbreak can be incorporated into strategies to pre-
vent future untoward events and outbreaks.

Organizations must have appropriate IPC strategies in
place should an outbreak attributed to an infectious etiology
be identified or suspected in the community or a health care
setting. Standardized practices and policies will minimize the
potential interpersonal transmission of infection, optimize
effective communication, and standardize reporting.14 During
a crisis, there is typically insufficient time to educate health
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Sidebar 1-1. The Global Burden
of HAIs
Estimates of HAIs vary widely, and a fragmented picture

of the endemic burden of HAIs in developing countries,

defined for lower- and middle-income countries, was

recently published.1 As of 2010, only 23 of 147 develop-

ing countries (15.6%) had an operational national sur-

veillance system for HAIs, and there were no published

data on HAIs’ endemic burden from the majority (66%)

of developing countries.1 When HAIs were reported

from investigators in developing countries, almost half

the published studies were related to SSIs, presumably

because cases can be more easily defined and associ-

ated with the health care that was delivered. In Europe,

annual estimates of HAIs have been associated with 16

million extra days of hospital stay and 37,000 attributa-

ble deaths.2 As assessment of HAIs includes the occu-

pational health and safety of HCWs, the global

preparedness and response to the severe acute respi-

ratory syndrome (SARS) pandemic in 2003 remains

highly informative, given that between 20% and 60% of

HCWs became infected with viruses during routine

patient care.3
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• Evidence-based infection risk-reduction strategies

inclusive of HCW occupational health and safety1
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care professionals about the warning signs of certain diseases
and the appropriate actions to undertake in order to mini-
mize, if not to interrupt, the spread of transmissible infec-
tions. These challenges compel health care organizations to
develop and to promote preparedness plans in advance of
infection clusters, outbreaks (epidemics), and pandemics—
epidemics that spread worldwide, or at least across a large
region. This goal can be accomplished through a proactive
and ongoing risk-assessment process. Practical tips on how to
develop such IPC programs are further detailed in Chapters 5
and 6.

Exemplary preparedness plans were executed during the
2003 severe acute respiratory syndrome (SARS) epidemic that
occurred in many countries.15 The multicountry SARS epi-
demic was associated with transmission dynamics that began
in a hotel, spread via global air travel, and subsequently
resulted in patient-to–HCW transmission. As noted from the
SARS epidemic, when epidemics occur, organizations at
point-of-care sites must be prepared to respond rapidly, effi-
ciently, and with transparency. Preparedness plans must
include health care administrative support, mechanisms to
rapidly create temporary isolation facilities, systems to restrict
access to exposed HCWs, and plans to involve specialists to
establish case definitions, to screen and to promptly identify
cases, to provide for continuous monitoring to ensure adher-
ence to optimal infection control practices, and to provide
regular feedback to HCWs and health care administrators.14

Most infectious diseases are not associated with pan-
demics. It is more common for a microorganism to infect a
relatively small number of people in routine clinical care than
for outbreaks to occur. In some cases, an infectious disease
can spread rapidly and affect large populations on multiple
continents.16 If left unchecked, such infections can become
epidemics or pandemics. The severity of a pandemic depends
on the organism’s virulence, how rapidly it is able to spread
from population to population, resistance to available drug
treatments, immunity within the population, and effective-
ness of response efforts. The global impact of prior influenza
pandemics has been informative yet devastating (see Sidebar
1-3 for more information on influenza pandemics).17

Emerging Infectious Diseases
Since 1973 more than 30 new diseases have been character-
ized that have either viral or bacterial etiologies.18 Infectious
diseases now comprise a mix of acute and chronic infections,
and rapid transmission of infections has been further expe-
dited by global travel. The emergence and spread of West Nile
virus (WNV) infections in 1994–1999, the worldwide pan-
demic influenza A (H1N1) in 2009–2010, the ongoing emer-

gence and global spread of MDR bacterial infections, and
MDR tuberculosis portray how infectious diseases continue
to thrive, how new strains emerge, and how dissemination
occurs.19 These diseases highlight the importance of vigilance,
preparedness plans, early case identification, and open com-
munication, which together contribute to effective IPC and
preserve patient safety in community and health care–delivery
settings.

West Nile Virus (WNV)

WNV has now been reported in most regions of the world.
Outbreaks of WNV encephalitis in humans occurred in Alge-
ria in 1994, Romania in 1996–1997, the Czech Republic in
1997, the Democratic Republic of the Congo in 1998, Russia
in 1999, Israel in 2000, and the United States in 1999–
2003.20 The US public health experience with the emergence,
monitoring, and control strategies for WNV illustrates the
importance of strong communication networks and coordi-
nated collection of information not only between health care
organizations and government agencies but also among physi-
cians, veterinarians, public health providers, and wildlife
experts. Sharing of information and transparent data collec-
tion can help enhance case detection, optimize clinical deci-
sion making, and contribute to disruption of viral
transmission.

The Pandemic Influenza—A H1N1

The 2009 pandemic influenza A H1N1 was first detected in
Mexico in late March 2009, followed by prompt case detec-
tion in the United States and several other countries. This
virus was a unique combination of six influenza virus genes
never previously identified in animals or humans.21 There was
triple-reassortant of North American swine virus lineages and
two genes encoding neuraminidase and matrix proteins from
Eurasian swine virus lineages.22

After the initial case detection, the World Health Organi-
zation (WHO) declared the 2009 influenza A H1N1 out-
break a public health emergency of international concern,
raising the level of influenza pandemic alert from phase 3 to
phase 4, and recommended that countries intensify surveil-
lance for unusual outbreaks of influenza-like illness and severe
pneumonia. In June 2009 WHO signaled that a global pan-
demic of 2009 influenza A H1N1 was under way by further
raising the worldwide pandemic alert level to phase 6.23–25 The
global pandemic was associated with millions of case infec-
tions, more than 19,000 deaths, and several million dollars in
health care expenditures.

The mechanisms of person-to-person transmission of the
2009 H1N1 virus appeared similar to those of seasonal
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influenza, but the relative contributions of small-particle
aerosols, large droplets, and fomites are uncertain.22 Rates of
secondary outbreaks of illness varied according to the setting
and the exposed population, yet estimates ranged from 4% to
28%.23 Household transmission was highest among children
and lowest among adults over 50 years of age.23

WHO announced the end of the pandemic period in
August 2010.23 The 2009 pandemic influenza A H1N1
occurred against a backdrop of pandemic response planning
after years of developing, refining, and regularly exercising
preparedness response plans at the international, federal, state,
local, and community levels.26 This emergent disease was a
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Three types of influenza viruses infect humans: Types A, B,

and C. Only influenza A has been associated with pandemics;

influenza B viruses do not cause pandemics, and type C

influenza viruses cause mild infection.

Historical Perspective

The 1918–1919 Spanish influenza pandemic was due to the

emergence of H1N1 in humans and resulted in an estimated

50 million deaths worldwide.1 The 1957–1958 Asian

influenza pandemic was due to the emergence of H2N2 in

humans and associated with more than 1 million deaths

worldwide; this virus no longer circulates in humans. The

1968–1969 Hong Kong influenza pandemic, due to H3N2,

was associated with an estimated 34,000 excess deaths in

the United States.2 H3N2 viruses continue to circulate world-

wide and have been associated with tremendous morbidity

and mortality.

Recent Influenza Epidemiology

The natural reservoirs for new human influenza A virus sub-

types are wild aquatic waterfowl, ducks, and geese. Since

2003 the transmission dynamics of avian influenza viruses

have involved complex, rapid viral exchange of highly viru-

lent virus in poultry flocks, with infection among humans in

Azerbaijan, Cambodia, China, Djibouti, Egypt, Indonesia,

Iraq, Thailand, Turkey, and Vietnam.3

Minor viral mutations evolve through a process called anti-

genic drift, which drives seasonal epidemics. But antigenic

shift results from the replacement of the hemagglutinin (HA)

and sometimes the neuroaminidase (NA), with novel sub-

types that have not been present in human viruses for a

long time. The introduction of new HA into human viruses

usually results in a pandemic. The reemergence of avian

influenza A (H5N1) in 2003, together with seasonal influenza

vaccine shortages throughout the world, has heightened

awareness of the unmet needs related to pandemic pre-

paredness plans. The global response to the 2009 pan-

demic influenza A H1N1 exemplified well-coordinated IPC

strategies and effective response plans at the international,

federal, state, local, and community levels.

Relevance to IPC

Influenza pandemics evolve quickly, take an immense

human toll, and have tremendous social and economic

consequences. Early case detection, effective IPC strate-

gies, and global communication efforts are relevant to 

minimizing risk of a future viral pandemic. The US Centers

for Disease Control and Prevention (US CDC) estimates

that another influenza pandemic could cause up to 7.4 mil-

lion human deaths worldwide and excess health care utiliza-

tion in outpatient visits and hospital admissions.3 Risk of

human-to-human transmission of influenza A H5N1 was

explored in two studies, neither of which confirmed trans-

mission to HCWs exposed to confirmed and probable cases

with H5N1 infection.4,5 WHO published interim IPC recom-

mendations for suspected H5N1 patients in 2004 and

updated them in 2006.6 Full barrier precautions are recom-

mended, when possible, in provision of care for suspected

or confirmed avian influenza patients with close patient con-

tact and during aerosol generating procedures. Such pre-

cautions are defined as standard, contact, and airborne

precautions inclusive of eye protection. Because some ele-

ments of full barrier precautions (particularly airborne pre-

cautions) may not be available in all health care facilities,

minimal requirements for caring for H5N1 patients should

include standard, contact, and droplet precautions. In addi-

tion, active surveillance for viral infection in HCWs and

annual influenza vaccination of HCWs is recommended to

potentially reduce the risk of coinfection with H5N1 and

human influenza A viruses and to reduce the risk of viral

reassortment.
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major challenge for health care institutions and HCWs, par-
ticularly health care epidemiologists and IPC professionals
who invested significant resources to control the pandemic.

Community-Associated MRSA

Staphylococcus aureus is an important cause of infections in
health care settings and in communities. MRSA results from
the production of an alternate penicillin-binding protein,
PBP2a, which has a low affinity for all β-lactam agents and
generates resistant strains susceptible only to other antibiotic
families, such as glycopeptides. Clinical isolates of MRSA
were increasingly reported in the 1980s among patients pri-
marily in hospitals and other health care environments. Since
the mid- to late 1990s, however, there has been an explosion
in the number of MRSA infections reported in persons lack-
ing exposure to health care systems. These infections have been
linked to MRSA clones known as community-associated MRSA
(CA-MRSA).27 Strains of CA-MRSA differ in phenotype from
the older, health care–associated MRSA (HA-MRSA) strains
and carry a smaller, more mobile, and less physiologically bur-
densome chromosomal element, termed SCCmec type IV.
This genetic element usually carries only the mecA gene, with
no other resistance determinants, differentiating it from
genetic elements traditionally found in HA-MRSA strains.27

These CA-MRSA strains differ in antimicrobial susceptibility
patterns from HA-MRSA strains, often spread among healthy
people in the community, and have been associated with
severe skin and respiratory infections.28

MDR Gram-Negative Pathogens

Infections caused by MDR gram-negative pathogens are an
increasing problem worldwide. Resistance dramatically limits
therapeutic options, and, in contrast to new drugs for gram-
positive organisms, there has been a paucity of new antimicro-
bial agents approved for gram-negative bacilli (GNB) in
recent years.29 Furthermore, many GNB are resistant to mul-
tiple agents and in some instances are pan-resistant to all
commercially available antimicrobial agents.30 Notably, car-
bapenemases are categorized by hydrolytic mechanisms that
permit drug resistance and include β-lactamases in the molec-
ular Class A, B, and D. Epidemiological investigation suggests
complex and differential patterns of emergence of carbapenem-
resistant bacteria. As an example, introduction of the plasmid-
mediated Klebsiella pneumoniae carbapenemase (KPC) gene
into several geographic regions has been due to intercountry
patient transfer. Israel was the first nation outside the United
States to report a large outbreak of KPC–producing K. pneu-
moniae attributed to health care–associated transmission of a
strain linked to North America.31 Greece later identified wide-

spread clonal KPC pathogens that were indistinguishable
from contemporary Israeli clones.32 In Germany, the likely
index case in a single-center outbreak was a patient who had
been previously hospitalized in Greece.33 The United King-
dom, France, and other countries have also reported episodes
of colonization or infection of patients with KPC pathogens
transferred from endemic countries. For additional case stud-
ies and outbreaks of carbapenem-resistant K. pneumoniae
(CRKP) see Chapter 5 (Case Study 5-9) and Chapter 6 (Case
Study 6-2).

New Delhi metallo-β-lactamase (NDM) is a plasmid-
mediated, class B metallo-β-lactamase that has been identified
in a broad range of enterobacteriaceae and non-enterobacteri-
aceae. Isolates are resistant to carbapenems, aminoglycosides,
fluoroquinolones, and most antimicrobial drug classes. Of
concern, some isolates have also exhibited resistance to tigecy-
cline and colistin. The index case with an NDM–producing
pathogen was a man in Sweden who previously received
health care in India.34 Subsequent case reports and case series
suggest health care contact in India, Bangladesh, and some
Balkan nations has been associated with case detection in the
United States, Australia, Canada, Japan, and several European
nations.35,36 These epidemiological observations require fur-
ther elucidation but highlight the potential risk of intercoun-
try transmission of MDR GNB.

Tuberculosis

Tuberculosis (TB) is the most common infectious disease
worldwide. It affects one third of the global population and is
the leading cause of death from a potentially curable infec-
tious disease. The 2009 global estimate for TB was 9.4 mil-
lion incident cases (range 8.9–9.9), for a rate of 137 cases per
100,000 population (range 131–145).37 TB rates vary widely
by geographic region, with 22 low- and middle-income coun-
tries accounting for more than 80% of active TB cases world-
wide.38 Prevalence rates of TB are highest in Africa and lowest
in the Americas and Europe due to the high prevalence of
HIV in some African countries and the effect of HIV on sus-
ceptibility to TB.38 Case infection with MDR-TB is defined
as a person with Mycobacterium tuberculosis resistant to at least
two antitubercular drugs—isoniazid and rifampicin. Recent
surveillance data have revealed that prevalence of MDR-TB
has risen to the highest rate ever recorded worldwide.38 The
MDR-TB strain generally arises through the selection of
resistance mutations that emerge during inadequate treat-
ment. Prior TB treatment, shortage of α-tuberculous drugs,
and treatment costs have been the most common reasons for
the inadequacy of the initial anti-TB regimen.39 Other factors
that play an important role in the development of MDR-TB
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include limited administrative control of purchase and distri-
bution of the drugs, inadequate mechanism for quality con-
trol and bioavailability tests, poor patient follow-up, and
inadequate administrative infrastructure.

Many other infectious diseases not discussed above (for
example, cholera, meningococcal disease, and dengue hemor-
rhagic fever) present ongoing challenges to IPC worldwide.
Regional IPC strategies should focus on the infections preva-
lent in the geographic setting and include preparedness plans
that can be implemented should an emerging infectious
pathogen or outbreak occur.

Occupational Risk for Blood-
Borne Pathogens
Twenty-six different viruses have been reported as occupa-
tional transmission risks to HCWs.17 The majority of occupa-
tional health-related cases are due to one of three
viruses—hepatitis B virus (HBV), hepatitis C virus (HCV),
and human immunodeficiency virus (HIV). In the year 2000,
incident HCW infections worldwide due to percutaneous
injuries were estimated to be 16,000 for HCV, 66,000 for
HBV, and 1,000 for HIV.40 The highest proportion of blood-
borne viral transmission occurs through percutaneous injuries
with hollow-bore needles for vascular access, although post-
exposure risk of infection to HCWs also exists for splashes of
blood to skin and mucous membranes.17 Pathogen-specific
postexposure risk related to percutaneous injuries is estimated
to be 30% for HBV in susceptive HCWs without post-expo-
sure prophylaxis or adequate HBV vaccination, 0.5% after
viremic HCV exposure, and less than 0.3% for HIV.17

From a historical perspective, WHO first established the
Safe Injection Global Network in 1989 as an international
alliance of all organizations concerned with achieving safer use
of injections. Current standard precautions and preventive
methods to minimize risk for blood-borne pathogens include
hand hygiene, use of barrier methods, minimal manual
manipulation of sharp instruments and devices, proper dis-
posal of sharp instruments and devices in specific resistant
containers, and occupational health and safety programs that
promote HCW vaccination and the reporting of percuta-
neous injuries. Regular and renewed training sessions are rele-
vant to new and long-term HCWs, students, physician
trainees, and physicians. A prospective active surveillance pro-
gram has recently reported lower rates of percutaneous
injuries at a large teaching hospital in Saudi Arabia relative to
the United States Exposure Prevention Information Net-
work.41 Improved practices and decreased occupational expo-
sures have been associated with safety training compliance
and with safety-engineered devices, such as retractable

syringes, needle-free intravenous systems, and winged butter-
fly needles. In addition, reuse of cheap single-use devices
(such as needles, syringes, and surgical gloves) remains com-
mon in several resource-limited health care settings, leading to
large numbers of preventable infections and opportunities for
implementation of effective IPC strategies to minimize risk
for HBV, HCV, HIV, and other blood-borne infections.42,43

Reports of HCW–to-patient transmission of HBV, HCV,
and HIV exist. Although uncommon, patients with blood-
exposure to HCWs with HBV, HCV, or HIV should system-
atically receive the same postexposure assessment and
management as HCW protocols.

HIV/AIDS

Acquired immune deficiency syndrome (AIDS) has no cul-
tural, social, or economic boundaries. According to a joint
international program of the United Nations and WHO, as of
2009, an estimated 49.2 million people worldwide were living
with HIV, 2.6 million of whom were infected in 2009.44

From a historical perspective, the term AIDS was first used in
1982, when public health officials reported the occurrence of
opportunistic infections in otherwise healthy people. Public
fear, international distrust, and limited understanding of the
natural history of disease, disease progression, and the trans-
mission dynamics led to delays in identification of the viral
etiology until 1985, when there was global consensus that a
pandemic attributed to HIV infection resulted in AIDS.44 In
the United States and elsewhere, AIDS was initially identified
in men who had sex with men, and subsequent case detection
expanded to include women, injecting drug users, hemophili-
acs, newborns, and unscreened blood supplies. Unsafe injec-
tion practices, unprotected sex, and the unnecessary use of
injections in resource-limited settings continue to contribute
to the burden of preventable HIV infection. Initial and ongo-
ing training of HCWs regarding occupational risks for HIV
infection and effective IPC strategies to minimize risk of
blood-borne infection remains a key component of a sustain-
able and safe health care environment.

Bioterrorism
Release, or threats of release, of biological agents or materials
as weapons of mass destruction has the potential to evoke
widespread public fear and panic, human injury, and destruc-
tion of physical plant structures. The health care community
in each country must work closely with public health officials,
law enforcement, and the military to ensure public safety
related to deliberate epidemics and bioterrorism.45 A signifi-
cant challenge in preparing for a potential bioterrorism event
is anticipating the nature of the event and predicting what
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IPC issues will come up. The type of organism, the location
of the release, the composition of the infected population,
and the use of health care organizations by infected people to
get treatment will influence how the specific events of a
bioterrorist act unfold. Although a multitude of potential
bioterrorism agents exists, following is a brief discussion of
anthrax and smallpox, two pathogens that have received
major media attention over the past decade. Suggestions
regarding how to facilitate communication and prompt
response to a biological emergency appear in Chapter 5.

Anthrax

Anthrax infection occurs after direct exposure to Bacillus
anthracis spores, not after direct person-to-person contact. In
a bioterrorism event, it is most likely that only the individuals
coming in contact with spores would be affected. However,
massive air-borne dissemination of B. anthracis spores could
prove catastrophic if early identification and a rapid response
does not occur. If untreated, the clinical progression of
anthrax includes septicemia, meningitis, and death. In per-
sons exposed to anthrax, infection can be prevented with
antibiotic prophylaxis therapy; early antibiotic treatment can
also help increase a person’s chance of survival.45 Early identi-
fication of an anthrax bioterrorist attack would lead to rapid
antimicrobial distribution and containment, improved case
detection, and heightened surveillance.

Smallpox

Smallpox infection occurs after direct, fairly prolonged
face-to-face contact with someone infected with variola
virus, after direct contact with variola virus in infected bod-
ily fluids, or on contaminated objects, such as bedding and
clothing.46 As a potential biological weapon, transmission
of smallpox via person-to-person contact could involve sui-
cide terrorists who used interpersonal transmission dynam-
ics to disseminate the virus.46 Multiple countries could be
affected, and these nations would need to work coopera-
tively to interrupt the transmission dynamics under way.
Although antiviral agents have been identified and are
being actively assessed in human trials, none has reached
the licensure stage. As of today, there is no specific treat-
ment for smallpox, and the only prevention is vaccination.
Notably, a worldwide vaccination program that started in
the 1950s has all but eradicated the disease. By 1984 the
only known stocks of smallpox virus were in two
WHO–approved laboratories—one in Atlanta and the
other in Moscow.47 Destruction of these viral stocks was
originally planned for 1987 but postponed to permit fur-
ther studies on the virus genome. Because the disease has

been eliminated, in many parts of the world, routine vacci-
nation no longer occurs. People who received the smallpox
vaccine prior to 1980 probably have little to no immunity
to smallpox today and in the case of an epidemic would
require vaccination.46 If a bioterrorist event involving small-
pox were to occur, early case identification and isolation
would be essential, and HCWs would need evidence of vac-
cination to safely provide care to infected cases. Transmis-
sion would need to be minimized via targeted vaccination
of close contacts of the index cases.46 Depending on the
nature of the attack, a large-scale vaccination might be nec-
essary, in which case public health organizations and other
health care organizations, such as ambulatory clinics, would
have to anticipate and plan for the logistics of vaccinating
the entire community.

Conclusion
Infection prevention and control strategies are critical to safe,
high-quality health care. Organizations that embrace IPC and
implement systems to identify, to address, and to prevent the
spread of infections help create health care cultures based on
safety and organizations rooted in quality. To create such a
culture, organizations must continually examine, evaluate,
and act on IPC issues and view IPC as an integral component
of patient safety and HCW occupational health and safety.
Successful strategies to prevent or mitigate infections require
ongoing collaboration between the professionals and officials
in the public health sector, hospitals, and other health care
settings.
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H
ealth care–associated infections (HAIs) represent a
major patient-safety issue worldwide. They are the
most frequent adverse event during health care

delivery and potentially result in prolonged hospital stays,
long-term disability, increased antimicrobial resistance, high
additional costs for the health care system, financial and
human-suffering burdens for patients and their families, and
excess deaths.1 Through the Fifty-fifth World Health Assem-
bly Resolution (WHA 55.18), the World Health Organiza-
tion (WHO) has recognized the need to promote patient
safety as a fundamental principle of all health systems and
urged Member States to take action, including the prevention
of HAIs.2,3 Regional Offices and Committees across all six
WHO regions (Africa, the Americas, Eastern Mediterranean,
Europe, South-East Asia, and Western Pacific) formally com-
mitted to respond to this call through official documents and
clear mention of HAIs as being among the most serious
threats to patient safety in their health care settings.2

The emergence of life-threatening infections, such as
severe acute respiratory syndrome (SARS) and viral hemor-
rhagic fevers (for example, Ebola and Marburg viral infec-
tions), highlight the urgent need for efficient infection control
practices in health care. Among many important lessons
learned from the SARS and viral hemorrhagic fever epidemics
is the fact that health care settings can act as amplifiers of dis-
ease. HAI prevention and control can be enforced also by
WHO through International Health Regulations,4 an interna-
tional legal instrument that is binding on 194 United Nations
(UN) Member States across the globe and that entered into
force in June 2007. An essential element for the implementa-
tion of the International Health Regulations is the early detec-
tion and contention of events that may constitute public
health emergencies of international concern. To enable a
timely public health response to infectious threats, hospital-
based surveillance and infection prevention and control (IPC)
practices must be in place for early reporting and contain-
ment purposes. International Health Regulations represent an
excellent opportunity for the prevention and control of HAIs
internationally.

HAIs may represent serious occupational hazards. Health
care workers (HCWs) have been heavily affected during epi-
demics5,6 and are frequently victims of occupational exposure
to blood-borne pathogens. Prüss-Ustün et al.7 estimate the
global burden of disease attributable to occupational exposure
among HCWs to be 40% hepatitis B and C infections and
2.5% human immunodeficiency virus (HIV) infections.

Antimicrobial resistance is a global threat, which is accel-
erating with the emergence of new multiresistance mecha-
nisms and is fast outpacing available solutions. It challenges

the control of infectious diseases, jeopardizes progress on
health outcomes by increasing morbidity and mortality, and
imposes huge costs on societies. It is clear that comprehensive
global action by all stakeholders is needed. In response to this
growing threat, WHO introduced a policy package on World
Health Day on 7 April 2011 to combat antimicrobial resist-
ance and to reframe critical actions to be taken by govern-
ments, including the need to enhance IPC measures.8

HAI prevention and control is now an important area of
work for WHO, particularly over the last decade, with several
World Health Assembly and Regional Committee resolu-
tions2,9–15 emphasizing the need to enhance its capacity world-
wide, and WHO has committed to focusing on this aspect by
providing leadership, technical expertise, and coordination.
Beyond its key role in reaction and support to emergency sit-
uations, WHO develops and promotes standards and essential
infection control recommendations (for example, hand-
hygiene best practices) and supports countries to build and to
strengthen long-term capacities—to be better prepared to pre-
vent and to respond to potential outbreaks and to reduce the
burden of endemic HAIs.

Given its leading role in international health among UN
Member States, WHO is in a unique position to encourage
and to strengthen HAI prevention and control through its
Regional and Country Offices and WHO Collaborating Cen-
tres, to coordinate efforts with ministries of health and other
key players, and to create partnerships at local and interna-
tional levels. Regional and Country Offices have multiple
critical roles, including ensuring that the specific needs of
Member States in their regions are known and addressed;
adapting global standards, directions, plans, and tools appro-
priate for the region; and coordinating regional initiatives.
Country offices have the lead role in coordinating communi-
cations and other critical activities with national authorities
and WHO efforts to provide local assistance. WHO head-
quarters collaborates closely with Regional Offices and plays a
key role in the coordination of global initiatives and the
development of global standards.

As a result of this commitment, the following examples
can be cited to illustrate the global scope and reach of some
WHO headquarters’ initiatives in the field of HAI prevention
and control. By developing and testing the Guidelines on
Hand Hygiene in Health Care16 and the Multimodal Hand
Hygiene Improvement Strategy and Toolkit17 over the past
five years, WHO has emphasized the importance of hand
hygiene as the most effective measure to prevent the transmis-
sion of health care–associated pathogens. However, evidence
has shown that for many reasons, this basic procedure is often
neglected by HCWs, and average compliance is estimated at



less than 40% worldwide.18 Although overcoming this reality
(and behavioral issue) initially appeared to be a massive chal-
lenge in 2005, WHO has now succeeded in establishing a
global campaign, with 124 governments formally committed
to reducing HAIs through hand-hygiene best practices and
other measures. Among these, 43 have initiated national/sub-
national hand-hygiene campaigns.19 Since its launch in 2009,
the WHO SAVE LIVES: Clean Your Hands global initiative
has snowballed, with the participation of almost 14,000 hos-
pitals from 153 countries in 2011.20 One of the key success
factors of this global campaign has been the strong and con-
tinuous support of all key players in the field of infection con-
trol worldwide as well as of WHO Collaborating Centres and
Regional and Country Offices.

Another example of global spread is the Safe Injection
Global Network (SIGN) launched by WHO in 1999.21

SIGN is a network of stakeholders aiming to ensure the safe
and rational use of injections worldwide and includes promi-
nent international organizations, government bodies, scien-
tific societies, universities, and industry representatives. A
greater awareness of the need for safe injections has been
achieved in almost every country since the SIGN launch, and
by 2008, two thirds of the 96 low- and middle-income coun-
tries for which information is available had implemented safe-
injection programs under its guidance. More than 90
countries have built the capacity to identify infection control
breaches in injection practices and to implement the needed
strategies to address the gaps by using SIGN tools to assess
injection practices and to support the development of evi-
dence-based injection-safety strategies.

A very important development is the fact that WHO has
recently taken up the task of coordinating efforts for HAI pre-
vention and control around the globe by launching the
Global Infection Prevention and Control (GIPC) Network in
June 2011.22 The overall aim is to enhance IPC practices as
tools for promoting safer care, containing infectious-disease
outbreaks, and fighting antimicrobial resistance. Of note, the
Regional and Country Offices are crucial to its functioning.
The GIPC Network is expected to assist WHO in providing
technical support to Member States through a broad dissemi-
nation of IPC policies and guidance documents. In addition,
it will contribute to WHO efforts to build IPC capacity, par-
ticularly in low- and middle-income countries. The network
will take advantage of already-established collaborations with
institutions, organizations, agencies, and professional societies
with demonstrated influence and experience in international
infection control capacity building. Other WHO programs
focused on HAI prevention and control will also contribute to
its activities.

Since WHO has actively demonstrated its high com-
mitment to HAI prevention and control, the topic of
patient safety has finally attracted attention in the develop-
ing world. This represents a major change, as the scientific
evidence and tradition of IPC have grown in industrialized
nations where the vast majority of studies are conducted
and key recommendations are issued. With its global per-
spective, WHO works to raise awareness of the fact that no
country or health care setting worldwide can claim to be
exempt or to have resolved the problem of HAIs. This not
only means that recommendations and standards must be
rigorously based on high-quality evidence and valid guide-
lines developed for use in any country but also implies sig-
nificant efforts to facilitate implementation and adaptation
according to available resources and the local culture and
conditions. The work of WHO and others has demon-
strated that the burden of HAIs in low- and middle-income
countries is much higher and has some implications that
differ from those of high-income countries, although other
health problems are usually prioritized in settings with lim-
ited resources.1–3 Another aspect indicating the global per-
spective of WHO’s approach is the commitment to
translate and to disseminate tools and documents as widely
as possible to achieve the best audience reach and adoption.

Within WHO headquarters, two programs are focused
only on HAI prevention and control (Clean Care Is Safer
Care and Infection Prevention and Control in Health Care)
and tackle different aspects of the problem. Other programs
are related to specific topics of infection prevention or envi-
ronmental health that are relevant for the community and
health care settings or include some specific areas of work
that have related implications. All collaborate and interact
in a complementary manner. Most of these programs are
reflected at the regional level with coordinated, but also
partially independent, activities. In Table 2-1 these pro-
grams are listed in alphabetical order together with the
main topics tackled, the main objectives, and the key docu-
ments produced to date. Refer to the specific website pages
for more details. This list may not be exhaustive, as HAI
prevention and control as well as patient-safety aspects
might also be included within additional WHO programs.
In general, all programs aim to raise awareness among gov-
ernments, HCWs, and other key players to develop guide-
lines, standards, policies, and implementation and
monitoring tools to support systems and resource strength-
ening for infection control, to engage with stakeholders and
experts, to support training activities, and to facilitate field
implementation, monitoring, research, and sharing of
results and local experiences.

Chapter Two: The World Health Organization Approach to Health Care–Associated Infection Prevention and Control 13



Acknowledgments
The authors thank Dr. Neelam Dhingra, Blood Transfusion
Safety, WHO; Dr. Selma Khamassi, Injection Safety, WHO;
and the members of the infection prevention and infection
control working group at WHO Headquarters for their con-
tributions to the chapter.

References
1. World Health Organization. Report on the Burden of Endemic Health

Care–Associated Infection Worldwide. 2011. Accessed 26 Sep 2011.
http://whqlibdoc.who.int/publications/2011/9789241501507_eng.pdf.

2. World Health Organization. Quality of Care: Patient Safety (Resolution
WHA55.18). 18 May 2002. Accessed 26 Sep 2011. http://apps.who.int
/gb/archive/pdf_files/WHA55/ewha5518.pdf.

3. World Health Organization. Quality of Care: Patient Safety. 23 Mar
2002. Accessed 26 Sep 2011. http://apps.who.int/gb/archive/pdf_files
/WHA55/ea5513.pdf.

4. World Health Organization. International Health Regulations. 2008.
Accessed 26 Sep 2011. http://www.who.int/ihr/9789241596664
/en/index.html.

5. Feldmann H, Geisbert T, Kawaoka Y. Filoviruses: Recent advances and
future challenges. J Infect Dis. 2007 Nov 15;196 Suppl 2:S129–130.

6. Jeffs B, et al. The Médecins Sans Frontières intervention in the Marburg
hemorrhagic fever epidemic, Uige, Angola, 2005. I. Lessons learned in
the hospital. J Infect Dis. 2007 Nov 15;196 Suppl. 2:S154–161.

7. Prüss-Ustün A, Rapiti E, Hutin Y. Estimation of the global burden of
disease attributable to contaminated sharps injuries among health-care
workers. Am J Ind Med. 2005 Dec;48(6):482–490.

8. World Health Organization. World Health Day 2011: Policy Briefs.
Accessed 26 Sep 2011. http://www.who.int/world-health-day/2011
/policybriefs/en/index.html.

9. World Health Organization. Emerging and Other Communicable Dis-
eases: Antimicrobial Resistance (Resolution WHA51.17). 11–16 May
1998. Accessed 26 Sep 2011. http://apps.who.int/medicinedocs/index
/assoc/s16334e/s16334e.pdf.

10. World Health Organization. Améliorer l’endiguement de la résistance
aux antimicrobiens (Résolution WHA58.27). 25 May 2005. Accessed
26 Sep 2011. http://apps.who.int/gb/ebwha/pdf_files/WHA58
/WHA58_27-fr.pdf.

11. World Health Organization. Prevention and Control of Influenza Pan-
demics and Annual Epidemics (Resolution WHA56.19). 28 May 2003.
Accessed 26 Sep 2011. http://www.who.int/immunization/sage
/1_WHA56_19_Prevention_and_control_of_influenza_pandemics.pdf.

12. World Health Organization. Strengthening Pandemic-Influenza Pre-
paredness and Response (WHA58.5). 23 May 2005. Accessed 26 Sep
2011. http://apps.who.int/gb/ebwha/pdf_files/WHA58/WHA58
_5-en.pdf.

13. World Health Organization. Prevention and Control of Multidrug-
Resistant Tuberculosis and Extensively Drug-Resistant Tuberculosis
(WHA62.15). 22 May 2009. Accessed 26 Sep 2011.
http://apps.who.int/gb/ebwha/pdf_files/A62/A62_R15-en.pdf.

14. World Health Organization. Viral Hepatitis (WHA 63.18). 21 May
2010. Accessed 26 Sep 2011. http://www.worldhepatitisalliance.org
/Libraries/Documents/2010_WHO_Viral_Hepatitis_Resolution.sflb
.ashx.

15. World Health Organization. Infection Prevention and Control in
Health Care: Time for Collaborative Action (Em/RC57/6). Oct 2010.
Accessed 26 Sep 2011. http://www.emro.who.int/rc57/resolutions.htm.

16. World Health Organization. WHO Guidelines on Hand Hygiene in
Health Care. 2009. Accessed 26 Sep 2011. http://whqlibdoc.who.int
/publications/2009/9789241597906_eng.pdf.

17. World Health Organization. Save Lives: Clean Your Hands: Guide to
Implementation. Aug 2009. Accessed 26 Sep 2011. http://whqlibdoc
.who.int/hq/2009/WHO_IER_PSP_2009.02_eng.pdf.

18. Allegranzi B, et al. Burden of endemic health-care-associated infection
in developing countries: Systematic review and meta-analysis. Lancet.
2011 Jan 15;377(9761):228–241.

19. World Health Organization. WHO CleanHandsNet—A Network of
Campaigning Countries. Accessed 26 Sep 2011. http://www.who.int
/gpsc/national_campaigns/en/.

20. World Health Organization. Save Lives: Clean Your Hands–WHO’s
Global Annual Campaign. May 2011. Accessed 26 Sep 2011.
http://www.who.int/gpsc/5may/en/.

21. World Health Organization. The SIGN Alliance. Accessed 26 Sep 2011.
http://www.who.int/injection_safety/sign/en/.

22. World Health Organization. GIPC Network Launch Meeting and Next
Steps. 29 Jul 2011. Accessed 26 Sep 2011. http://www.who.int/csr
/bioriskreduction/laboratorynetwork/gipc_next_steps/en/index.html.

23. Jha AK, et al. Patient safety research: An overview of the global evi-
dence. Qual Saf Health Care. 2010 Feb;19(1):42–47.

14 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition

http://whqlibdoc.who.int/publications/2011/9789241501507_eng.pdf
http://apps.who.int/gb/archive/pdf_files/WHA55/ewha5518.pdf
http://apps.who.int/gb/archive/pdf_files/WHA55/ewha5518.pdf
http://apps.who.int/gb/archive/pdf_files/WHA55/ea5513.pdf
http://apps.who.int/gb/archive/pdf_files/WHA55/ea5513.pdf
http://www.who.int/ihr/9789241596664/en/index.html
http://www.who.int/ihr/9789241596664/en/index.html
http://www.who.int/world-health-day/2011/policybriefs/en/index.html
http://www.who.int/world-health-day/2011/policybriefs/en/index.html
http://apps.who.int/medicinedocs/index/assoc/s16334e/s16334e.pdf
http://apps.who.int/medicinedocs/index/assoc/s16334e/s16334e.pdf
http://apps.who.int/gb/ebwha/pdf_files/WHA58/WHA58_27-fr.pdf
http://apps.who.int/gb/ebwha/pdf_files/WHA58/WHA58_27-fr.pdf
http://www.who.int/immunization/sage/1_WHA56_19_Prevention_and_control_of_influenza_pandemics.pdf
http://www.who.int/immunization/sage/1_WHA56_19_Prevention_and_control_of_influenza_pandemics.pdf
http://apps.who.int/gb/ebwha/pdf_files/WHA58/WHA58_5-en.pdf
http://apps.who.int/gb/ebwha/pdf_files/WHA58/WHA58_5-en.pdf
http://apps.who.int/gb/ebwha/pdf_files/A62/A62_R15-en.pdf
http://www.worldhepatitisalliance.org/Libraries/Documents/2010_WHO_Viral_Hepatitis_Resolution.sflb.ashx
http://www.worldhepatitisalliance.org/Libraries/Documents/2010_WHO_Viral_Hepatitis_Resolution.sflb.ashx
http://www.worldhepatitisalliance.org/Libraries/Documents/2010_WHO_Viral_Hepatitis_Resolution.sflb.ashx
http://www.emro.who.int/rc57/resolutions.htm
http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf
http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf
http://whqlibdoc.who.int/hq/2009/WHO_IER_PSP_2009.02_eng.pdf
http://whqlibdoc.who.int/hq/2009/WHO_IER_PSP_2009.02_eng.pdf
http://www.who.int/gpsc/national_campaigns/en/
http://www.who.int/gpsc/national_campaigns/en/
http://www.who.int/gpsc/5may/en/
http://www.who.int/injection_safety/sign/en/
http://www.who.int/csr/bioriskreduction/laboratorynetwork/gipc_next_steps/en/index.html
http://www.who.int/csr/bioriskreduction/laboratorynetwork/gipc_next_steps/en/index.html


Chapter Two: The World Health Organization Approach to Health Care–Associated Infection Prevention and Control 15

Table 2-1. Main WHO Programs Focused on Health Care–Associated 
Infection (HAI) Prevention and Control
Blood Transfusion Safety (http://www.who.int/bloodsafety/en/)

Prevention of transfusion-transmissible infections (including HIV, hepatitis B, hepatitis C, and syphilis, and bacterial contamina-

tion of blood and blood products)

Relation to HAI prevention and control Main guidelines and documents*

• To develop norms, standards, best-practice guidelines,

tools, and materials relating to the entire blood-transfusion

process from donor to patient to ensure blood safety

• To support the establishment of sustainable national blood

programs, ensuring the provision of safe, high-quality blood

and blood products to all patients requiring transfusion and

their safe and appropriate use

• To build capacity in countries through structured training

activities, voluntary unpaid blood donation, donor selection,

donation testing, risk assessment and management, data

and quality management, external quality assessment,

blood cold chain, hemovigilance, and the clinical use of

blood

• To support the implementation of a quality system in all

aspects of blood collection, processing, testing, and clinical

use, including setting up the system for surveillance, vigi-

lance, and monitoring

• To support the development of education and training pro-

grams and to incorporate transfusion medicine into medical

and nursing school curricula

• To establish a global monitoring mechanism on safe blood

and blood products and to collect, to analyze, and to dis-

seminate reliable information on blood safety and availability

• To promote harmonization and collaboration of international

efforts to ensure sufficient quantities of safe blood and blood

products

• To promote research and development in the provision and

appropriate use of safe blood and blood products

• Information sheet

• Prevention of health care–associated HIV infection: Flyer

• Aide-mémoire for good policy process for blood safety and

availability

• Aide-mémoire for national health authorities: Developing a

national blood system

• Universal access to safe blood transfusion

• Guidelines: Maintaining a safe and adequate blood supply

during pandemic influenza

• WHO resource materials on blood safety: CD-ROM

• The Melbourne declaration on 100% voluntary nonremuner-

ated donation of blood and blood components

• Toward 100% voluntary blood donation: A global framework

for action

• Developing a voluntary blood donor program (DONOR):

Facilitator’s toolkit (6 modules): CD-ROM

• Blood-donor selection: Recommendations on assessing

suitability for blood donation

• Screening donated blood for transfusion-transmissible infec-

tions: Recommendations for blood transfusion services

• Aide-mémoire: The blood cold chain

• The blood cold chain: Guide to the selection and procure-

ment of equipment and accessories

• Manual on the management, maintenance, and use of blood

cold chain equipment

• Aide-mémoire: The clinical use of blood

• Aide-mémoire: Clinical transfusion process and patient safety

• Developing a national policy and guidelines on the clinical

use of blood recommendations

• The clinical use of blood: Information sheet for clinicians

• The clinical use of blood: Handbook

• The clinical use of blood in general medicine, obstetrics, pedi-

atrics, surgery and anesthesia, trauma, and burns: Module

• The clinical use of blood: CD-ROM

• Aide-mémoire: Quality systems for blood safety

• Quality management training for blood transfusion services:

Facilitator’s toolkit (5 books, 15 modules, CD ROM)

• Distance learning in blood safety: Flyer

• Establishing a distance-learning program in blood safety: A

guide for program coordinators

• Safe blood and blood products: Distance-learning materials

(five modules)

– Safe blood and blood products: Trainer’s guide

– Introductory module: Guidelines and principles for safe

blood-transfusion practice

– Module 1: Safe blood donation

– Module 2: Screening for HIV and other infectious agents

– Module 3: Blood-group serology

Continued

http://www.who.int/bloodsafety/en/
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Table 2-1. Main WHO Programs Focused on Health Care–Associated Infection (HAI) 
Prevention and Control (continued)
Relation to HAI prevention and control Main guidelines and documents*

Clean Care Is Safer Care (http://www.who.int/gpsc/en/)

HAI prevention control, and in particular, surveillance and prevention of the endemic burden of HAIs, with special focus on hand

• To raise awareness of the burden of HAIs worldwide and the

importance of hand hygiene in health care

• To catalyze political and stakeholders’ commitment to reduc-

ing HAIs

• To develop technical guidance and recommendations on

hand hygiene and infection control measures and to support

their implementation in Member States

• To promote and to sustain hand-hygiene improvement at the

point of care, through the SAVE LIVES: Clean Your Hands
initiative and through a network of hand-hygiene campaign-

ing countries—the CleanHandsNet
• To undertake reviews and to report updates related to the

endemic burden of HAIs and to promote HAI surveillance

and data reporting

• To evaluate the impact of infection control interventions to

reducing the HAI burden, with particular focus on settings

with limited resources

• To coordinate the development of new approaches for the

prevention of surgical site infections

• To integrate infection control and hand hygiene in the

approach to preventing bloodstream infection

• To support development and strengthening of infection con-

trol capacity and knowledge, skills, and behaviors at

regional, subregional, and country levels through the provi-

sion of tools and materials

• To develop and to coordinate educational, training, and

research activities

• To advise WHO on infection control measures and priorities

and their integration with patient-safety strategies

• Guidelines on hand hygiene in health care

• Guide to implementation of the WHO multimodal hand-

hygiene improvement strategy

• Hand Hygiene Implementation Toolkit (32 tools):

– Tools for system change

– Tools for training and education

– Tools for evaluation and feedback

– Tools as reminders in the workplace

– Tools for institutional safety climate

• Hand-hygiene self-assessment framework

• “Hand Hygiene Moment 1—Global Observation Survey”:

Summary report

• SAVE LIVES: Clean Your Hands promotional video

• Outline action plan and top 10 tips for country/area 

campaigns

• Using hand-hygiene improvement tools to implement coun-

try/area campaigns

• Report on the endemic burden of HAIs worldwide

• HAIs fact sheet

• Scientific publications in peer-reviewed journals

Infection Prevention and Control in Health Care (http://www.who.int/csr/bioriskreduction/infection_control/en/index.html)

HAI prevention and control; in particular, prevention, preparedness, and response to epidemics that can be associated with or

amplified by health care

• To support IPC capacity building in Member States through

technical assistance and development of guidance on core

elements for national and local IPC programs

• To provide support to help prevent spread of infectious dis-

eases through development and dissemination of evidence-

based infection control measures in health care settings

• To provide IPC tools for health care facility preparedness to

respond to pandemics and epidemics

• To coordinate the Global Infection Prevention and Control

(GIPC) Network to foster alignment of policies and to

enhance IPC practices worldwide

• To support Member States in responding to outbreaks

through the WHO Global Outbreak Alert and Response Net-

work (GOARN)

• To develop evidenced-based norms and standards for

antimicrobial-resistance containment strategies in health

care settings

• To support infection control preparedness to cope with pub-

lic health emergencies

• Prevention of hospital-acquired infections

• Practical guidelines for infection control in health care facilities

• Infection prevention and control of epidemic- and pandemic-

prone acute respiratory diseases in health care WHO interim

guidelines and an accompanying set of implementation tools

for community and hospital health care facilities

• Interim infection control recommendations for care of patients

with suspected or confirmed filovirus (Ebola, Marburg) or hem-

orrhagic fever

• Core components for IPC programs and an accompanying set

of implementation tools for national and local programs

• WHO policy on tuberculosis (TB) infection control in health

care facilities, congregate settings, and households

• Natural ventilation for infection control in health care settings

• Advice on the use of masks in the community setting in

Influenza A (H1N1) outbreaks

• IPC during health care for confirmed, probable, or suspected

cases of pandemic (H1N1) 2009 virus infection and influenza-

like illnesses Continued

http://www.who.int/gpsc/en/
http://www.who.int/csr/bioriskreduction/infection_control/en/index.html
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Table 2-1. Main WHO Programs Focused on Health Care–Associated Infection (HAI) 
Prevention and Control (continued)
Relation to HAI prevention and control Main guidelines and documents*

Injection Safety (http://www.who.int/injection_safety/en/)

Prevention of blood-borne pathogens transmission through unsafe injection practices

• To promote the rational use of injections and safe practices

for injections and related procedures, including phlebotomy,

intravenous, and fingerpick procedures

• To produce policies on the prevention of needlestick injuries

in HCWs and the use of personal protective equipment

(PPE) following accidental stick injuries

• To support the implementation of the recommendation for

providing hepatitis B vaccine for all HCWs

• To improve access to safety-engineered injection devices

and sharps containers

• To promote safe sharps waste management

• To provide the secretariat for the “Safe Injection Global Net-

work” (SIGN), which aims to achieve safe and appropriate

use of injections throughout the world

• First, do no harm: Introducing auto-disable syringes and

ensuring injection safety in immunization systems of devel-

oping countries

• WHO best practices for injections and related procedures

toolkit

• WHO guidelines on drawing blood: Best practices in 

phlebotomy

• Revised injection-safety assessment tool

• Communication strategy for the safe and appropriate use of

injections

• The injection-safety policy planner

• Guiding principles to ensure injection-device security

• Guide to supervising injection providers

• SIGN 2010 meeting report

Occupational Health (http://www.who.int/occupational_health/topics/hcworkers/en/index.html)

Prevention of HAIs among HCWs

• To promote the protection of occupational health of HCWs

and the greening of the health sector (for example, less

toxic disinfectants, natural ventilation)

• To support the hepatitis B immunization campaign for HCWs

(linked in regions to vaccination week and other vaccine-

preventable diseases)

• To reduce the exposure to HIV and other sharps-related

infections (hepatitis B and C) associated with injections in

HCWs

• To review and to report data on the global burden of disease

from sharps injuries to HCWs

• Joint WHO-ILO-UNAIDS policy guidelines for improving

HCW access to HIV and TB prevention, treatment, care,

and support services

• Occupational health: A manual for primary HCWs

• Role of the occupational health nurse in the workplace

• Protecting HCWs—preventing needlestick injuries tool kit

• Joint WHO/ILO guidelines on postexposure prophylaxis

(PEP) to prevent HIV infection

Safe Surgery Saves Lives (http://www.who.int/patientsafety/safesurgery/en/index.html)

Reduction of complications due to surgery, including surgical site infections (SSIs)

• To improve the safety of surgical care around the world by

ensuring adherence to proven standards of care in all 

countries

• To contribute to the prevention of SSIs through the use of

the WHO surgical-safety checklist

• WHO surgical-safety checklist

• Checklist implementation manual

Water Supply, Sanitation, and Hygiene Development (http://www.who.int/water_sanitation_health/hygiene/en/)

Promotion of environmental health in health care settings; in particular, safe health care waste management

• To support the development and implementation of national

policies, guidelines on safe practices, and training and pro-

motion of effective messages in a context of healthy settings

• To develop technical guidance on environmental health

standards in health care

• To develop technical guidance materials for assessing the

quantities and types of waste produced in different facilities

• To develop national health care waste-management 

guidelines

• To build capacity at national level to enhance the way health

care waste management is dealt with in low-income countries

• Safe health care waste management: Policy paper

• WHO core principles for achieving safe and sustainable

management of health care waste

• Management of solid health care waste at primary health

care centers: A decision-making guide

• Essential environmental health standards in health care

• Natural ventilation for infection control in health care 

settings

• Mercury in health care: Policy paper

* These documents are all available in PDF format on the cited website pages related to the corresponding WHO program.

http://www.who.int/injection_safety/en/
http://www.who.int/occupational_health/topics/hcworkers/en/index.html
http://www.who.int/patientsafety/safesurgery/en/index.html
http://www.who.int/water_sanitation_health/hygiene/en/
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T
he prevention and control of infections represent one
of the most significant safety initiatives for a health
care organization. Infections can be acquired in any

health care setting, transferred between organizations, or
brought in from the community. Because infections are a sig-
nificant safety risk for patients, other care recipients, and
health care workers (HCWs), infection prevention and control
(IPC) must be high on every organization’s list of priorities.

To help organizations focus on IPC issues and address
related challenges, Joint Commission International (JCI) has
developed IPC and related standards in all of its accreditation
and certification programs as follows:
• Ambulatory Care: Infection Control and Facility Safety

(IFS; partial chapter)
• Clinical Laboratories: Resource Management and Labora-

tory Environment (RSM; 1 standard)
• Home Care: Infection Prevention and Control (IPC; entire

chapter)*
• Hospitals: Prevention and Control of Infections (PCI;

entire chapter)
• Long Term Care: Infection Prevention and Control (IPC;

entire chapter)*
• Medical Transport: Exposure to and Transmission of Bio-

logic and Chemical Agents (BCA; entire chapter)
• Primary Care: Organization and Delivery of Services

(ODS; chapter portion on IPC)
• International Patient Safety Goal 5 (IPSG.5)—Reduce the

Risk of Health Care–Associated Infections (goal applicable
for all accreditation and certification programs except Med-
ical Transport)

The purpose of this chapter is to provide an in-depth
look at JCI IPC requirements. A complete list of all JCI IPC
requirements at the time of this publication is provided in
Appendix 1. For the current IPC requirements regarding any
JCI accreditation or certification program, please consult the
applicable JCI comprehensive accreditation or certification
manual or access JCI’s accreditation and certification Web
pages at http://www.jointcommissioninternational.org
/Accreditation-and-Certification-Process/.

Please note: The majority of organizations surveyed by
JCI are hospitals—three out of four organizations, as of the
publication of this book—and as a result, the JCI hospital

standards are used as the foundation of much of this chapter
and of Chapter 4. However, it is important to note that JCI
accreditation standards are similar in theme, tone, and detail
across accreditation and certification programs, and, there-
fore, JCI requirements are similar no matter the accreditation
or certification program.

It is also important to note that for the sake of the follow-
ing discussion, only JCI requirements with direct application
to IPC are noted. Many JCI standards could and do apply
indirectly to the concepts discussed below, but only those
requirements specific to prevention and control of infections
are noted.

JCI Requirements
Most JCI requirements are in the form of standards, which
were created to respond to requests from the international
community for external, objective, standards-based ways to
evaluate health care practices and organizations. The goal of
the accreditation program is to stimulate demonstration of
continuous, sustained improvement in health care organiza-
tions by applying international consensus standards and
indicators. JCI standards require a focused look at IPC
across an organization and have an underlying philosophy
of quality management, continuous quality improvement,
and patient safety. These standards guide the organization
leadership to establish and to maintain a comprehensive,
integrated IPC program that is adequately supported and
well managed.

JCI standards discuss the components of a comprehensive
IPC program and the resources and support systems necessary
to successfully implement such a program. There are three
parts to the JCI standards: the standards, intent statements,
and measurable elements.

Standards
JCI standards define the performance expectation, struc-
tures, or functions that must be in place for IPC. These
standards were developed using a consensus process with a
task force of international experts. The standards are based
on accreditation experiences during recent years in more
than 40 countries. The standards are validated through
accreditation surveys and are designed to incorporate local
or national laws and regulations. JCI has determined that
organizations being surveyed must satisfactorily meet the
requirements of all standards for the prevention and control
of infection to achieve accreditation. These standards are
designed to create a culture of patient safety and to lead
organizations to best-practice levels to protect fundamental
patient and family rights, to reduce risks during patient

* At the time of publication, the first edition of the JCI Home Care
and Long Term Care manuals were being developed for publica-
tion in January 2012. Standards for both programs were derived
from JCI’s Care Continuum standards and will be in effect starting
1 July 2012. For the current status of these initiatives, visit the JCI
Accreditation website (http://www.jointcommissioninternational.org
/Accreditation-and-Certification-Process) or e-mail JCI Accredita-
tion at JCIAccreditation@jcrinc.com.

http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/
http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/
http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process
http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process
mailto:JCIAccreditation@jcrinc.com
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care processes, and to enhance a safe environment where
care is provided.

A 12-member International Standards Subcommittee,
composed of experienced physicians, nurses, administrators,
and public-policy experts, guides the development and revi-
sion process of the JCI standards. The subcommittee consists
of members from six major world regions: Latin America and
the Caribbean, Asia and the Pacific Rim, the Middle East,
Central and Eastern Europe, Western Europe, and Africa. The
work of the subcommittee is refined based on an international
field review of the standards and the input from experts and
others with unique content knowledge.

Intent Statements
A standard’s intent statement helps explain the full meaning
of the standard. The intent describes the purpose and ratio-
nale of the standard, providing an explanation of how the
standard fits into the overall program, sets parameters for the
requirement(s), and otherwise “paints a picture” of the
requirements and goals.

Measurable Elements
Measurable elements of a standard indicate what is reviewed
and assigned a score during the survey process. The measur-
able element(s) for each standard identify the requirements
for full compliance with the standard. The measurable ele-
ments are intended to bring clarity to the standards and to
help the organization fully understand the requirements, to
help educate leaders and HCWs about the standards, and to
guide the organization in accreditation preparation.

Examples of the standards, intent statements, and
measurable elements are found throughout this book (see,
for example, Box 3-1). The standards are updated approxi-
mately every three years based on the ongoing assessment of
science, contemporary health care practice, available tech-
nology, quality and patient-safety practices, and other 
information.

Components of a 
Comprehensive IPC Program
The goal of an organization’s infection surveillance, preven-
tion, and control program is to identify and to reduce the
risks of acquiring and transmitting infections among
patients, HCWs, contract workers, volunteers, students,
and visitors.

IPC programs differ from one organization to another,
depending on the organization’s geographic location, commu-
nity, socioeconomic and physical environment, patient vol-
ume, populations served, types of clinical activities, and

number and education of employees. Effective programs
include identified leaders, appropriate policies and proce-
dures, HCW education, coordination throughout the organi-
zations, and systems to identify risks and to intervene to
minimize or to eliminate infections.

The JCI hospital IPC standards are organized into the
following six major sections:
1. Program Leadership and Coordination
2. Focus of the Program
3. Isolation Procedures
4. Barrier Techniques and Hand Hygiene
5. Integration of the Program with Quality Improvement and

Patient Safety
6. Education of Staff About the Program

As mentioned earlier in this chapter, other JCI accredita-
tion programs also have IPC requirements listed. Where those
requirements overlap with JCI hospital standards is noted
below.

Box 3-1. Example of JCI 
Standard, Intent, and 
Measurable Elements

Standard PCI.1

One or more individuals oversee all infection prevention

and control activities. This individual(s) is qualified in

infection prevention and control practices through edu-

cation, training, experience, or certification.

Intent of PCI.1

The infection prevention and control program has over-

sight appropriate to the organization’s size, level of

risks, complexity of activities, and the program’s scope.

One or more individuals, acting on a full-time or part-

time basis, provide that oversight as part of their

assigned responsibilities or job descriptions. Their quali-

fication depends on the activities they will carry out and

may be met through

• education;

• training;

• experience; and

• certification or licensure.

Measurable Elements of PCI.1

o 1. One or more individuals oversee the infection pre-

vention and control program.

o 2. The individual(s) is qualified for the organiza-

tion’s size, level of risks, and program scope and

complexity.

o 3. The individual(s) fulfills program oversight

responsibilities as assigned or described in a job

description.



Program Leadership and Coordination

JCI’s program leadership and coordination requirements
describe the organization’s responsibilities for determining the
focus of the IPC program. These requirements indicate that
one or more full- or part-time HCWs—as part of their
assigned responsibilities or job description(s)—oversee all IPC
activities and that the individual(s) be qualified in IPC prac-
tices through education, training, experience, or certification.
The designation of a particular individual(s) helps in the
coordination of the multiple facets of the program. The IPC
program’s oversight should be appropriate to the organiza-
tion’s size and risk levels, and the program’s scope and com-
plexity. Although decentralization of IPC leadership can be
effective, it sometimes leads to gaps in performance and less
accountability. The person(s) designated for the oversight role
coordinates the dynamics of program management, including
addressing changing infection risks and implementing inter-
vention strategies; ensures inclusion of all programs and ser-
vices; and generates policies and procedures to guide
compliance with best IPC practices. Therefore, it is important
for this person(s) to have clinical expertise and program man-
agement skills to oversee all the IPC activities.

These requirements also call for program management by
designating those persons or group that monitors and coordi-
nates IPC activities in the organization and directs the coordi-
nation of IPC activities. This group must include
representatives from at least medicine, nursing, IPC (for
example, health care epidemiologist, infection control physi-
cian, IPC officer, and infection control nurse), and house-
keeping. Others may be included as appropriate to the
organization. IPC activities involve individuals in every
department or service who perform nearly every function
within a health care organization.

When the program oversight activities reside with a com-
mittee, it is incumbent on the organization to provide each
member with education and training as well as clearly defined

roles and responsibilities. See Chapter 5 for more discussion of
the multidisciplinary oversight team.

These JCI standards are also focused on grounding the
IPC program in science, practice guidelines, regulation, and
technology and on providing sufficient resources to establish
that scientific and technological foundation. JCI requires that
the IPC program be based on current scientific knowledge,
accepted practice guidelines, and applicable laws and regula-
tions. Current scientific information is required to understand
and to implement effective surveillance and control activities;
practice guidelines provide information on preventive prac-
tices and infections associated with clinical services; and appli-
cable laws and regulations define elements of the basic
program and reporting requirements. Many of these guide-
lines are available online from government agencies and from
professional societies. See Appendix 2 for selected websites
and organizations providing practice guidelines. JCI require-
ments also state that leaders provide adequate resources to
support the IPC program, particularly via information-
management systems. Such systems are key resources to
support the tracking of risks, rates, and trends in health
care–associated infections (HAIs). Leadership roles and
responsibilities are discussed in Chapter 5. Functions cov-
ered in these standards include data analysis, interpretation,
and presentation of findings.

Focus of the Program

Program-focus standards describe the organization’s responsi-
bilities for determining the focus of the IPC program. These
requirements emphasize that the organization design and
implement a coordinated and comprehensive program and
plan to reduce the risks of HAIs for patients and HCWs. Safe,
high-quality care for patients and a safe work environment for

Applicable JCI Standards
The following JCI standards are directly applicable to this

section of text. For complete standard text and further

compliance information, see Appendix 1.

Ambulatory Care IFS.1 through IFS.4

Clinical Care Program (Certification)

Clinical Laboratories

Home Care IPC.1 through IPC.3

Hospitals PCI.1 through PCI.4

Long Term Care IPC.1 though IPC.3

Medical Transport BCA.1 through BCA.3

Primary Care ODS.27 through ODS.29
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Applicable JCI Standards
The following JCI standards are directly applicable to this

section of text. For complete standard text and further

compliance information, see Appendix 1.

Ambulatory Care IFS.5

Clinical Care Program (Certification)

Clinical Laboratories RSM.6.1*

Home Care IPC.4 through IPC.5

Hospitals PCI.5 through PCI.7.5

Long Term Care IPC.4 through IPC.5.5

Medical Transport BCA.1 through BCA.3

Primary Care ODS.27 through ODS.29

* RSM.6.1 deals with a laboratory using a coordinated process
to reduce the risks of infection as a result of exposure to bio-
hazardous materials and waste only.



employees are intertwined because employees and patients
who become infected can transmit the infection to other
patients or HCWs. These standards imply a close working
relationship between the IPC and employee health services.

Under these standards, the IPC program is guided by a
plan that addresses infection issues that are epidemiologically
important to the organization. This requires assessing risks
and key issues that pertain to the particular infections, popu-
lations, environment, and other factors that are specific to the
organization. In addition, the standard requires that the IPC
program be designed to be appropriate to the organization’s
size, geographic location, services, and patients. A facility that
treats primarily trauma patients rather than pediatric or can-
cer patients or is an ambulatory care center rather than an
acute inpatient facility must address the issues most relevant
to its patients, services, and setting. Organizations in very
rural settings may have challenges that differ from those of
facilities in urban settings. Conditions that should be consid-
ered in assessing geographic and environmental influence on
infections include the following:
• Natural environmental disruptions—floods, hurricanes,

earthquakes, and other events
• Temperature variations—tropical versus cold
• Vector density—mosquitoes, rodents
• Contaminated water sources or lack of water
• Ecological changes—deforestation, global warming, air

pollution, and so forth
• War, migrations, displaced persons
• Urban versus rural—congested housing versus agricultural

environments
• Availability, lack of, or disruption of services

Another key element of these requirements is that the IPC
program include surveillance activities that are proactive and
systematic. Surveillance (see Box 3-2), or the observing of prac-
tice and collecting of infection data, is essential to identify
endemic (usual) infections and outbreaks (unusual infections
or numbers of infections above the usual endemic rates). Not
only must the surveillance activities help the IPC professionals
identify ongoing or unusual infections, but the IPC program
must have the capability to investigate infection clusters or
outbreaks to identify which infections are occurring and why,
the source, the mode of transmission, processes contributing to
the infections, and potential solutions to resolve the outbreak
and to stop the infections. Once this information is clear, it
should be used to implement prevention strategies that will
prevent the recurrence of the infections in the future.

JCI standards require that the ICP program be informed
by a periodic assessment of the organizational risks for infec-
tions and guided by policies and procedures to prevent or to

mitigate those risks. IPC policies should be based on the best
available evidence and science, which requires infection pro-
fessionals to continually review the literature, new guidelines,
and laws and to incorporate them into organizational policies
and procedures. The organization sets risk-reduction goals
and measurable objectives that help formulate the IPC plan,
provide focus for the program, and permit objective evalua-
tion of progress toward risk reduction.

JCI standards also indicate that the IPC program involve
all patient, HCW, and visitor areas of the organization.
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Box 3-2. Surveillance
According to the US Centers for Disease Control and

Prevention (US CDC), surveillance “is the ongoing sys-

tematic collection, analysis, and interpretation of health

data for purposes of improving health and safety.”1

Surveillance allows hospital personnel to identify risks

and areas for improvement, to target infection-reducing

initiatives, and to monitor progress toward reducing the

number and spread of infections within a facility, as well

as allowing ICP and other HCWs to do the following2–5:

• Establish endemic rates of HAIs.

• Identify outbreaks.

• Search out cases of a specific disease.

• Determine whether processes used to prevent and to

control infections are functioning properly.

• Check the success of any changes made to a system

or process.

• Monitor the occurrence of adverse outcomes to iden-

tify potential risk factors.

• Ensure compliance with federal and state regulations

and accreditation requirements.

• Monitor injuries and identify risk factors for occupa-

tional injuries in HCWs.

• Help with health care and support HCW education

efforts.
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Because infection can potentially be transmitted by any of the
above persons as well as by vendors, volunteers, and students,
any of the areas where these persons work should have IPC
policies and procedures and should be considered an integral
part of the organization’s IPC program.

JCI directs the organization to use a risk-based
approach to establish the focus of the HAI prevention and
reduction program. Each organization must determine
those epidemiologically important infections, infection
sites, and associated devices and procedures that will pro-
vide the focus of efforts to prevent and to reduce the inci-
dence of HAIs. Organizations consider, as appropriate,
infections that involve the following:
• Respiratory tract—such as the procedures and equipment

associated with respiratory therapy, intubation, mechanical
ventilatory support, tracheostomy, and so on

• Urinary tract—such as the invasive procedures and equip-
ment associated with indwelling urinary catheters, urinary
drainage systems, and so on, along with associated care

• Intravascular invasive devices—such as the insertion and
care of central venous catheters and peripheral venous lines

• Surgical sites—such as their care, type of dressing, and
aseptic procedures

• Epidemiologically significant diseases and organisms—
including multidrug-resistant organisms and highly viru-
lent infections

• Emerging or reemerging infections in the community
In addition to specific infections, such issues as employee

exposures or environmental hazards may be selected as areas
that are considered epidemiologically important and should
be addressed in planning the focus of the IPC program.
When the evaluation or analysis of the data of any of these
infections indicates the need for action, the organization refo-
cuses its attention to these areas. The organization assesses
these risks at least annually, or more often if desired, and doc-
uments its findings. In addition, when the risk analysis identi-
fies direct-care or support processes that may be contributing
to infection, the organization addresses these processes
through policies and procedures, education, changes in prac-
tice, or other activities to work toward the reduction or elimi-
nation of risk.

JCI standards on program focus also address risk inherent
with particular equipment, departments, and other scenarios.
JCI requires organizations to ensure that their medical equip-
ment, laundry, and linen are cleaned, disinfected, or sterilized
to minimize infection risk and that processes for doing so are
consistent throughout the organizations. For example, if more
than one area performs sterilization procedures, such as a cen-
tral sterilizing department and satellite areas, each of the areas

performing these functions must meet the same organiza-
tional and best-practice standards. Ensuring this quality
requires oversight and coordination. Areas affected by this
standard include the following:
• Equipment cleaning and sterilization—in particular,

invasive equipment, such as endoscopes and surgical
instruments

• Laundry and linen management
JCI requirements state that a policy and procedure iden-

tify the process for managing expired supplies and define the
conditions for reusing single-use devices (SUDs) when laws
and regulations permit and an organization decides to take
this approach. SUDs are permissible when permitted by local
laws and regulations, as long as carefully designed policies are
in place that identify at least the following:
• Devices and materials that can never be reused
• Maximum number of reuses specific for each device and

material that is reused
• Types of wear and cracking, among other concerns, that

indicate the device cannot be reused
• Cleaning process for each device that starts immediately

after use and follows a clear protocol
• Process for the collection, analysis, and use of IPC data

related to reused devices and materials
One organization’s process to develop its SUD policy is

described in Case Study 3-1.

Sandra Callery, RN, MHSc, CIC

Introduction
The finance department at Sunnybrook Health Sciences Cen-
tre (SHSC) asked for cost-saving measures throughout the
hospital. The operations director for the operating room
(OR) and outpatient procedures requested that the Reprocess-
ing Steering Committee (the Committee) consider approving
the reuse of some high-cost single-use devices (SUDs) that are
used in the cardiac catheterization unit and the OR. Cur-
rently the hospital’s policy on reuse states that it would not
consider reprocessing any critical or semicritical SUD within
the institution. However, if an area or user chooses to have an
SUD reprocessed by a third party, the third party must pro-
vide documentation to the Committee that it follows the
methodology and validation processes as outlined by an estab-
lished regulatory body, such as the US Food and Drug
Administration (US FDA).
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Methods
The Committee reviewed government regulations regarding
reprocessing SUDs, including liability. The Committee
established the hospital’s weighted criteria at the time of
submission of request for purchase (RFP). The responses to
the RFPs were assessed by the Committee. Reference checks
were conducted. Prior to selection, a site tour of the
licensed reprocessor’s facility was conducted by the Com-
mittee to review practices and procedures and to ensure
that it had been certified by a regulatory authority or an
accredited quality system auditor to ensure the cleanliness,
sterility, safety, and functionality of the reprocessed equip-
ment/devices. In addition, the Committee verified its abil-
ity to

a) track and label equipment/devices;
b) recall improperly reprocessed medical

equipment/devices;
c) test for pyrogens;
d) report adverse events;
e) provide good manufacturing procedures; and
f ) establish the maximum number of reuses specific for

each device.
The Committee collaborated with the prospective third-

party reprocessors to determine eligible instruments and to
perform a cost-benefit analysis.

Staff and departments involved included representation
from senior leadership and the following teams and depart-
ments: IPC, OR, ambulatory care, central reprocessing, and
materials management. The Committee has a reporting struc-
ture to the IPC Committee and the Medical Advisory Com-
mittee of the hospital.

Results
Canadian regulations do not recommend the reprocessing
of SUDs by health care institutions unless the reprocessing
is done by a licensed reprocessor. Submissions were
reviewed by a hospital committee, site tours were con-
ducted, and SHSC selected a licensed reprocessor to
reprocess 100 different critical SUD items, with annual sav-
ings of more than $300,000.

Lessons Learned
Careful consideration and execution must be used when
entering into reprocessing of SUDs, including the following
tips:
• Provide adequate time for discussion with the Committee

members and to the reporting committees.
• Ensure adequate representation of affected hospital ser-

vices/programs during preliminary discussions.

• Do homework by reviewing hospital policies regarding hos-
pital liability.

• Develop exclusion and inclusion criteria.
• Keep physicians and surgeons informed of the decisions

throughout the process.
• Ensure that hospital policies and procedures give clear

direction on the hospital’s position and ongoing monitor-
ing of compliance with the reprocessing protocols.

A policy that identifies the process for ensuring proper
handling of expired supplies, including IV fluids, catheters,
sutures, and others, must be in place and enforced. This pol-
icy may include the frequency of examining supplies to deter-
mine whether they are near expiration or have expired; a
process, such as “first in–first out,” to reduce the amount of
expired supplies; and the way expired supplies are removed
from general stores or shelves and supply rooms on patient
units.

JCI standards also call for risk reduction in the
processes of disposing of blood and blood components as
wells as infectious waste and body fluids from any organiza-
tion area, including the mortuary and postmortem areas.
These wastes must be handled and disposed in a manner
that protects the employees who are disposing of the wastes
and the environment where the wastes reside or are dis-
posed (eliminated) to prevent the transmission of infectious
agents in the wastes and fluids. Similar requirements are in
place regarding sharps and needles, with particular focus on
the containers that are used to hold used sharps, the
method of disposal of the containers, and the surveillance
of the disposal process. The sharps disposal process should
be consistent with safe practices; local, regional, or national
laws; and other regulations. The organization may manage
this process or contract with an outside agency to dispose of
sharps and needles.

Kitchen sanitation, food preparation and handling, and
mechanical and engineering controls (such as system venti-
lation, biological hoods, and others) should be managed to
minimize or to eliminate infection risk.

JCI standards require organizations to reduce the risk
of infection in the facility during demolition, construction,
and renovation and to consider, among other factors, air
quality, dust, and other risks to patients or HCWs. It is
essential that infection control HCWs be involved in con-
struction and renovation from the beginning to the end of
the process to ensure that infection prevention risks are
addressed. This and other related content are discussed fur-
ther in Chapters 5 and 6.



Isolation Procedures

Isolation standards require that patients—especially when
immunosuppressed—as well as visitors and HCWs be pro-
tected from infections via barriers and isolation. Precautions
regarding airborne transmission are especially important com-
ponents of this requirement, including JCI’s preference that
patients with airborne infections be isolated in negative-pres-
sure rooms until the infections are no longer communicable.
For organizations unable to construct negative-pressure
rooms, an acceptable alternative is a high-efficiency particu-
late air (HEPA) filtration system that functions at the rate of
at least 12 air exchanges per hour. When neither a negative-
pressure room nor HEPA filtration is available, organizations
must have a policy and a procedure for how to manage for
short periods of time patients who may spread infection by
the airborne route.

In addition, these JCI requirements indicate that the
organization must have a strategy to deal with an influx of
patients with contagious infectious diseases. This will require
advance planning and forethought, including the careful edu-
cation of HCWs in the management of such patients.

Barrier Techniques and Hand Hygiene

JCI’s barrier-technique and hand-hygiene requirements indi-
cate that gloves, masks, soap, and disinfectants be available
and used correctly when required. Hand-hygiene materials,
barrier techniques, antiseptics, and disinfecting agents are
fundamental to IPC. The organization must identify those
situations in which masks and gloves are required and ensure
that the products are available and accessible. For example,
soap, alcohol hand preparations, and disinfectants should be
located in those areas where hand hygiene and disinfecting
procedures are required. Organizations should also adopt and
post hand-hygiene guidelines in appropriate areas throughout
the organization. (The use of guidelines is scored at IPSG.5,
ME 2; see “Infection Prevention and Control and the Interna-
tional Patient Safety Goals,” beginning on page 27, for more
details.) HCWs must be educated in proper hand-washing
and disinfecting procedures.

Integration with Quality Improvement and
Patient Safety

JCI requires organizations to make certain that IPC measures
are given equal weight with other quality-improvement mea-
sures. These standards require that the IPC process be inte-
grated with the organization’s overall quality-improvement
and patient-safety program. It is important to have IPC repre-
sentation on the quality and patient-safety oversight group
and to ensure that IPC data and issues are discussed in this
setting.

The IPC process is designed to lower the risk of infection
for patients, HCWs, and others. To reach this goal, the organ-
ization must proactively monitor and track risks, rates, and
trends in HAIs. This tracking is the core of the surveillance
program and is discussed further in Chapters 5 and 6.

JCI standards state that the organization should also
use indicators to monitor infections that are epidemiologi-
cally important to the organization. If an organization has a
large cardiac or neurosurgical surgery service, an extensive
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Applicable JCI Standards
The following JCI standards are directly applicable to this

section of text. For complete standard text and further

compliance information, see Appendix 1.

Ambulatory Care

Clinical Care Program (Certification)

Clinical Laboratories

Home Care

Hospitals PCI.8

Long Term Care IPC.6

Medical Transport BCA.6

Primary Care

Applicable JCI Standards
The following JCI standards are directly applicable to this

section of text. For complete standard text and further

compliance information, see Appendix 1.

Ambulatory Care IFS.7

Clinical Care Program (Certification)

Clinical Laboratories

Home Care IPC.6

Hospitals PCI.8 and PCI.9

Long Term Care IPC.7

Medical Transport BCA.4

Primary Care ODS.16 and ODS.24.3

Applicable JCI Standards
The following JCI standards are directly applicable to this

section of text. For complete standard text and further

compliance information, see Appendix 1.

Ambulatory Care

Clinical Care Program (Certification)

Clinical Laboratories MGT.4.2.1 and MGT.4.6

Home Care IPC.1

Hospitals PCI.10 through PCI.10.6

Long Term Care IPC.1

Medical Transport QMI.3.7

Primary Care ODS.27 and ODS.29



neonatal intensive care unit(s), or rehabilitation patients, it
should select infection indicators specific for these patient
populations. If the organization has a challenging problem
with ventilator-associated pneumonia (VAP) in critical care
patients, it may choose outcome indicators of infection in
populations at risk for VAP for the monitoring or auditing
process.

JCI requires that risk, rate, and trend information
from surveillance, monitoring, or auditing processes be
used to design or to modify processes to reduce infections
to the lowest possible levels. As the information and the
associated risks change, the organization must review and
modify existing procedures, such as those associated with
care of the ventilated patient or designed to decrease risk
in a surgical patient. The organization uses its perfor-
mance-improvement model to guide these improvement
efforts.

JCI also requires that organizations evaluate their IPC
data and information by comparing their IPC rates and
trends against those of similar organizations through com-
parative databases and against best practices and scientific
evidence. This process must be carefully designed to
ensure that common definitions are used to classify infec-
tions as health care associated and that the frequency,
intensity, and methods of surveillance are consistent for
the comparative organizations. It is important for the IPC
program to regularly communicate the results of IPC
monitoring to the appropriate HCWs, physicians, and
management. The leaders of the organization will use this
information to provide guidance to the IPC program staff
and to determine priorities and resources allocated to the
IPC program. In addition to internal reporting, these stan-
dards require the organization to disseminate information
on infections to the appropriate external public health
agencies to comply with any regulations. The recipients of
IPC data will vary among countries. Some countries have
a nationwide database on infections; in other countries, all
information is collected by the ministry of health or other
governmental organization. When the organization
receives information and reports from its public health
agencies, it must take appropriate action to respond to
these reports.

Staff Education

The last section of the JCI requirements calls for maintain-
ing knowledgeable HCWs. JCI standards state that organi-
zations will provide IPC education to HCWs, patients,
and, as appropriate or applicable, family and other care-
givers. For an organization to have an effective IPC pro-
gram, it must educate HCWs about the program when they
begin working in the organization and regularly thereafter.
The education program includes professional physicians
and nurses, clinical and nonclinical support staff, and even
patients and families, if appropriate. The program may also
include tradespeople and other visitors. The education
focuses on the policies, procedures, and practices that guide
the organization’s IPC program. The education also
includes the findings and significant trends from monitor-
ing or auditing activities, new services, or changes in IPC
practices.

All JCI standards with direct and indirect IPC applicabil-
ity are listed in Appendix 1.

Infection Prevention and Control
and the International Patient
Safety Goals

JCI presented its first set of six International Patient Safety
Goals in 2006, with requirements that organizations directly
address frequently problematic health care issues. Among
those goals is International Patient Safety Goal 5 (IPSG.5),
the full text of which is in Box 3-3. Case Study 3-2 shows
how one organization complied with the requirements of
IPSG.5.
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Applicable JCI Standards
The following JCI standards are directly applicable to this

section of text. For complete standard text and further

compliance information, see Appendix 1.

Ambulatory Care

Clinical Care Program (Certification)

Clinical Laboratories

Home Care IPC.7

Hospitals PCI.11

Long Term Care IPC.8

Medical Transport BCA.10 through BCA.10.2

Primary Care

Applicable JCI Programs
International Patient Safety Goal 5 (IPSG.5) is applicable to

the following JCI accreditation and certification programs:

• Ambulatory Care

• Clinical Care Program (Certification)

• Clinical Laboratories

• Home Care

• Hospitals

• Long Term Care

• Primary Care



Özlem Yıldırım, PhD, MSEM, BSIE; Birsen Cetin, MD;
Fatma Kucukerenkoy, MM, RN; Rahsan Boyoglu, MSN, RN;
Nilufer Dogan, RN

Introduction
Citing published data indicating that increased hand-hygiene
compliance leads to fewer HAIs, leaders at American Hospi-

tal, Istanbul, Turkey, made a priority of increasing its baseline
rate of 56% compliance.

Methods
A multidisciplinary improvement team was formed to address
hand-hygiene compliance. The team included leaders and
support staff from the American Hospital’s Infection Control
Committee (ICC) as well as staff from nursing, continuous
quality improvement, and selected clinical departments. The
team’s first task was to develop and to design a Hand-Wash
Observation Form and to supply the form to a group of
“observers.” Observers were trained on the hospital’s policy
for effective hand hygiene and were strategically stationed to
observe HCWs’ compliance. Observation methodology was
discussed, including the following:
• Criteria for appropriate hand washing, including opportu-

nity, method, and duration
• Opportunities to observe, such as before and after patient

contact, medication preparation, or collection of dirty linens
• Identification of physicians, nurses, respiratory therapists,

physiotherapists, and technicians as the persons to be
observed

Through this surveillance, the observers identified inci-
dents of noncompliance. The compliance rate was calculated
based on the number of observations of HCWs in compliance
with the hand-hygiene protocol divided by the total number
of observations (opportunities). Following the aggregation of
collected data, data were stratified by profession, clinical ser-
vice, and unit. This information was sent to the units
monthly, and hand-hygiene compliance indicators were mon-
itored as one of the key performance indicators for the hospi-
tal. The trends were monitored monthly by the ICC and
quarterly by the Quality Improvement and Management
Committee and disseminated at regular departmental meet-
ings. An improvement plan was developed and implemented.

Actions, Strategies, and Interventions
Because hand-hygiene compliance data had not been previ-
ously quantified, most departments were not aware of their
actual hand-hygiene performance levels. Prior to this initia-
tive, many HCWs were not fully aware of their hand-hygiene
responsibilities, because practical knowledge and communica-
tion of that knowledge were lacking.

Strategies for improving compliance were identified,
including the following:
• Infection control nurses formally educated HCWs about

the theory underlying hand hygiene before and after
patient care and trained the HCWs on proper hand-
hygiene technique.
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Box 3-3. International Patient
Safety Goal 5 (IPSG.5)

Goal 5: Reduce the Risk of Health Care–Associated
Infections

Standard IPSG.5

The organization develops an approach to reduce the

risk of health care–associated infections.

Intent of IPSG.5

Infection prevention and control are challenging in most

health care settings, and rising rates of health care–

associated infections are a major concern for patients

and health care practitioners. Infections common to all

health care settings include catheter-associated urinary

tract infections, blood stream infections, and pneumonia

(often associated with mechanical ventilation).

Central to the elimination of these and other infections

is proper hand hygiene. Internationally acceptable

hand-hygiene guidelines are available from the World

Health Organization (WHO), the US Centers for Dis-

ease Control and Prevention (US CDC), and various

other national and international organizations.

The organization has a collaborative process to develop

policies and/or procedures that adapt or adopt currently

published and generally accepted hand-hygiene guide-

lines and for the implementation of those guidelines with

the organization.

Measurable Elements of IPSG.5

o 1. The organization has adopted or adapted currently

published and generally accepted hand-hygiene

guidelines.

o 2. The organization implements an effective hand-

hygiene program.

o 3. Policies and/or procedures are developed that

support continued reduction of health care–associ-

ated infections.

CASE STUDY
Increasing Compliance with Hand-
Hygiene Protocol (Turkey)

3-2



• To increase HCW awareness and to make the process more
practical, mirrors were installed above sinks, and walls con-
taining sinks were painted green to further identify the
areas and to draw HCWs’ attention. Sensor-based faucets
were installed.

• With the support of the top management, the ICC
increased the number of alcohol-based hand-rub dis-
pensers. The hand rub was made available in specific loca-
tions, such as the entrance to key locations, including
patients’ rooms, blood-draw rooms, pharmacy, and near
sinks. In addition, a practical document explaining the use
of the hand rub was prepared and displayed on each 
dispenser.

• Laboratory technicians were provided with pocket-sized
containers of alcohol-based hand rub.

• The organization’s Communications Department shared
the hand-hygiene protocol with HCWs via the hospital’s
intranet site and “Clean Hands Save Lives” coasters.

• An observational “hand-hygiene rate” was established as a
key performance measure, and results were shared monthly.

• Based on the results, discipline- and department-specific
training programs were organized.

Results
At the end of the measurement period, hand-hygiene compli-
ance had increased to 72%, exceeding the targeted compli-
ance rate of 65%.

During the first year of implementation, the hand-
hygiene compliance rate was monitored at the following
times:
• Hand hygiene prior to patient contact
• Hand hygiene following patient contact
• Compliance with all the steps for proper hand-hygiene

technique
The compliance rate was calculated as the average of

these three steps. Because HCW compliance was lowest in
“hand hygiene prior to patient contact,” greater emphasis
was placed on increasing compliance in that area, including
education for reasons for hand washing during each step.
The data analysis was done by discipline (physicians,
nurses, nurse aides, physiotherapists, radiology technicians,
and laboratory technicians). Starting in 2009 respiratory
therapists, cardiology technicians, and anesthesia techni-
cians also were included. In 2010 the hospital’s dental clinic
opened, and dental technicians were added to the monitor-
ing process.

During those three years (2007–2010), data show that
nurses had the best compliance rate with 89%, followed by
dental technicians (2010 only) with 87%, and respiratory

therapists with 84%. Most-improved categories were nurse
aides and physiotherapists with an 86% increase during that
time frame, and anesthesia technicians, who achieved an 81%
increase.

Compliance measurement is ongoing, and the results are
aggregated and reported to the related department managers
monthly. Likewise, compliance data are being shared with the
ICC. The organization’s target compliance rate is also dis-
cussed by the ICC in an ongoing manner. Due to the success
of this initiative, leadership implemented a new strategy to
create a more effective hand-hygiene program, instructing the
ICC to also monitor alcohol-based hand-rub usage rates and
the quantity of hand rub used per 1,000 patient census days
per month.

The committee monitored the hand-hygiene rates as an
indicator of compliance with JCI’s International Patient
Safety Goal 5 (see Box 3-3). Compliance with hand-rub use
per 1,000 patient census days increased from an initial rate of
18% in January 2009 to 41% in June 2011.

Lessons Learned
• Leadership was essential to facilitating change in hand-

hygiene compliance. Without leadership buy-in, HCWs
would have been less motivated to change their behavior.

• The power and effectiveness of data collection were evident
to team members, as they learned to quantify the perfor-
mance of a practice through observation.

• Culture change required time, and sustaining the improve-
ment took frequent, repeated performance measurements.

• On-the-job training was essential for changing HCWs’
behavior. HCWs need to understand their responsibilities
and receive ongoing feedback to ensure continuous per-
formance improvement.

IPSG.5 addresses the issue of IPC by suggesting that
organizations comply with the World Health Organization’s
(WHO’s) or US CDC’s guidelines on hand hygiene,
depending on local regulations or preferences. (Although
WHO and US CDC guidelines are suggested as ways to
meet this safety goal, an international organization can use
another set of guidelines that is “published and generally
accepted.” This will usually mean guidelines that are evi-
dence based.) According to WHO, low hand-hygiene com-
pliance rates are reported from developed and developing
countries. Despite worldwide attention to the issue of hand
hygiene and its relationship with the spread of infection to
patients and others, WHO places hand-hygiene compliance
rates from 5% to 89% and an overall average of 38.7%.1

Chapter Three: Joint Commission International’s Infection Prevention and Control Standards and Requirements 29



Chief reasons for this shortfall, according to WHO,1

include the following:
• Hand-washing agents that cause irritations and dryness
• Sinks inconveniently located/shortage of sinks
• Lack of soap, paper, or towel
• Insufficient time
• Prioritizing patient needs
• Interference with HCW–patient relationship
• Low risk of acquiring infection from patients
• Belief that glove use eliminates the need for hand hygiene
• Lack of knowledge of guidelines/protocols, experience, and

education
• Lack of rewards/encouragement
• Lack of role model from colleagues or superiors
• Forgetfulness
• Skepticism about the value of hand hygiene
• Disagreement with the recommendations
• Lack of scientific information of definitive impact of

improved hand hygiene on HAIs
WHO (in 2009) and the US CDC (in 2002) have

released guidelines for hand hygiene in health care settings
based on extensive review of the scientific literature and the
consensus of world experts. The guidelines advise, among
other things, the preferential use of alcohol-based hand rubs
for routine hand hygiene as well as traditional soap and water
when hands are visibly soiled and sterile gloves when appropri-
ate to protect patients in health care settings. Also included are
recommendations for care of the hands, advice against use of
artificial nails, proper use of gloves, and leadership guidelines.
WHO’s recommended hand-washing techniques using either
soap and water or alcohol-based formulations can be found in
Figure 3-1. The full text of WHO and US CDC guidelines are
available via the Web in the following places:
• WHO Hand Hygiene Guidelines

http://whqlibdoc.who.int/publications/2009/9789241597
906_eng.pdf

• CDC Hand Hygiene Guidelines
http://www.cdc.gov/handhygiene/Guidelines.html

Although WHO guidelines outline the appropriate use of
alcohol-based hand rubs (if hands are not visibly soiled, the use
of hand rubs is appropriate and preferred), individuals are not
required to use them. However, if an individual chooses not to
use them, then he or she should use soap and water instead.
Towelettes (that is, paper towels embedded with an antiseptic
product, such as alcohol) are not a substitute for hand washing,
and non-alcohol-based rubs are not recommended.

The guidelines offer appropriate techniques for hand
hygiene, including using soap and water for 15 seconds and
rubbing the hands together with an alcohol-based hand rub

until the hands are dry. The guidelines also cover the appro-
priate selection of hand-hygiene agents, formulas for prepar-
ing alcohol-based hand-hygiene agents in the organization,
and recommendations for appropriate skin care.

For updates on this or any WHO initiative, see Chapter 2
and the WHO website at http://www.who.int.

Some organizations have expressed concern that alcohol-
based hand rubs are flammable. While acknowledging this
concern, JCI believes that the typical alcohol gel and foam
dispensers in the health care setting are of such limited size
and volume that the alcohol gel’s contribution to the accelera-
tion of fire development or fire spread is “negligible.” In all
cases, organizations are advised to consult with and to follow
the advice of their local fire authorities.

The Joint Commission Center for Transforming
Healthcare’s Hand-Hygiene Solutions
Established in 2009, the US-based Joint Commission Cen-
ter for Transforming Healthcare strives to solve health care’s
most critical safety and quality problems. The Center par-
ticipants—some of the leading hospitals and health systems
in the United States—use a systematic approach to analyze
specific breakdowns in care and to discover their underlying
causes to develop targeted solutions that solve these com-
plex problems. The first set of targeted solutions was cre-
ated by eight leading health care organizations in the
United States that worked with the Center to tackle hand
hygiene. (Targeted solutions for surgical site infections
[SSIs]—particularly in the area of colorectal procedures—
were scheduled for publication in late 2011 at the same
time of this publication; see http://www.centerfor
transforminghealthcare.org/projects/detail.aspx?Project=4
for updated information on this initiative.)

The Center’s Targeted Solutions Tool™ (TST)—pro-
vided free of charge to Joint Commission–accredited organi-
zations in the United States—guides health care organizations
through a step-by-step process to accurately measure their
actual performance, to identify their barriers to excellent per-
formance, and to direct them to proven solutions that are cus-
tomized to address their particular barriers. As of October
2011, the TST is being used by more than 1,100 distinct
health care organizations in the United States.

The TST provides the foundation and framework of an
improvement method that, if implemented correctly, will
improve an organization’s hand-hygiene compliance and con-
tribute substantially to its efforts to reduce the frequency of
HAIs. Participating hospitals that developed the hand-hygiene
solutions have achieved and continue to show major and sus-
tained gains in hand-hygiene compliance. At the time of this
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Figure 3-1. WHO Hand-Wash and Hand-Rub Technique
Source: © 2009 World Health Organization. Used with permission.



publication, compliance in participating hospitals had
climbed from its baseline of 49% to an average of 81%. Some
of the participating hospitals have also been tracking the cor-
relation between hand-hygiene compliance and the occur-
rence of HAIs. The hospitals started to notice that as the
hand-hygiene compliance rate increased, the HAIs rate started
to decrease.

Although the Center’s efforts thus far have been focused
in the United States, its intent is to expand the Center’s scope
to non–US organizations, possibly as soon as 2012. More
important, the issues the Center addresses are important to
health care organizations throughout the world, and the

processes used by the TST and other solutions can be consid-
ered by all organizations.

Further and updated information on the Center is avail-
able at its website, http://www.centerfortransforming
healthcare.org/.

Evaluating compliance with the JCI requirements is
examined in depth in Chapter 4.
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T
he surveillance, prevention, and control of infections
affect every part of an organization and every aspect
of patient care and employee safety. Lack of attention

in this area can lead to decreased patient safety, adverse events,
tremendous organizational expense, and ultimately an unsafe
organization. Because it has a significant impact on an organi-
zation’s provision of safe and high-quality care, it is not surpris-
ing that infection prevention and control (IPC) is evaluated in
multiple ways during the accreditation process. This chapter
offers a brief look at the Joint Commission International (JCI)
accreditation process specifically for IPC and offers examples
for compliance readiness. The IPC portion of the JCI survey
consists of the following main activities:
• Surveyor planning session
• Document review
• Facility tour
• Tracer methodology, which includes the following:

– Individual patient tracer
– Infection control system tracer

The surveyor planning session, document review, facility
tour, and tracer methodology are described in more detail in
subsequent chapter sections. Two programs—Medical Trans-
port and Clinical Laboratories—also have a formal Infection
Control interview as part of the on-site survey. That portion
of the on-site survey is also examined briefly later in the chap-
ter.

Please note: JCI standards and on-site survey processes for
each accreditation and certification program have unique, differ-
entiating characteristics. Also, some programs’ standards and
survey processes have been updated more recently than others.
This chapter deals generally with standards and survey processes
and indicates program-specific differences as necessary.

It is also important to note that the JCI on-site survey is
only a part of the overall JCI accreditation and certification
process. Although the on-site survey takes place over three to
five days every three years, JCI accreditation is intended to
help organizations—to improve the safety and quality of
patient care, to ensure a safe care environment, and to contin-
ually work to reduce risks to patients and health care workers
(HCWs). The on-site survey should not measure results that
are produced when HCWs know they’re being tested; the sur-
vey is meant to determine the quality of care provided all day,
any day.

Surveyor Planning Session
The surveyor planning session is held the first day of the on-
site survey, normally following the Opening Conference and
Orientation to the Organization’s Services and the Quality
Improvement Plan. During this session, surveyors review data

and information about the organization and plan the survey
agenda, including selecting initial tracer patients.

Please note: Although much of this information may not
seem applicable to IPC, the nature of the tracer activities later
in the on-site survey process makes collecting and analyzing
these types of data essential during this session. For more on
tracers, read the section later in this chapter, “Tracer Method-
ology and the On-Site Survey.”

The organization should provide space for this session,
usually in a room designated as the “surveyor headquarters”
during the course of the entire on-site survey. This space
should have the following items:
• Conference table
• Power outlets
• Telephone
• High-speed Internet connection or access for each surveyor
• Printer

Participants in the surveyor planning session should
include at least the following:
• Organization’s survey coordinator (as needed by surveyor

team)
• Translators (as needed by surveyor team)
• All surveyors

Surveyors will inform the organization if any other per-
sonnel should attend this session, but the organization should
plan to have at least the people noted above available.

The session’s purpose is to allow the surveyors to review
and to discuss pertinent data and to plan the survey agenda.
The surveyors review the following items (as applicable to the
setting), and these materials should remain available to sur-
veyors for the entire duration of the survey:
• IPC surveillance data, including committee meeting min-

utes, for 12 months prior to the triennial survey and 4
months prior to an initial survey

• Performance improvement data, including committee
meeting minutes, for 12 months prior to the survey and 4
months prior to an initial survey

• Facility management and safety-plan annual reviews. Sur-
veyors will review these documents to prepare for the facil-
ity tour session.

• Facility management and safety multidisciplinary team
meeting minutes for the 12 months prior to the survey and
4 months prior to an initial survey. Surveyors will review
these documents to prepare for the facility tour session.

• A list of departments/units/areas/programs/services within
the organization (if applicable)

• An organization chart and map
• A current list of inpatients, including their names, diag-

noses, ages, admission dates, physicians, and units/services



• A list of the operative and other invasive procedures sched-
uled for the day, including surgeries in the operating the-
atre(s), day surgeries, cardiac catheterizations,
endoscopies/colonoscopies, and in vitro fertilizations

• A list of the scheduled home visits for the duration of the
survey, including types of service, disciplines, dates of
admission, and locations. The list should include branch
locations (if applicable).

• Name of key contact person (such as a supervisor or sched-
uler) who can assist surveyors in planning tracer selection

• A list of contact telephone numbers in case surveyors need
to reach key staff

Document Review
The document review session, normally conducted the first
day of the survey, provides surveyors the opportunity to evalu-
ate standards that require some written evidence of compli-
ance. In addition, this session orients the survey team to the
structure of the organization and management. This session is
also usually done the first day of the on-site survey and in the
same room provided for the surveyors for the duration of the
survey.

Participants should include organization staff members
who are familiar with the documents that will be reviewed,
can translate these, and are able respond to questions the sur-
veyors may have during the session. At the discretion of the
team, surveyors may designate a limited number of staff
members to attend and to participate in the document review
session. The session may be conducted as an interview of staff
about the documents.

The documents that should be available to the survey
team for their review or reference during the survey process
for IPC include the following:
• Required policies and procedures, written documents, or

bylaws, including the risk-assessment and IPC plan(s)
• Minutes of the key committees for the past year, such as

IPC committee minutes, preferably with attachments and
any other minutes that would indicate IPC participation or
contribution, such as those from Performance Improve-
ment, Safety, Leadership/Management Team Meetings, and
Pharmacy and Therapeutics

• An accurate list of the patients currently receiving care in
the organization

• A list of the operative and other invasive procedures sched-
uled for the day, including surgeries in the operating the-
atre(s), day surgeries, cardiac catheterizations,
endoscopies/colonoscopies, and in vitro fertilizations

• A sample action plan for a root cause analysis for a sentinel
event or a near miss that involves some aspect of IPC

• An example of a measure from the International Library of
Measures on which a validation was performed, such as
hand hygiene

In addition, the organization should complete and have
available for the survey teams the worksheet related to rele-
vant national or local health care–related laws and regulations
that may affect infection control activities.

Documents Available in English

JCI organizes a team of surveyors to match the organiza-
tion’s needs and unique characteristics. JCI will make every
effort to provide surveyors who are fluent in the language(s)
used at the organization. If JCI surveyors with the appro-
priate language capabilities are not available, it is the orga-
nization’s responsibility to provide interpreter services
throughout the survey. The interpreter(s) must be fluent in
English and the language(s) used at the organization, be
experienced in verbal and written translation, be able to fol-
low recognized Medical Interpreting Standards of Practice,
and abide by the confidentiality policies and regulations set
up by the organization.

No matter who is responsible for translations, documents
showing evidence of compliance with some standards must be
provided to the surveyors in English. Those standards with
direct application to IPC are the following:
• Policies and/or procedures are developed that support con-

tinued reduction of health care–associated infections.
(IPSG.5, ME 3)

• The program is guided by appropriate policies and proce-
dures [to reduce risks of health care–associated infections].
(PCI.5, ME 5)

• When single-use devices and materials are reused, the pol-
icy includes items (a) through (e) in the intent statement.
(PCI.7.1.1, ME 2)

• The organization develops an IPC program that includes
all staff and other professionals and patients and families.
(PCI.11, ME 1)

For a full listing of documents related to IPC that must
be provided to JCI surveyors—in English or otherwise—see
Appendix 1.

The documents should be made available to the survey
team in the meeting room that has been designated for its use
throughout the duration of the survey. At the beginning of
the session, one staff person should briefly orient the survey
team to the organization of the documents. During the
remainder of the session, a staff member who can respond to
any questions the surveyor(s) may have should be readily
available (in person or by telephone). The materials should
remain available to the survey team throughout the survey for
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reference purposes. However, if documents are required for
use by organization staff, they can be removed.

It is highly probable that many of the required docu-
ments will be part of larger documents. Organizations do not
need to remove or to photocopy pertinent sections of these
documents. Instead, organizations can identify these sections
using bookmarks or tabs. Guidelines for cross-referencing this
information are provided in the next section. Other docu-
ments, such as minutes and reports, may be freestanding or
individual documents. Organizations should decide whether
to provide the original documents or photocopies. It is always
beneficial to have several examples of these documents, such
as committee minutes from the last few meetings.

Because the issues identified in the document review list
may be addressed in different documents, depending on the
organization, the following guidelines for organizing the doc-
uments to be used by the surveyors are provided.

Group the freestanding or individual documents accord-
ing to the following three lists provided in this guide:
1. Required quality monitors
2. Required organization plans
3. Required policies and procedures, written documents, or

bylaws
The documents reviewed by the survey team provide an

overview of what they expect to see in actual practice during
the survey process. For example, they would expect to find
the following when a new procedure on the disposal of infec-
tious waste is developed:
• That appropriate HCWs have been educated about the

new procedure
• That any special skills or other needed training has taken

place
• That waste is actually being disposed of according to the

new procedure
• That any documentation required by the procedure is

available for review
The presence of a policy or procedure alone usually does

not determine the score of the standard. Rather, the score is
determined by the daily practice (implementation) of the pol-
icy or procedure. The survey team will look for evidence that
the practice related to the policy or procedure is well imple-
mented, as appropriate, throughout the organization and thus
is sustainable. In the event the implementation appears
incomplete to the survey team, or the implementation
occurred in a manner that is not sustainable or was imple-
mented too recently to determine sustainability, the survey
team will make a recommendation that more time be allowed
to collect better evidence of sustainable implementation and
to incorporate the recommendation into the survey follow-up

requirements. For example, JCI hospital standard PCI.7.1.1
requires organizations to establish a policy and procedure that
identifies the process for managing expired supplies and
defines the conditions for reuse of single-use devices (SUDs)
when laws and regulations permit. Part of the process for
establishing a policy and procedure includes identifying
which SUDs the organization will reuse, how those items will
be cleaned and sterilized, and how to monitor the process and
progress of the initiative. If the policy to reuse SUDs was
developed over a one-year period but was implemented only
two months before the on-site survey, surveyors will note that
the effectiveness of the policy and procedure cannot yet be
fully evaluated.

In general, the length of time a policy has been imple-
mented is referred to as a “track record.” The survey team will
look for a 4-month track record for policy-related standards
during an initial survey and for a 12-month track record dur-
ing a triennial survey. For policy-related standards to be
scored “fully met,” the track-record requirement must be met.
When the track-record period has not been met, but the sur-
vey team finds that the policy has been implemented in a sus-
tainable manner, the team has the prerogative to score the
standard as “fully met.”

For example, if the organization instituted a new pro-
gram for sharps disposal (as required by JCI hospital standard
PCI.7.3) 8 months before its triennial survey, the organiza-
tion must present data to JCI surveyors that indicate it has
developed and communicated (PCI.2), educated (PCI.11),
and enforced (PCI.5) sharps-disposal policies as follows:
• Sharps and needles are collected in dedicated, puncture-

proof containers that are not reused.
• The hospital disposes of sharps and needles safely or con-

tracts with sources that ensure the sharps containers are dis-
posed of in dedicated hazardous waste sites or as
determined by national laws and regulations.

• The disposal of sharps and needles is consistent with IPC
policies of the organization.

If any portion of that process has not been properly
implemented for the previous 5 months, the organization will
be found not compliant, partially met, or not met, depending
on the level of compliance demonstrated, according to the
JCI scoring guidelines.

Facility Tour
The facility tour consists of in-person visits to selected
patient-care settings, inpatient and ambulatory units, treat-
ment areas, and other areas, including, but not limited to,
admitting, kitchen, pharmacy, central storage, laundry,
morgue, and power plant (if applicable), to examine high-risk
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areas for safety and security. (Note: JCI distinguishes between
the terms safety and security as follows: Safety is the degree to
which the organization’s buildings, grounds, and equipment
do not pose hazards or risks to patients, staff, or visitors; secu-
rity is protection from loss, destruction, tampering, or unau-
thorized access or use.) Surveyors also use the facility tour to
see whether the corridors and exit paths of travel are free for
the safe exit of the facility in an emergency. The tour is
designed to address IPC practices in addition to other issues,
such as medical and other equipment, hazardous materials
and waste, HCW education, and the physical facility, many of
which may have IPC aspects.

Participants in the facility tour include the following:
• Administrator surveyor (physician and/or nurse surveyors

when team does not include an administrator)
• Infection control practitioner (also known as infection 

preventionist)
• Chief engineer
• Safety officer and/or facility manager
• Directors of admitting, pharmacy, and dietary (when sur-

veyors are present in their areas)
In addition to Prevention and Control of Infections

(PCI) requirements, standards from the following chapters are
surveyed during the facility tour:
• Facility Management and Safety (FMS)—covering the

physical facility, medical and other equipment, and people
(HCWs, patients, and visitors); for example, the effective-
ness of disinfecting medical equipment

• Staff Qualifications and Education (SQE)—covering the
skills and qualifications of HCWs and the quality and fre-
quency of the education provided and received; for exam-
ple, ensuring that caregivers receive ongoing training on
proper insertion, maintenance, and removal of central lines

• Assessment of Patients (AOP)—an ongoing, dynamic
process that includes collecting information and data on
the patient’s physical, psychological, social status, and
health history; analyzing the data and information, includ-
ing the results of laboratory and imaging diagnostic tests,
to identify the patient’s health care needs; and developing a
plan of care to meet the patient’s identified needs; for
example, a proper health history can reveal that a patient
has spent significant time in hospitals recently, has been
treated with a variety of antibiotics, and therefore could be
at increased risk of acquiring multidrug-resistant organism
(MDRO) infections.

• Management of Communication and Information
(MCI)—communication to and with the community,
patients and their families, and other health professionals;
for example, aggregate data from IPC measurements and

utilization review can help the organization understand its
current IPC performance and identify opportunities for
improvement.

The surveyors visit patient-care areas as well as non-
patient-care areas of the facility. In all areas, the surveyor(s)
will observe the facility and interview staff to learn how the
organization manages the facility to minimize infections, to
maintain safe conditions for patients and staff, and to imple-
ment emergency response plans, such as when there is an
influx of infectious patients.

Please note: In some survey agendas, two surveyors will
visit separate sections of the facility at the same time. The
organization should be prepared to have staff available to
guide and to assist each surveyor on the tour of the facility.

The non-patient-care areas visited by the surveyor(s) that
often involve infection risks include the central storage areas
or warehouse, central sterile supply department, laboratory,
laundry (if applicable), food service/kitchen, hazardous-mate-
rials storerooms, clean and soiled linen rooms, the bottoms of
laundry and garbage chutes, the morgue, heating and air-con-
ditioning equipment, and rooms to evaluate storage practices
and utility-systems maintenance.

Preparing for the facility tour should include the follow-
ing steps for infection control professionals:
• Prior to survey, the organization’s leaders and facility man-

ager(s) should carefully read the relevant infection preven-
tion standards.

• The facility manager(s) should tour the facility, conduct an
inspection according to the standards, and attempt to
address any infection deficiencies prior to survey.

• Prior to survey, the organization should ensure that all
medical equipment has been inspected, tested, and main-
tained and that these activities are documented.

• Representatives of the organization should be prepared to
explain or to demonstrate how potable water and electrical
power are available 24 hours a day and alternate plans.

Tracer Methodology and the 
On-Site Survey
JCI’s on-site survey uses tracer methodology to follow—or
“trace”—a sample of active patients through their experiences
of care in the organization and to evaluate individual compo-
nents and systems of care.

Tracer methodology accomplishes the following:
• Incorporates the use of information provided in the accred-

itation survey application and previous survey and moni-
toring reports

• Follows the experience of care for a number of patients
through the organization’s entire health care process



• Allows surveyors to identify issues in one or more steps of
the patient-care process or the interfaces between processes

Two types of tracers are used for JCI’s on-site surveys:
individual patient tracers and infection control system tracer,
the latter of which includes individual-based system tracers.

Individual Patient Tracers

The individual patient tracer activity measures the care experi-
ences that a single patient had while in an organization’s care.
From that exercise, JCI can analyze an organization’s system
of providing care, treatment, and services for any patient at
any time. All aspects of an organization’s caregiving—includ-
ing IPC—are measured as part of any individual patient
tracer.

During an individual tracer, surveyors will perform the
following tasks:
• Follow the course of care, treatment, and services provided

to the patient by and within the organization, using cur-
rent records whenever possible

• Assess the interrelationships between and among disci-
plines and departments, programs, services, or units, and
the important functions in the care and services being 
provided

• Evaluate the performance of relevant processes, with partic-
ular focus on the integration and coordination of distinct
but related processes

• Identify potential concerns in the relevant processes
Using the information from the application, the survey-

ors will select patients from an active patient list to “trace”
their experiences throughout the organization. Patients typi-
cally selected are those who have received multiple or complex
services and therefore have experienced more contact with
various parts of the organization. Often a patient is selected
who is on isolation precautions, was admitted with a commu-
nicable disease, or has an infection caused by an MDRO or
other infection. This interaction will provide the opportunity
to assess continuity-of-care issues. To the extent possible, sur-
veyors will make every effort to avoid selecting tracers that
occur at the same time and that may overlap in terms of sites
within the organization.

Patient tracer selection may be based on, but not limited
to, the following criteria:
• Patients in the top five diagnoses groups for that organiza-

tion
• Patients related to system tracers, such as IPC and medica-

tion management
• Patients who cross programs, such as the following:

– Patients scheduled for a follow-up in outpatient care or
patients transitioning from the organization to home

care, such as a post–orthopedic surgery patient having a
hip replacement

– Patients entering or leaving the organization from or to
the care continuum—for example, long term care and
home care—such as an elderly patient with pneumonia
who is being transferred from a hospital to a long term
care facility, is fragile, and is at risk for reinfection if not
properly cared for in the long term care facility.

Surveyors will follow the patient’s experiences, looking at
services provided by various individuals and departments
within the organization as well as “handoffs” between them.
The communication from one care setting to another is criti-
cal for patients with infections to ensure that they receive any
needed monitoring, isolation, or treatments.

This type of review is designed to uncover systems issues,
to look at the individual components of an organization, and
to examine how the components interact to provide safe,
high-quality patient care.

Surveyors may start a tracer where the patient is currently
located. He or she can then move to where the patient first
entered the organization’s systems; to an area of care provided
to the patient that may be a priority for the organization; or
to any of the areas in which the patient received care, treat-
ment, and services. The order will vary. For example, a tracer
may start in the surgery department, where a patient is identi-
fied, and the surveyor may then go to the admitting depart-
ment, preanesthesia care unit, the patient’s clinical unit, and
the laboratory or radiology to discuss the care before the
patient arrived in surgery. The surveyor may then discuss the
patient’s care with rehabilitation services and others who will
interact with the patient after the surgical procedure.

The number of patients followed under tracer methodol-
ogy will depend on the size and complexity of the organiza-
tion and the length of the on-site survey. As appropriate to
the provision of care being reviewed, the tracer will include
the following elements:
• Review of the patient record with the HCW responsible for

the patient’s care, treatment, or service provided. If the
responsible HCW is not available, surveyors may speak
with other HCWs. Supervisor participation in this part of
the tracer should be limited. Additional HCWs involved in
the patient’s care will meet with surveyors as the tracer pro-
ceeds. For example, surveyors will speak to a dietitian if the
patient being traced has nutritional issues. The following
observations and discussions are part of the IPC tracer
methodology:
– Observation of direct patient care
– Observation of medication processes
– Observation of IPC practices
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– Observation of care-planning processes
• Discussion of IPC data use in the organization. This

includes measures being used, information that has been
learned, improvements made using data, and data dissemi-
nation.

• Observation of the impact of the environment on safety
and staff roles in minimizing environmental risks related to
infection

• Observation of maintenance of medical equipment and
review of qualified personnel responsible for the mainte-
nance of the medical equipment to prevent transmission of
pathogens from equipment to patients or to staff

• Interview with the patient and/or family (if it is appropri-
ate, and permission is granted by the patient and/or fam-
ily). The discussion will focus on the course of care and, as
appropriate, will attempt to verify issues identified during
the tracer related to IPC.

• Address emergency management and explore patient-flow
issues in the emergency department should patients with
communicable diseases need care during routine times
(tuberculosis) or during a period of influx (H1N1 out-
break).

Surveyors may select and review two to three additional
open or closed records to verify issues that may have been
identified. For example, the surveyors will review the medical
record to determine whether the accepted procedure for
inserting a Foley catheter has been followed. Surveyors may
ask HCWs in the unit, program, or service to assist with the
review of the additional records. The following criteria can be
used to guide the selection of additional records, depending
on the situation:
• Similar or same diagnosis or tests
• Patient close to discharge
• Same diagnosis but different physician/practitioner
• Same test but different location
• Same age or sex
• Length of stay
• Interview with HCWs
• Review of minutes and procedures as needed

A sample infection control individual patient tracer for
an ambulatory surgery center setting is shown in Box 4-1.

Individual-Based System Tracers

Individual-based system tracers look at a specific system or
process across the organization. When possible, this activity
focuses on the experiences of specific patients or on activities
relevant to specific patients. This differs from the individual
tracers in that during individual tracers, surveyors follow a
patient through his or her course of care, evaluating all aspects

of care rather than a system of care. During an individual-
based system tracer, surveyors perform the following tasks:
• Evaluate the performance of relevant processes, with partic-

ular focus on the integration and coordination of distinct
but related processes

• Analyze communication among disciplines and depart-
ments

• Identify potential concerns in relevant processes
An individual-based system tracer includes unit/depart-

ment visits to evaluate the implementation of the system
process, such as IPC, and to review the impact on patient-care
services and treatments. The tracer also includes an interactive
session that involves surveyors and relevant staff members and
that utilizes information from unit/department visits and
individual tracers.

Points of discussion in the interactive session include the
following:
• The flow of a process across the organization, including

identification and management of risk points, integration
of key activities, and communication among staff/units
involved in the process

• Strengths in the process, weaknesses in the process, and
possible actions to take in areas needing improvement

• Issues requiring further exploration in other survey activities
• A baseline assessment of international standards and Inter-

national Patient Safety Goal (IPSG) compliance
• Education by surveyors, as appropriate

Although individual-based system tracers are used to
measure many systems and processes throughout the organi-
zation, the infection control system tracer is the only individ-
ual-based tracer this text covers in depth.

Infection Control System Tracer

The individual-based infection control system tracer explores
an organization’s IPC processes. The goals of this session are
to assess an organization’s compliance with the relevant
IPC–related standards and requirements, to identify IPC
issues that require further exploration, and to determine
actions that may be necessary to address any identified risks
and to improve patient safety.

During the discussion of the IPC program, surveyors and
organization are able to accomplish the following:
• Identify strengths and potential areas of concern in the IPC

program
• Begin determining actions necessary to address any identi-

fied risks in IPC processes
• Begin assessing or determining the degree of compliance

with relevant standards
• Identify IPC issues requiring further exploration

Chapter Four: Surveying Infection Prevention and Control 39



40 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition

A surveyor conducted this individual patient tracer in an

ambulatory surgical center that provided a variety of surgical

services, including ophthalmologic surgery. The surveyor

selected a 63-year-old female patient who had undergone

cataract surgery the day before.

Registration

The surveyor began her tracer in the reception/check-in/reg-

istration area by asking the registration staff members what

process they followed when a new patient came to the cen-

ter for surgery. She also asked what kinds of consent, edu-

cation, and information are shared with the patient. The

receptionist in the registration area explained that the center

contacts patients in advance of their surgery to go over any

questions they might have and instructs them to bring in

some documents they will receive in the mail in advance of

their surgery.

The surveyor asked to see how the registration staff docu-

mented this advance contact, and the receptionist showed

her the electronic medical record and where on the record

this information was documented. She also asked the

receptionist what steps were taken to ensure privacy for

patients when they were checking in. The receptionist

showed the surveyor the sitting area in front of the check-in

computer desk, which was positioned a short distance away

from the waiting room and provided a quieter spot for the

receptionist to check in the patient. The surveyor then asked

the receptionist what kind of orientation she received to do

her job and what ongoing training was provided. The recep-

tionist responded that because the ambulatory surgical cen-

ter’s record software was recently installed, all reception

staff members had undergone several in-service training

sessions to learn how to use it. The receptionist added that

she attended bimonthly staff meetings at which she received

in-service training relating to patient safety and anything

else the center’s quality-improvement specialist wanted staff

to know.

Ophthalmology Service Nurse

The surveyor then visited the ophthalmology service, where

the tracer patient had undergone surgery. She first met with

the nurse to ask how the service received and assessed

surgical patients. The nurse indicated that the patient had

come for a presurgical assessment a week earlier. The sur-

veyor asked to see the assessment form and for the nurse

to indicate what kind of documentation was included for the

patient. The nurse showed the surveyor the physical

assessment and medication forms as well as the surgical

informed consent form. The surveyor asked how anyone

looking at the presurgical information forms would know

which information must be included for the form to be com-

plete, whether the nurse had to fill in answers for every

question or whether only certain questions were required for

a minimum physical assessment, and whether there is a

policy regarding completing the forms. The nurse pointed

out instructions on the back side of the form and spoke

about training sessions provided to staff when they were first

employed by the organization as well as periodic training

sessions when the forms were first instituted or modified or

when leadership believed compliance with policy needed

improvement.

The surveyor then checked the record to verify inclusion of

the documentation. Because the patient had been designated

as diabetic, the surveyor asked the nurse to describe what

kind of, if any, additional assessments or documentation

would have needed to be collected for the patient. The nurse

said that the patient’s diabetes was flagged for Anesthesia

Services’ attention, and the patient had had to undergo an

additional blood screening prior to surgery. The surveyor veri-

fied the orders and documentation on the record.

The surveyor then asked what type of presurgical education

was provided to the patient, and the nurse showed the edu-

cational material and the education checklist that the nurse

completed and asked the patient to sign in to acknowledge

receiving the information. The surveyor also asked the nurse

to describe what kinds of competencies and ongoing train-

ing she received for her job.

Anesthesiologist

The surveyor then met with the surgical center’s anesthesi-

ologist to discuss preoperative surgical preparation, includ-

ing his understanding of the Universal Protocol for

Preventing Wrong Site, Wrong Procedure, Wrong Person

SurgeryTM—a protocol developed by the US–based Joint

Commission featuring three principal components: prepro-

cedure verification, site marking, and a time-out (a final

review of pertinent facts on the patient and procedure just

before the procedure begins)1—and when it is conducted,

the presedation assessment and the sedation consent form.

The surveyor also asked what the process was to mark the

site and who did it. The anesthesiologist explained that he

was very familiar with the Universal Protocol and that the

entire team followed the Universal Protocol after the patient

had been prepared and before she underwent sedation.

While he did his presedation check, the anesthesiologist

explained, he also had the patient verify the correct eye for

the procedure and complete the sedation-consent form. The

surgeon, he explained, would usually mark the site after the

correct site was verified, although sometimes the anesthesi-

ologist had done it if the surgeon was unavailable. These

steps were documented on the presurgical checklist, which

the surveyor was able to verify in the record.

Surgical Nurse

The surveyor then visited the postsurgery recovery area

where the patients recovered before being discharged. She

Box 4-1. Sample Infection Control Individual Patient Tracer, 
Ambulatory Surgery Center



Chapter Four: Surveying Infection Prevention and Control 41

met with one of the surgical nurses there to ask her about

her postsurgical assessment process and in what kind of

discharge planning she is involved. The surveyor noted that

several patients were recovering in the area, with family or

companions sitting in chairs near the patients’ beds. The

nurse explained that patients recovered here with family or

other designated companions at their bedsides until the sur-

geon came to check on them, and they were discharged

after they had been provided with education and had fully

recovered from sedation or anesthesia. She explained that

she conducted regular assessments of patients by checking

on their postsedation conditions and their pain levels. She

also explained her involvement in discharge planning and

education, which was provided to the patients and family

members throughout their stay in recovery.

The surveyor also asked the nurse whether the organization

had a policy about reusing SUDs. The nurse said the policy

stated that no SUDs were to be reused. The surveyor asked

where used equipment and other waste were taken after the

surgery was completed; the nurse pointed out the waste

receptacle adjoining the surgical suite and the posted sched-

ule for waste disposal next to the receptacle’s opening.

The surveyor asked what specific education was included

and what patient follow-up the surgical center undertook.

The nurse said that staff members provided education to

patients on preventing surgical site infections, postsurgical

care instructions, and contact information in case they had

any questions. The nurse added that the surgical center did

a phone follow-up 24 to 48 hours after the surgery to see

how the patient was recovering, and the surgeon also

scheduled an office visit to follow up with the patient and to

check on recovery.

Based on the tracer, the surveyor may discuss areas of

improvement in the daily briefing. The discussion might

address the topic of site marking and its documentation.

Sample Tracer Questions

For Registration Staff:

• What is your registration or check-in process?

• How do you document the registration? What education

and/or information do you provide to patients upon check-

in?

• What consent forms or education about informed consent

is shared?

• How do you ensure that the patient is able to complete

the registration process with as much privacy as possi-

ble? What provision do you have in the event that the

patient requires additional privacy?

• What kind of orientation and training do you receive to do

your job?

For Ophthalmology Nurse:

• How are new patients checked into the service? Do you

perform any presurgical assessments of patients? If so,

what are they? What do you assess for infection risk?

• What kind of documentation do you complete for a surgi-

cal patient?

• How would anyone looking at the presurgical information

forms know which information must be included for the

form to be complete? Must you fill in every question, or

are only certain questions required for a minimum physi-

cal assessment? Is there a policy about that?

• If the patient presents with any high-risk factors, such as

diabetes, remote site of infection, current drugs such as

antibiotics, what additional assessments or documenta-

tion, if any, do you perform?

• What kind of education do you provide to patients in rela-

tion to the surgery, infection risk factors, and any postsur-

gical care? Do you have any documentation to

accompany this process?

• What kinds of competency assessments and ongoing

training have you received in relation to your job?

For Anesthesiologist:

• What kind of education and process do you follow in rela-

tion to the Universal Protocol and infection prevention?

What is the surgical center’s process?

• Please describe your presedation or preanesthesia

assessment. Who performs this assessment?

• What techniques or methods do you use to prevent infec-

tions in your patients?

• What is your sedation and operative consent process?

Can you show me the form you use?

For Surgical Nurse:

• What type of postsurgical assessment do you perform?

• What would you look for that might indicate infection?

• What is your discharge planning process?

• What is your policy on reusing SUDs?

• Where are used equipment and other waste taken after

the surgery is completed?

• How are linens handled that might have blood or body flu-

ids on them?

• What postoperative information, education, and material

do you provide to the patient related to infection risk?

• How do you follow up with surgical patients to determine

if infection might have developed after the surgery.?

Reference

1. The Joint Commission. Facts About the Universal Protocol. 7 Jan

2011. Accessed 24 Aug 2011. http://www.jointcommission.org

/facts_about_the_universal_protocol.

Box 4-1. Sample Infection Control Individual Patient Tracer, Ambulatory Surgery Center
(continued)
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Please note: When a separate infection control system
tracer is not noted on the survey agenda (for example, on
shorter surveys), surveyors address IPC throughout individual
patient tracers and during the improvement in quality and
patient safety system tracer.

Individuals from the organization selected for participa-
tion should be able to address issues related to the IPC pro-
gram in all major departments or areas within the
organization. This group should include, but not be limited
to, representatives from the following departments, as applica-
ble:
• Clinical staff, including all individuals involved in IPC and

a sample of individuals involved in the direct provision of
care, treatment, and services, including physicians, nurses,
and respiratory therapists

• Clinicians and pharmacists who are knowledgeable about
the selections of medications available for use and pharma-
cokinetic monitoring

• Laboratorians who are knowledgeable about microbiology
• Staff responsible for the physical plant
• Organization leadership

Please note: To facilitate a beneficial exchange between
surveyors and the organization, the organization should iden-
tify a relatively small group of active participants for discus-
sions and interviews. Other staff may attend as observers.

The session opens with introductions and a review of the
goals for the infection control system tracer, which include
the following:
• Exploration, critical thinking, and potential problem solv-

ing about the IPC program
• Identification of potential areas of concern in the IPC pro-

gram and areas for improvement and actions that could be
taken to address these

The tracer process may begin with a short group meeting
with individuals responsible for the organization’s IPC pro-
gram or in a patient-care area identified by surveyors for the
focused-tracer activity. During the group meeting, surveyors
gain a better understanding of the IPC system and identify
potential areas that could be explored during the patient-care-
area visit and potential areas of concern that require further
discussion with staff knowledgeable about the organization’s
IPC program.

The surveyors may move to other settings as appropriate
and applicable to IPC processes across the organization. Sur-
veyors observe staff and engage them in discussion focused on
IPC practices in any setting that is visited during this system
tracer activity.

Surveyors draw from their tracer activity experience,
organizational IPC surveillance data, and other IPC–related

data to inspire scenarios for discussion with the organization.
Participants are asked to discuss the following aspects of the
organization’s IPC program as they relate to the scenarios:
• How patients with infections are identified by the organi-

zation
• How patients with infections are considered within the

context of the IPC program
• Current and past surveillance activity that took place in the

previous 12 months or more for re-surveys and 4 months
or more for initial surveys

• Type of analysis being conducted on the IPC data, includ-
ing comparisons

• Reporting of IPC data, including frequency and audience
• Process for handling an influx of infectious patients
• Process used to perform an IPC risk assessment, including

the reasons for conducting the assessment and the results of
the analysis

• IPC activities (for example, HCW training, education of
patient/resident/client population, housekeeping proce-
dures)

• Physical facility changes, either completed or in progress,
that have an impact on IPC

• Actions taken as a result of surveillance and the outcomes
of those actions

• Effectiveness of implementation of IPSGs 5 and 6 and the
hand-hygiene guidelines

Organizations may use IPC data during this part of the
activity if the data are relevant to the discussion. Discussion
can revolve around patients already included in IPC surveil-
lance and reporting activities or around those not yet con-
firmed as meeting the definition or criteria for entry into and
monitoring through the IPC surveillance system. In addition
to surveyor-identified scenarios, the organization is encour-
aged to present examples of cases that highlight various
aspects of the IPC program. Some of the scenarios the survey-
ors want to discuss, as applicable to the organization, may
include, but are not limited to, the following:
• Patients with fever of unknown origin
• Patients with postoperative infections
• Patients admitted to the organization postoperatively
• Patients placed on antibiotics that are new to the list of

available medications (preferably ones with corresponding
culture and sensitivities, blood levels, and/or other labora-
tories used for dosing)

• Patients placed in isolation due to infectious diseases. If not
easily identifiable, consider patients with any of the follow-
ing diagnoses (this is not an exhaustive list): varicella, pul-
monary tuberculosis, invasive haemophilus influenzae,
meningococcal disease, drug-resistant pneumococcal dis-
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ease, pertussis, mycoplasma, mumps, rubella, methicillin-
resistant Staphylococcus aureus (MRSA), vancomycin-resis-
tant Enterococcus (VRE), Clostridium difficile, respiratory
syncytial virus (RSV), enteroviruses, and skin infections
(impetigo, lice, scabies).

• IPC practices related to emergency management
• Patients placed in isolation because they are immunocom-

promised
• Recent changes in physical facilities that have an impact on

IPC
• Patients with known cases of active tuberculosis

At the end of the tracer, surveyors and organizational
staff summarize identified strengths and potential areas of
concern in the IPC program. Surveyors provide education
as applicable.

Please note: Usually, a single infection control system
tracer session is scheduled. This session is intended to review
IPC for all services provided by the organization and therefore
should include participants who are able to address IPC in all
services.

A sample individual-based system tracer for infection pre-
vention and control in a 250-bed hospital is described in Box
4-2.

The Role of HCWs in Tracer Methodology

HCWs are asked to provide surveyors with a list of patients
presently in the organization, including the patients’ names,
current locations in the organization, and diagnoses, as appro-
priate. Surveyors may request assistance from organization
HCWs for selection of appropriate tracer patients. As survey-
ors move around the organization, they converse with a wide
variety of HCWs involved in the traced patient’s care, treat-
ment, and services. These HCWs could include nurses, physi-
cians, therapists, case managers, aides, pharmacy staff, lab
personnel (as appropriate), and support staff. If those HCWs
are not available, surveyors ask to speak to other HCWs who
would perform the same function(s) as the HCWs who have
cared for or are caring for the tracer patient. Although it is
preferable to speak with the direct caregiver, it is not manda-
tory, because the questions that are asked are questions that
any caregiver should be able to answer in providing care to
the patient being traced.

Infection Control Interview
As mentioned earlier in the chapter, the infection control
interview is part of some on-site JCI surveys, particularly
those in the clinical laboratory programs. (Other programs’
on-site surveys elicit similar information via the tracer
methodology described above.)

The infection control interview is an approximately 90-
minute meeting that helps JCI surveyors assess the processes
used to do the following:
• Develop the organization’s infection control and surveil-

lance program
• Reduce health care–associated infections
• Ensure that infection control personnel are qualified
• Improve performance in this area, as appropriate to the

organization’s care continuum priorities
• Collect and monitor meaningful data to evaluate the effec-

tiveness of the infection control program
• Ensure compliance with government and other mandated

infection control requirements
The interview is normally conducted in the same meet-

ing room designated for the surveyors’ use during the course
of the survey. Participants normally include the following
people:
• Surveyors, particularly the nurse surveyor
• The organization’s medical director
• The individual(s) responsible for the IPC program
• HCWs involved in implementing the IPC program
• Other staff the organization may choose

Issues related to Prevention and Control of Infections,
Facility Management and Safety, and Management of Infor-
mation standards are reviewed and can be found in the
Organization and Delivery of Services (ODS) section. In
addition, issues related to Improvement in Quality and Safety
(IQS) standards will be addressed. Materials necessary for the
interview include the following:
• Minutes of any infection control committee meetings
• Surveillance reports
• Quality-improvement reports
• Records of biological testing

These documents can also be included in the document-
review session.

To start the interview, the surveyors facilitating the
interview explain its purpose. The surveyors may ask partic-
ipants to explain the components of the infection control
program in the organization and to explain how an infec-
tious individual’s care is handled from preentry to postdis-
charge from the primary care organization. A systems tracer
may be utilized in which the surveyors may ask about sys-
tems issues (for example, information management) that
support the infection control program. The surveyors may
also ask about how infection control processes are imple-
mented and monitored in alternative settings, such as the
individual’s home.

Surveyors may ask about specific issues that they have
discovered during their visits to individual care units/settings
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Infection Prevention and Control Director and 

Committee

The surveyor started the session by meeting with the IPC

director and with representative members of the IPC com-

mittee. She asked them to explain the committee’s mis-

sion and focus and asked each to explain his or her role

on the committee and in the IPC program.

The IPC director explained that she had coordinated the

IPC program in this hospital for about five years. She led

the program with a physician who was an epidemiologist.

Committee members included representatives from the

laboratory, pharmacy, and environmental service; nurses

from several areas in the hospital; and an administrator.

The committee formally met every other month but was

involved in the program on a daily basis.

The surveyor asked the committee representatives to

identify the most significant infection control risks that they

currently dealt with. She also asked them to identify any

studies in which they currently collected data. They

explained that they monitored for hand hygiene, which

was a focus area for the committee. They also concen-

trated on potential exposures to needlesticks and other

potentially infectious body fluids. In addition, they worked

with HCWs regarding compliance with isolation require-

ments and identification of and interventions for prevent-

ing the spread of health care–associated infections, such

as Clostridium difficile and hospital-acquired vancomycin

resistance.

They believed that the incidence of health care–associ-

ated methicillin-resistant Staphylococcus aureus was actu-

ally diminishing, although they saw an increase in

community-acquired MRSA infections. The surveyor asked

the HCWs to present their studies and to identify how they

addressed the identified challenges. The IPC director and

medical IPC coordinator described how they accessed

national data and information on a daily basis and how

they disseminated the relevant information to staff through

the hospital’s intranet. They also provided periodic educa-

tion programs for staff.

HCWs

The surveyor asked the HCWs to present data regarding

staff compliance with hand-hygiene requirements. She

asked how they measured compliance, whether they

believed that their measurement strategies were reliable,

and whether the interventions were effective.

The surveyor then asked the HCWs to explain the organi-

zation’s requirements for isolation and when it was used.

She also asked how they monitored compliance and

whether they collected data to identify the potential risk

points in this process.

The Patient’s Room

After the formal meeting and review, the surveyor chose a

patient with an infection for the tracer. The surveyor

observed a nurse entering the tracer patient’s room to pro-

vide care. She also observed a laboratory technician enter-

ing the room to perform a blood draw. She noticed that

some family members did not follow the guideline require-

ments posted outside the patient’s room for the use of per-

sonal protective equipment (PPE). HCWs said that they

educated the family members, but sometimes it was difficult

to hold them in compliance, so they generally did not stop

them. The laboratory technician fully followed the guidelines.

However, the surveyor witnessed that a nurse left the room,

went to the medication room, and returned to the patient’s

room while wearing the same protective garb. Afterward,

she was asked whether her conduct was acceptable and

safe practice. The nurse responded that she knew she

should have removed the garb when leaving the patient’s

room and put on new protective garb upon reentering, but it

was often difficult to follow all the procedures because of her

heavy caseload—due to staffing shortages—and the num-

ber of times she needed to leave the room for supplies. The

surveyor asked her how she prepared for each entry to the

patient’s room and whether she could plan the visits to

include all the equipment and supplies that would be

needed. She also asked HCWs how they could assist one

another through handoffs of equipment and supplies to

ensure full compliance with requirements.

Sample System Tracer Questions

Questions for the Infection Prevention and Control

Director and Medical Coordinator of Infection Preven-

tion and Control

• How do you obtain needed and current information

regarding IPC?

• How do you disseminate this information to other staff at

all levels?

• What are the greatest infection control risks facing your

organization?

• What are you doing to diminish the risks and impact on

outcomes of care?

• How do you monitor compliance with infection control

requirements, such as hand hygiene and contact precau-

tions or isolation-room requirements?

• How do you intervene when you observe noncompliance?

• How do you collect and analyze data regarding risky or

problematic trends and patterns?

Questions for Members of the Infection Prevention and

Control Committee

• What is your involvement on the committee?

• Why were you selected to be on this committee?

• What data are being studied?

Box 4-2. Sample Individual-Based System Tracer for Infection 
Prevention and Control, 250-Bed Hospital



or home visits or during earlier interviews. Surveyors may ask
related questions that they did not have time to ask during
their visits to individual care units/settings. They may also ask
about how the organization monitors its infection control
rates and how it compares to other similar organizations, if
this information is available.

Preparation for the infection control interview should
include the following steps:
• Becoming familiar with the applicable standards
• Practicing answering questions about the program and how

quality management has been able to use infection control
monitoring to lower the risk of health care–associated
infections in the organization

Conclusion
JCI’s accreditation process calls on health care organizations
to shift their mind-set from viewing accreditation as a single
event in time that provides a somewhat narrow and time-sen-
sitive understanding of how well organizations’ systems work
together to seeing it more as a continuing dynamic and
unfolding process that provides insight into organizations’
daily operations. JCI addresses IPC at many points during the
survey process to determine how organizations incorporate
IPC practices into their daily operations and thus help
enhance patient and HCW safety.

With JCI’s requirements and means for surveying those
requirements now established, Chapters 5 and 6 detail strate-
gies and tools for achieving and maintaining compliance with
JCI requirements.
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• How are the data communicated to you?

• Do you compare and benchmark your data and outcomes

with others? Describe this process. How do you compare?

• What improvements have you implemented?

– Are they effective?

– How do you know?

• How is your staff performing regarding hand-hygiene

requirements?

– How is hand hygiene monitored?

– Have you identified risk areas? If so, how do you

address these identified risks?

– Has compliance improved?

– Is improvement sustained, and is it sustainable?

– How do you know?

Questions for the Nurse and Other HCWs

• How do you monitor hand-hygiene compliance in staff,

visitors, and patients?

• Do you intervene if you believe the required guidelines for

IPC are not being complied with? How?

• How do you educate patients and families regarding hand

hygiene and IPC principles and requirements?

• How do you document this education?

• Are you aware of the requirements for the use of PPE for

entering the rooms of patients on contact precautions or

in isolation?

Box 4-2. Sample Individual-Based System Tracer for Infection Prevention and Control, 
250-Bed Hospital (continued)
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A
s discussed in Chapters 3 and 4, the Joint Commis-
sion International (JCI) infection prevention and
control (IPC) requirements place a strong emphasis

on the development, implementation, and evaluation of an
integrated and responsive risk-based IPC program. Establish-
ing such a program helps preserve and enhance the quality of
care, improve patient, health care worker (HCW), and other
staff safety, and prevent adverse events.

The goal of an IPC program is to identify and to reduce
or to eliminate the risks of acquiring and transmitting infec-
tions among patients, HCWs and other staff, volunteers, stu-
dents, and visitors. Effective IPC programs have many
components that must work together. Several of these compo-
nents are discussed in this chapter:
• Gaining leadership support for the program
• Establishing an effective infrastructure to support the

program
• Involving the whole organization in infection prevention
• Establishing the focus of the program by assessing risk and

creating an IPC plan
• Designing strategies to reduce or to eliminate infection risk
• Developing and maintaining a continuous surveillance,

data collection, and analysis process
• Evaluating the goals, objectives, and strategies of the IPC

program
Successfully achieving these crucial program components

requires continual vigilance, persistence, and creativity. This
chapter identifies some of the practices and challenges associ-
ated with developing and sustaining an effective IPC program
and provides strategies, tips, and useful tools to help achieve
success. The ideas presented here are fundamental and can be
adapted for use in most care settings, depending on program
management and available resources. Some of the recommen-
dations are not required by JCI; see Chapters 3 and 4 as well
as Appendix 1 for all JCI IPC requirements.

Please note: The terms IPC practitioner and IPC profes-
sional are used interchangeably throughout this chapter to
identify IPC specialists. In some areas of the world, the pre-
ferred term for this same role is infection preventionist.

Gaining Leadership Support
In most organizations, the IPC programs that receive visible
support from leadership are the ones that HCWs take seri-
ously. Consequently, these programs are typically the ones
that are most successful. To have an effective IPC program, it
is critical for administrative and clinical leaders to be aware of
its functions and goals. Such support ensures the program’s
effectiveness and contributes to a safer environment for
patients. Although most leaders are not directly involved in

the day-to-day operations of the IPC program, they should
provide oversight and guidance for the development, imple-
mentation, and evaluation of the program and provide input
to critical initiatives that emerge.1–6 The decisions that leaders
make and the initiatives they support will affect the program
and subsequently the quality of care and safety of patients.
One of the most effective means to ensure a successful IPC
program is for leaders to frame it in the context of an overall
culture of patient safety.

Leadership involvement varies in different organizations.
Some leaders are actively involved and very knowledgeable
about IPC, and others believe that delegating the program to
the IPC team is sufficient involvement. A 2008 survey per-
formed in the United States by the Association for Profession-
als in Infection Control and Epidemiology (APIC) and
Premier Inc. Healthcare Alliance identified gaps in how lead-
ers were engaged in IPC programs in their organizations.7

According to their findings, only about 15% of the survey
respondents indicated that the organizational executives and
physician leaders were actively engaged or took a leadership
role in the efforts to reduce infections in their facility. Yet
nearly one third of respondents suggested that the organiza-
tional and physician leaders are the most important resources
to help address the challenges of health care–associated infec-
tions (HAIs).

The leaders’ time is valuable, and their support and pres-
ence are needed in many areas simultaneously throughout an
organization. How do they devote time and energy to IPC in
addition to their myriad other priorities? Several ways for
leaders to actively and visibly support an IPC program are
highlighted in Sidebar 5-1.

An important consideration for the IPC team to gain
leadership support is to align the IPC incentives with those
of the organization and to stress the similarities when dis-
cussing the program or proposing new activities. Increas-
ingly, leaders rely on effectiveness and efficiency when
making decisions about how to allocate health care
resources. In addition to delivering safe, high-quality care,
they are concerned about the “bottom line” or the financial
viability of the organization.8–10 The ability to demonstrate
business or financial benefits for implementing best prac-
tices in IPC will assist the IPC staff in gaining needed
resources (see Sidebar 5-2).

Involving Physicians in the IPC Program
Physician leadership is essential for IPC programs. Individual
expertise in the pathophysiology, prevention, and treatment of
infectious diseases and knowledge of medications and vac-
cines, diagnostic tests, and treatment modalities are invaluable



in guiding policies and procedures pertaining to the clinical
aspects of the IPC program. Physicians who partner with the
IPC practitioner bring added credibility to recommendations
for practice changes for clinical staff. In addition to their clin-
ical specialty, physicians who participate in the IPC program
should have special training in health care epidemiology, qual-
ity improvement, and patient safety.11–14 Case Study 5-1
shows how one organization effectively involved physicians in
its IPC program.

Zhiyong Zong, PhD, MBBS (SHEA International Ambassador);
Dan Pu, MD; Fu Qiao, MBBS

Introduction
Infection control in the intensive care unit (ICU) is challenging,
particularly in resource-limited settings. West China Hospital of
Sichuan University is an extremely large university hospital with
4,400 beds and serves as the referral center in Chengdu, Repub-
lic of China, a region with limited resources. Three ICUs are in
this hospital, including a 50-bed medical ICU. This medical
ICU is always fully occupied and crowded, has a low nurse-bed
ratio (2:1), and is associated with a high prevalence of HAIs,
such as ventilator-associated pneumonia (VAP) and catheter-
related bloodstream infections (CRBSIs), making infection con-
trol extremely difficult. It is necessary to strengthen infection
control in this medical ICU to reduce the rates of HAIs.

Methods
Before intervention, previous surveillance data of HAIs were
carefully reviewed and discussed by the infection control team
with the ICU’s director and chief nurses. The main problem
identified in this large ICU was the lack of a dedicated and
experienced professional to look after infection control. To
strengthen infection control, a well-trained infection control
physician was sent to the ICU and has worked there full time
since September 2010. Her duties included performing sur-
veillance on all kinds of HAIs, such as VAP, CRBSIs, and
catheter-associated urinary tract infections (CAUTIs); audit-
ing infection control practices; communicating with ICU
physicians and nurses on a daily basis; and organizing various
training activities. She was supported by a team of infection
control practitioners comprising three people who assisted in
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Sidebar 5-1. Methods for 
Leaders to Support an 
IPC Program
• Make IPC a visible priority throughout the 

organization.

• Allocate staff time and resources to the IPC program,

including the appropriate number of IPC profession-

als who have needed skills; laboratory support; tech-

nical support, such as computers and printers; and

administrative support, such as data entry and secre-

tarial support. Resource allocation should also

include time to implement a system of continuous

performance improvement, to educate HCWs, and to

work toward enhanced patient safety.

• Facilitate the IPC professional’s access to patient

records, performance-improvement data, and other

systems to support surveillance-data collection and

analysis functions, including the reporting of infec-

tion-prevention information.

• Support the program by ensuring provision of ade-

quate personal protective equipment (PPE) and sup-

plies, such as alcohol-based hand rubs, gowns, and

gloves, that make it easier for HCWs to prevent or

avoid infections.

• Attend and actively participate in multidisciplinary IPC

meetings.

• Serve as a resource to the IPC department as well as

to any multidisciplinary teams addressing IPC issues.

• Publicly acknowledge successes in IPC, such as

reduced infection rates, decreased lengths of stay, or

cost savings.

• Serve as a role model to HCWs (for example, per-

form hand hygiene and use appropriate PPE).

• Set expectations for HCWs (for example, follow IPC

policies and require attendance at IPC–related

classes or training sessions).

• Show support for IPC–related policy changes by sup-

porting HCWs to attend in-services.

• Make timely and appropriate education and training

efforts a priority for clinical and nonclinical staff.

• Make compliance with IPC procedures part of per-

formance evaluations and competency reviews.

• Support coordination of IPC efforts within the com-

munity and ensure active communication with public

health agencies.

• Ensure compliance with regulations and require-

ments from such authorities as ministries of health.

• Pay specific attention to IPC emergencies when

developing the organization’s emergency manage-

ment plan.

Source: Adapted from Olmsted R, Soule BM. The role of lead-

ership in infection prevention and control programs. In Arias

KM, Soule BM, editors: The APIC/JCR Infection Prevention
and Control Workbook, 2nd ed. Oak Brook, IL, and Washing-

ton, DC: Joint Commission Resources and Association for Pro-

fessionals in Infection Control and Epidemiology, 2010, 17–25.

CASE STUDY
Reducing Infections in a Medical 
Intensive Care Unit Using a Proactive
Infection Control Program (China)

5-1



surveillance, provided microbiological
data, or randomly monitored cleaning
and sterilization, respectively. An
assigned infection control link nurse
(see section on IPC professionals
below) also played a significant role in
facilitating surveillance, intervention,
and education.

In addition, an infectious diseases
physician/hospital epidemiologist
worked in the ICU for two hours daily
as a consultant of infection control
and for antimicrobial stewardship.
Measures including comprehensive
training, strengthened hand hygiene,
prevention bundles adapted from the
US Centers for Disease Control and
Prevention (US CDC) or Society for
Healthcare Epidemiology of America
(SHEA) guidelines, and regular feed-
back were implemented, but the ward
setting and nurse-bed ratio remained
the same. Training covered all HCWs
and was carried out every three
months; topics covered policies, proce-
dures, and practices of infection con-
trol and were further stratified for
physicians, nurses, and workers. 
Alcohol-based hand rubs were placed
near each bed and each trolley and in
the corridors. Hand-washing posters
were made available for each room and
displayed in the corridors. Hand-
hygiene compliance was monitored by
the infection control practitioners.
Infections were monitored on a daily
basis, and rates of VAP, CRBSIs, and
CAUTIs were calculated monthly and
then compared to the baseline (rates
determined before intervention).
Analysis was performed by the infec-
tion control team. Feedback on infec-
tion rates, compliance with
procedures, and any issues associated
with infection control for the ward as
a whole and for each medical team
individually were given once a week
via a joint meeting with infection con-
trol professionals and ICU core
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Sidebar 5-2. Clarifying the Economics of IPC
Practices
IPC practices can employ simple cost-effective analyses when evaluating or pro-

posing new or changed procedures, purchasing new devices, or allocating addi-

tional IPC resources. A cost-effective analysis quantifies the difference between an

additional health care expenditure, such as an infection-prevention program, and

improved health care outcomes. This method measures how much it costs the

organization to achieve an improved clinical or programmatic benefit. For example,

some evidence-based practices or procedures, such as using maximal sterile bar-

rier precautions during the insertion of central venous lines, are more costly at the

outset but may save money by reducing infections. Extra supplies add costs but

have demonstrated reduced instances of catheter-associated bloodstream infec-

tions (CABSIs).1 In another example, using needles and syringes one time for one

patient instead of for multiple patients virtually eliminates the risk of transmitting

blood-borne infection, and using safety needles, which are often more expensive

than regular needles, reduces needlesticks and subsequent cost of infections with

hepatitis B and other blood-borne pathogens among HCWs.2–4

IPC professionals should have an open dialogue with leaders about the costs of

HAIs or outbreaks, the benefits of implementing IPC best practices, and the

potential costs for undersourcing an infection-prevention program. Using pub-

lished studies can serve as a benchmark.5–10 Providing this valuable information

to the leaders and comparing it with the organization’s experience can help lead-

ers make decisions about resource allocation that will affect patients and HCWs.

The same information can demonstrate the value of investing in and strengthen-

ing the IPC program as a highly cost-effective patient-safety strategy. Methods for

simple economic analyses can be found in several of the readings and refer-

ences below.
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HCWs (director, chief nurses, attending physicians, chief resi-
dents, and senior nurses). Written reports about infection
rates were given once a month to the director, chief nurses,
and attending physicians of the ICU and were also forwarded
to the vice president of the hospital in charge of medical
affairs.

Results
Compared to rates before intervention, the overall HAI rates
dropped 26% and 38%, calculated based on infected cases
and events, respectively. The rates calculated based on cases
and events per 1,000 ICU–stay days dropped 53% and 58%,
respectively. Significant reductions were also seen in VAP and
CAUTI rates (drops of 68% and 70%, respectively). As for
CRBSIs, the rate remained virtually unchanged (2.31 per
1,000 catheter-days before intervention and 2.14 after inter-
vention). Usually, one case of CRBSI developed per month,
and the unchanged rate was due to the low numerator.

Lessons Learned
This study demonstrated that in a resource-limited setting,
the implementation of common measures, such as improving
hand hygiene and implementing bundles for prevention,
could significantly minimize HAIs, although further reduc-
tion might require changes in ward settings and improvement
of the nurse-bed ratio.

A dedicated infection control physician working full-time
in an ICU is also essential to generate good infection control
practices. This “working inside” approach could provide real-
time discussion with and feedback to ICU HCWs and there-
fore contribute to the establishment of a very active
partnership between infection control and ICU HCWs.

One limitation of this organization’s strategy is the need
for a well-trained and inspired infection control practitioner
working full-time in the ICU, which may be a luxury for
many hospitals in resource-limited countries, as the infection
control team is usually inadequately staffed there.

This study has several limitations. First, it was an obser-
vational study and was observed for only a relatively short
period (eight months). The long-term effect of the interven-
tion is unknown but will be continuously monitored. Second,
multiple measures were included, such as the involvement of a
full-time infection control practitioner, increased education,
improved hand hygiene, and implemented preventive bun-
dles. Therefore, it is difficult to identify which factor or fac-
tors really worked and which factor generated the greatest
number of benefits.

To keep physicians throughout the organization inter-
ested in the IPC program, practitioners can provide them
with some of the following information:
• Infection rates for surgical site infections (SSIs), VAP,

bloodstream infections (BSIs), and urinary-tract infections
(UTIs)

• Antibiograms indicating the organization’s rates of 
multidrug-resistant organisms (MDROs), such as methi-
cillin-resistant Staphylococcus aureus (MRSA), vancomycin-
resistant Enterococcus (VRE), and Klebsiella pneumoniae
carbapenemase (KPC)

• New or proposed policies that will affect physician practice.
It is important to involve leadership in the development of
these policies.

• Updated scientific information and new evidence-based
guidelines

• Governmental documents and regulations related to IPC
• Surgeon-specific SSI rates to help surgeons reduce SSI rates

IPC Professionals as Leaders
Although strong administrative and physician leadership
involvement is crucial to the success of any IPC program (see
Chapters 3 and 4 for discussion of JCI requirements for IPC
leadership), dedicated IPC professionals are needed to manage
the day-to-day operations of the program, to identify areas of
improvement, and to address new issues that arise. The
responsibilities of this individual(s) are numerous15 and
include the following:
• Risk assessment—evaluating infection risks continually

and proactively by formal and informal means using quan-
titative or qualitative methods

• Surveillance and investigation—developing surveillance
system planning and design, data collection, investigation,
interpretation, and communication of findings

• Prevention—helping develop IPC policies and procedures
and implementing IPC strategies for such areas as hand
hygiene, equipment and environmental cleaning, disinfec-
tion and sterilization, and hazardous waste collection and
management

• Research—staying abreast of national guidelines, laws, and
clinical pathways addressing IPC and researching new and
emerging diseases

• Education and training—providing all HCWs with train-
ing and education on IPC issues. Education efforts might
start with the assessment of HCW needs and involve train-
ing programs, frequent communication, and evaluation.

• Response—responding to infection clusters, outbreak,
pandemic, or bioterrorist event. To prepare for such events,
this individual should be knowledgeable about cluster- and
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outbreak-investigation methods and be involved in emer-
gency-preparedness efforts.

• Management—running the day-to-day operations of the
IPC program. This could include program implementation
and evaluation, regulatory compliance, reporting, and
planning for current and future projects.

• Consulting—working with HCWs to address IPC ques-
tions and to solve problems; collaborating with other
departments on policies and procedures (for example,
appropriate isolation of patients with communicable dis-
eases and product selection for patient care); providing
input on the care of the environment and construction
projects to ensure that infection-prevention issues are con-
sidered, such as room and floor layout, water-system and
air-flow design, access to supplies, hand-washing facilities,
and appropriate facilities

Establishing an Effective 
Infrastructure
How do organizations make sure that IPC programs function
effectively and address all the necessary issues? One way is to
establish an infrastructure that supports the systems and func-
tions of the program. This can be challenging in settings with
limited resources. Several components are essential for a
strong infrastructure.16–18

Creating a Multidisciplinary Team to 
Oversee the Program
One of the primary structural elements of an IPC program
is a multidisciplinary IPC team, task force, or formal com-
mittee that is charged with creating, implementing, and
monitoring the IPC program. As discussed in Chapter 3,
JCI requires a designated mechanism—the IPC program—
that is multidisciplinary and includes at least representatives
from nursing, medicine, IPC, and housekeeping. The
responsibilities of the oversight group include setting crite-
ria to define HAIs, establishing data-collection (surveil-
lance) methods, implementing risk-reduction strategies,
and reporting processes and outcomes. Because infection
prevention involves all parts of an organization, coordina-
tion activities must involve communicating with the entire
organization to ensure that the program is continuous and
proactive. In addition to the medical, nursing and house-
keeping/environmental services staff who participate in the
oversight group, others who may be included, as deter-
mined by the organization’s size and services, include the
following:
• Senior leader from administration
• Central sterile processing representative

• Equipment maintenance personnel (biomedical engineer-
ing staff )

• Facilities management, including engineering and mainte-
nance personnel

• Information management staff
• Laboratory personnel, particularly microbiology
• Pharmacists
• Medical staff (for example, department heads or represen-

tatives of surgery, pediatrics, medicine, emergency, or other
services)

• Nursing leaders and staff from specific clinical specialties
• Patient-safety/performance-improvement specialists

The team should meet regularly, to actively participate in
discussion of an agenda of topics, including reports of infec-
tions and infection risks, policies and procedures, perfor-
mance improvement action items with time frames, including
responsible parties and other topics. The organization should
provide education and training in IPC for the team members
as well as clarity about their roles and responsibilities.

The first responsibility of this team is to establish the focus
of the organization’s IPC program by assessing and analyzing the
risks specific to the organization. Following the risk assessment,
the team develops a well-defined and specific IPC plan that
includes goals and objectives to reduce infection risks.

As part of the infrastructure that nurtures and supports
the IPC program, and for optimal function, there should be
clear, strong connections and integration of IPC with quality
improvement, and patient safety.19–23 In those organizations
with a quality-improvement committee, IPC plans should be
reviewed with the committee to obtain feedback and sugges-
tions for improvement and to integrate IPC data with other
quality and patient-safety data. This collaboration enhances
the use of all the information for the best decision-making
process to improve or to maintain patient care and staff safety.

Program Management
In addition to a multidisciplinary team, such as an IPC
committee or IPC advisory council, organizations should
designate an individual who has experience with IPC to
take the lead in creating and managing the program. He or
she should be trained in IPC or have the opportunity to be
mentored and coached by an experienced person(s). The
individual should seek feedback from other areas of the
organization during the development of the IPC program,
such as the nursing, respiratory therapy, and pharmacy
staff. The person who accepts the lead responsibility for
coordinating the program will have responsibilities that
include working with the IPC committee or others to set
criteria for defining HAIs and for establishing the surveil-



lance process and methods for collecting, analyzing, and
reporting data. The lead IPC physician is also responsible
for communicating with all parts of the organization to
make certain that the program is ongoing and proactive.
Regardless of who leads the daily IPC activities, it is essen-
tial to have representatives from at least medicine and nurs-
ing involved in the oversight of the IPC program. The
statistician, data-collection staff, central-sterilization man-
ager, microbiology, pharmacy, or operating-theatre supervi-
sor can also provide valuable input. As discussed with the
IPC committee, the role of the participants in the oversight
group depends on the size and services of the organization.

IPC Professionals
To have the appropriate number and skill mix of IPC profes-
sionals, organizations should consider the following factors:
• The scope of the IPC program, including the type of ser-

vices the organization provides. Organizations providing
multiple services (such as hospitals with laboratories) need
to design IPC programs that meet the needs of all service
areas.

• The scope of responsibilities of the IPC professional and
the ratio of IPC professionals to the number of occupied
acute care beds for which they are responsible24

• The characteristics of patient populations. Different
patient populations have varying IPC needs. For example,
immunocompromised populations are at higher risk for
infection, so organizations that serve predominantly
immunocompromised populations need to factor those
risks into the allocation of staff resources.

• Economic pressures. Although the ideal number of IPC

staff might not be economically feasible for some organiza-
tions, an effort should be made to address the needs of the
organizations within the budgets available. Creative ways to
do this can include time sharing and resource sharing with
other organizations in the community.

• Demographics of the workforce. If a health care organiza-
tion has a significant number of employees and patients
who are not proficient in the region’s primary language,
efforts should ensure that IPC staff are able to communi-
cate effectively with other HCWs and patients about IPC
issues.

• Expansion of IPC staff resources. One method used to
expand the IPC resources is the Link Nurse Program,
which is common in the UK and other countries.25–30 A
similar approach is the Nurse Liaison Program used in
some US hospitals. For both of these methods, staff
nurses who are selected or volunteer are provided basic
training in IPC and take leadership roles on their units.
They become extensions of the IPC practitioner and may
perform limited surveillance, help develop policies and
procedures, observe practices, and take on other respon-
sibilities.

• Education of IPCs. IPC professionals should have basic
knowledge of IPC theories as well as skills and abilities that
allow them to implement and to maintain an effective IPC
program. There are several ways for IPC professionals to
obtain knowledge and skills, including formal training,
informal on-the-job mentoring, experience with managing
IPC challenges, and working toward and obtaining IPC
certification. See Table 5-1 for a brief list of training oppor-
tunities. For other IPC resources, see Appendix 2.
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Table 5-1. IPC Professional Training Opportunities

Organization and Website Selected Formal Training Opportunities

Hospital Infection Society (HIS), the London School of Hygiene

and Tropical Medicine (LSHTM), and the Public Health Labora-

tory Service (PHLS)

http://www.lshtm.ac.uk/

The Diploma in Hospital Infection Control (DipHIC) was estab-

lished in 1997 for IPC practitioners, IPC physicians, microbiolo-

gists, epidemiologists, and others who complete the

requirements of training.

The International Federation of Infection Control (IFIC)

http://www.theific.org

Basic training course (and a planned distance-learning module

for the future)

The Certification Board of Infection Control and Epidemiology,

Inc. (CBIC; US–based)

http://www.cbic.org/

Certification course examination (based on the US practice

analysis) in many countries

Valparaiso University, Chile

http://www.uv.cl

Master’s degree in Infection Control and Hospital Epidemiol-

ogy designed to train professionals in charge of infection con-

trol programs or hospital epidemiology from Latin American

countries

http://www.lshtm.ac.uk/
http://www.theific.org
http://www.cbic.org/
http://www.uv.cl
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After the appropriate skill mix and number of IPC pro-
fessionals are determined for the program, the organization
should make sure that all IPC professionals are adequately
trained and that their competency is verified routinely. These
individuals should know and understand how to apply epi-
demiological principles to infection prevention. The success-
ful completion of a course in IPC or IPC professional
certification might be a benchmark for competence in this
area.30–32

Policies and Procedures
Policies and procedures are part of the infrastructure for the
IPC program. Clear policies that incorporate the basic princi-
ples and concepts of IPC provide guidance for patient care,
HCW safety, care of the environment, and management of
IPC emergencies. Maintaining current policies that are
updated on a regular schedule and based on scientific evi-
dence is essential. The policies should be disseminated to all
appropriate HCWs, who should receive education to ensure
that they understand the policies and can perform the proce-
dures. Periodically, selected policies and procedures are moni-
tored or audited to determine whether they are effective and
current and whether HCWs are complying. Both process and
outcome monitoring are useful. These methods are discussed
in the section “Identifying Risks Through Surveillance, Data
Collection, and Analysis,” beginning on page 75.

Involving the Entire Organization
The risk of infection occurs throughout a health care organi-
zation, and any program designed to prevent and to control
infection must involve all areas of an organization. Several JCI
requirements guide organizations to use an integrated
approach to IPC (see Chapters 3 and 4, as well as Appendix 1,
for more details).

IPC Policies and Procedures That Apply to All
Staff
The policies for hand hygiene, maximal sterile-barrier precau-
tions and isolation measures, reprocessing or reusing supplies,
immunizations or health screenings for HCWs, and safe nee-
dle use apply to all personnel. These policies should be devel-
oped by the IPC staff in partnership with the person(s) and
the service(s) that will implement or is affected by the policy
directives. Service- or disease-specific policies help incorporate
appropriate IPC practices in the daily operations of various
parts of the organization, such as the operating theatre, inter-
ventional radiology, pharmacy, and other key departments. In
one study at a children’s hospital, investigators looked at how
well HCWs adhered to the organization’s policy for specific

infection-prevention practices. A clear policy along with edu-
cation resulted in a significant improvement in disposal of
sharp objects and hazardous-waste handling, the availability
of PPE, and compliance with isolation precautions.33 In Cape
Town, South Africa, transmission of tuberculosis (TB) from
patients with a high incidence of comorbidity with human
immunodeficiency virus (HIV) and patients with multidrug-
resistant TB (MDR-TB) were attributed in part to a lack of a
clear TB infection control policy for HCWs to follow.34 For
more information on this initiative, see Case Study 5-2.

Shaheen Mehtar, MBBS, MRC Path (UK), FRCPath (UK), 
FCPath (SA), MD (Lon); W.A. Mentjies, MBChB; DOM;
FCPHM(SA) Occ Med; MMed (Occ Med); Idriss Kallon,
MTech (Env Health), BSocSc(Hons); Sr. D. Arendse, BSc
Nursing (Stell)

Introduction
South Africa has one of the world’s highest burdens of tuber-
culosis (TB).1 The additional burden of HIV accounts for up
to 65% of HIV coinfection among notified TB cases.
Between January 2004 and April 2007, more than 11,000
laboratory-confirmed cases of MDR-TB were reported to the
National Department of Health, South Africa; 36% of these
were from the Western Cape, which has consistently reported
2.6% of all TB cultures as MDR-TB.2

Documenting health care–associated transmission for TB
in low- to middle-income (LMI) countries is difficult, because
the laboratory cost for routine epidemiological-molecular
investigation for TB is not funded. However, one of the indi-
cators for transmission of TB in health care facilities is occu-
pationally acquired TB (OATB), which, by law, has to be
reported to the occupational health departments for work-
related compensation irrespective of whether it was acquired
in the workplace.

In South Africa, the prevalence of TB among the general
population is approximately 930/100,000 people, which
makes skin testing of HCWs ineffective.2 The aim of the
intensified TB infection prevention and control (TB-IPC)
program was to improve HCW compliance to the TB-IPC
policy and to measure the reduction of transmission to
HCWs.

CASE STUDY
Reducing Transmission of Tuberculosis to
Health Care Workers with an Intensive
TB-IPC Education and Awareness 
Intervention (South Africa)

5-2



Methods
At Tygerberg Academic Hospital (TBH), Cape Town,
South Africa, OATB was used as an indicator for health
care–associated transmission. Early notification of HCWs
with positive smears or cultures was sent from the microbi-
ology laboratory to the unit for infection prevention and
control (UIPC)—a further confirmatory monthly report
from Occupational Health Department (OHD), followed
with such details as category of HCW, area of work, HIV
status if known, and whether the diagnosis was pulmonary
or extrapulmonary TB.

An IPC risk assessment of TBH was carried out, which
included evaluation of administrative controls (TB-IPC pol-
icy implementation), appropriate use of PPE, and engineering
controls in the hospital. Isolation rooms in the clinical areas
were identified, and their purpose of use, such as clinical or
administrative, was documented.

The hospital’s TB-IPC policy, which was approved in
early 2010, made clear recommendations based on risk assess-
ment of clinical areas. As a result, exhaust fans were installed
in some single rooms. The response by the IPC team to any
case of TB admitted to TBH was instituted by ensuring the
following:
• TB was declared an “alert organism” in June 2010, and all

cases of TB, particularly MDR-TB, were to be identified
for the UIPC as soon as possible.

• An intense education program on the TB-IPC policy for all
HCWs except physicians was undertaken in June 2010.
Standard and airborne precautions were reinforced.

• Each patient was visited by the IPC team, and patients
were given advice on appropriate transmission-based pre-
cautions; the presence of a functioning exhaust ventilation
was also noted by the team.

• An IPC “trolley”—a cart on wheels containing PPE and
alcohol hand rub—for airborne precautions was provided
for each case of MDR-TB, with all the necessary PPE, such
as N95 respirators and hand-hygiene supplies. Instructions
on implementing airborne precautions and an aide-
mémoire were provided. The use of the respirators was
recorded to evaluate compliance with PPE during the
period of the patient’s hospitalization.

The burden of disease was established by recording all
admissions of TB (new and readmissions), and areas with
the highest caseload were identified. The OHD provided
information regarding new cases of OATB, and this was
matched with the number of patient admissions by spe-
cialty and the impact of the intensified TB-IPC program
recorded. The data were analyzed for risk ratios using statis-
tical software.

Results

Burden of disease with MDR-TB
The number of patients with MDR-TB–positive isolates
(smear and culture) and MDR-TB cases was reported from
TBH between 2008 and 2010. Inpatient samples accounted
for 48%, 71.7%, and 73% of MDR-TB cases, respectively,
reported from the National Health Service Laboratories,
reflecting a statistically significant increase in admissions of
MDR-TB cases to TBH (p = 0.46). MDR-TB cases were
identified in all specialties, including surgery and obstetrics
and gynecology.

Facilities for the Isolation of TB
Of the 516 single rooms (40.5% of inpatient beds) at TBH,
only 20.7% (264/1274 beds) were available for patient use. In
total, less than 2% (5/264) of single rooms had negative pres-
sure, and MDR-TB cases were given priority of admission to
these. Triage was not always possible, especially in the outpa-
tient department. On the wards, the movements of patients
could not be restricted; the space between the beds was more
than adequate, and natural ventilation was often possible.

Training
Formal training in TB-IPC was provided by the IPC team
annually to between 157 and 180 HCWs (mainly nurses).
On-the-spot training and reminders when implementing air-
borne precautions proved more fruitful. Although many of
the HCWs had been dealing with TB patients for most of
their working lives, many of them felt inadequately trained to
do so.

Personal Protective Equipment
Adequate amounts of PPE were provided, and no clinical area
reported being out of stock. According to the TB-IPC policy,
surgical masks were indicated when dealing with suspected or
known non-MDR-TB cases, while respirators were provided
for HCWs managing MDR-TB cases. Only 23.6% of HCWs
used surgical masks when dealing with suspected or known
TB patients. When entering isolation rooms, surgical masks
were worn between 8% and 29% of the time; however, when
dealing with known cases of MDR-TB, the use of face covers
was 50% and 86%. Nurses were more likely to use PPE (face
covers) compared with physicians.

Occupationally Acquired Tuberculosis
The HCWs either worked in dedicated areas (nurses) or in
several places (physicians and the allied health professionals).
The ancillary staff rotated around the hospital, but some
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worked in dedicated areas. The number of cases of OATB
reported to the OH department is shown in Figure 1. How-
ever, in the second quarter of 2011, for the first time in three
years, no cases of OATB were reported.

HIV was most common among the ancillary workers
compared with the other occupational groups but did not have
a significant bearing on OATB. There was no clear correlation
between the place of work and acquiring TB. Although the
ICUs had the largest number of TB admissions, these were not
identified by the HCWs as places where they might have
acquired TB. HCWs had a 2.54-times-greater risk of contract-
ing OATB (95% confidence interval [CI]-1.96–3.3) compared
with the general population. As for the relative risk of acquir-
ing TB by specialty, internal medicine was 1.6 times higher
than the ICU, while for pediatrics, surgery, and obstetrics and
gynecology, the relative risk was 2.2, 3.7, and 6.3 times greater,
respectively.

Lessons Learned
The burden of TB in hospitals is increasing, particularly those
with MDR-TB. Although TB-IPC policies and protocols
exist, the implementation is less than satisfactory. Isolation
facilities with negative pressure ventilation are inadequate.
Despite training in TB-IPC, the use of PPE is inadequate by
medical staff dealing with suspected or known cases of TB,
which is reflected in the rate of OATB. Consistent implemen-
tation of a TB-IPC policy by all staff members can reduce
transmission of TB in high-burden countries.

Case Study References
1. World Health Organization. World Health Statistics 2010. Accessed 7

Oct 2011. http://www.who.int/whosis/whostat/EN_WHS10_Full.pdf.
2. Department of Health, Republic of South Africa. Tuberculosis Strategic

Plan for South Africa, 2007–2011. Accessed 6 Oct 2011.
http://www.info.gov.za/view/DownloadFileAction?id=72544.

Education
Education that reinforces best practices or leads to behavioral
changes to improve practice can be a powerful deterrent to
spreading HAIs. Each individual affiliated with a health care
organization must understand his or her role in IPC efforts.
To achieve a clear understanding of the required efforts of
each person, organizations must continually educate HCWs
about the following topics:
• How infections are transmitted in the health care setting to

patients and to staff
• The role of HCWs in preventing and controlling infection

transmission, including their role in providing leadership,
direct care, or supportive services

• How HCWs can identify potential infection-prevention
problems and develop the strategies to address those problems

• How to report infections and related problems, including
which information to report and where to report it

• How caregivers can preserve their health to help preserve
their patients’ safety

An example of one organization’s efforts to educate and
to communicate with HCWs on an important IPC initiative
is found in Case Study 5-3.

Ossama Rasslan, MD, PhD; Mahmmoud Khalil, MD;
Muhammed Abd El Sabour, MD; Maha El Gafarey, MD;
Lamia Fouad, MD; Wael Abd El-Fattah, MD

Introduction
HAIs are problematic in the ICU because of their frequency,
morbidity, and mortality. The most common ICU infections
are pneumonia, BSIs, and UTIs, most of which are device
related.1 Ventilator associated pneumonia (VAP) is an HAI
that commonly causes significant morbidity and mortality in
mechanically ventilated patients.2 VAP is preventable, and
many practices have been demonstrated to reduce the inci-
dence of VAP and its associated burden of illness.3

Leaders at Ain Shams University Specialized Hospital,
Abbassia, Egypt, carried out an active baseline surveillance of
VAP in its respiratory intensive care unit (RICU). The US
CDC’s National Nosocomial Infection Surveillance System
(NNIS) reported that, in 2004, the median rate of VAP per
thousand ventilator-days in NNIS hospitals ranged from 

CASE STUDY
Impact of an Infection Control Training
Program on the Rates of Ventilator-
Associated Pneumonia in a Respiratory
Intensive Care Unit (Egypt)

5-3

Figure 1. Number of Occupationally Acquired
Tuberculosis Cases Reported, 2008 to 2011.

Note: The arrow indicates the point of implementation of an
intensified TB-IPC program.

http://www.who.int/whosis/whostat/EN_WHS10_Full.pdf
http://www.info.gov.za/view/DownloadFileAction?id=72544


2.2 in pediatric ICUs to 14.7 in trauma ICUs.4 In other
reports, patients receiving continuous mechanical ventilation
had 6 to 21 times the risk of developing hospital-associated
pneumonia compared with patients who were not receiving
mechanical ventilation.5 This hospital’s VAP incidence per
1,000 ventilator-days was 79.8 (64.7–98.1), much higher
than rates reported elsewhere.

The hospital’s aim was to assess the impact of a training
program dedicated to HCWs regarding infection control
practices and a bundle approach on the rate of VAP.

Methods
The study was carried out in the following phases from
December 2008 through May 2011.

Phase I: December 2008–March 2009
Phase I included active surveillance of the rates of VAP, which
was divided into early (≤ 96 hours of admission) and late
onset (>96 hours of admission).5 Designated surveillance
forms were used for all patients in the RICU, including
patients with and without HAIs. The data were recorded daily
on the form of each patient, including administrative data
(for example, hospital number, admission date), demographic
risk factors (for example, age, gender, severity of underlying
illness, primary diagnosis, and immunological status), and
interventions (for example, device exposure, surgical proce-
dure, treatments) for infected and for noninfected patients. If
a patient acquired VAP, the date of onset, site of infection,
microorganisms isolated, and antimicrobial susceptibility were
also reported.

A baseline assessment for infection control practices,
environmental cleaning and disinfection, and methods for
sterilization and disinfection was performed. Hand-hygiene
resources and compliance were monitored.

Baseline designated surveillance for VAP was performed,
as it has been standardized by the US CDC (NNIS), who pro-
vides unambiguous definitions, to detect problems requiring
intervention. Assessment of ventilatory circuits and respiratory
equipments was performed regarding proper cleaning and ster-
ilization. The VAP bundle application was also assessed.

Phase II: April–July 2009
Education and training for improving hand-hygiene practices
were implemented, including the following:
• Data presentations and videos for all staff
• Display of posters calling for use of antiseptic wash and

surgical scrubs
• Distribution of handouts describing the initiative to nurses

and intensivists

• On-the-job training on hand-hygiene practices for workers,
nurses, residents, and intensivists

• Observation of hand-hygiene practices of 15 physicians
and 15 nurses throughout the day, with compliance
recorded using a checklist

• Restocking of hand-hygiene supplies as follows:
– Supplies for hand-washing stations were applied in the

RICU.
– Pocket alcohol rub was prepared in the RICU laboratory

with the help of a pharmacist and introduced to physi-
cians and nurses to prompt hand-hygiene compliance
among HCWs.

– Each water-supply point was supplied with a liquid dis-
penser containing liquid soap, a towel dispenser for dis-
posable towels, a pump for liquid surgical-scrub
solution, and a basket with a black bag.

– Posters promoting hand washing were posted at each
washing point to remind all staff of the hand-hygiene
practices.

In addition, a VAP bundle, supported by educational ses-
sions, was instituted. The bundle included the following ele-
ments:
• Stress ulcer prophylaxis via sacrulfate unless contraindicated
• Daily assessment of readiness to extubate
• Continuous open suction from endotracheal tube every

two hours via a suction catheter that was changed thrice
daily or if visibly soiled; aspiration of secretions via one
suction catheter for the mouth and another for the endo-
tracheal suction

• Elevation of head of bed to be between 30 and 45 degrees
unless contraindicated

• Deep vein thrombosis prophylaxis (unless contraindicated)
via intravenous (IV) heparin

• Exchange of ventilatory circuit (expiratory valve, inspira-
tory limb, expiratory limb, and water traps) every five days
or unless soiled or contaminated with a checklist for accu-
rate follow-up of circuit exchange

• Chest physiotherapy
• Avoidance of unnecessary intubation
• Oral wash via brushing of the mouth every two hours with

chlorhexidine
The bundle compliance was assessed weekly via a check-

list for its application and patients for VAP reduction.

Phase III: August–December 2009 and January–May
2011
This phase included reevaluation of the intervention phase
through surveillance of VAP. Hand-hygiene practices’ adher-
ence and compliance with VAP bundle were monitored.
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Results
The results of this initiative are displayed in Tables 1 and 2
below.

Lessons Learned
Using simple, noncostly methodologies can enhance the
knowledge and improve the practices of HCWs, which may
have an impact on VAP rates in the RICU.

Case Study References
1. Eggimann P, Pittet D. Infection control in the ICU. Chest. 2001

Dec;120(6):2059–2093.
2. Meric M, et al. Intensive care unit-acquired infections: Incidence, risk

factor and associated mortality in a Turkish university hospital. Jpn J
Infect Dis. 2005 Oct;58(5):297–302.

3. Muscedere J, et al. Comprehensive evidence-based clinical practice
guidelines for ventilator-associated pneumonia: Prevention. J Crit Care.
2008 Mar;23(1):126–137.

4. US Centers for Disease Control and Prevention. National Nosocomial
Infections Surveillance (NNIS) Systems Report, Data summary from
January 1992 through June 2004, issued October 2004. NNIS. Dec
2004. Accessed 24 Sep 2011. http://www.cdc.gov/nhsn/PDFs/data
Stat/NNIS_2004.pdf.

5. Fishman JA. Nosocomial pneumonia. In Fishman AP, Elias AJ, Gippi
AM, editors: Fishman’s Pulmonary Diseases and Disorders, 4th ed. New
York: McGraw-Hill, 2008, 2273–2289.

Although most organizations teach infection precautions
to HCWs who provide direct care, they sometimes overlook
those HCWs who might be exposed to or act as carriers of
infection, such as housekeepers who maintain the patient and
organizational environment, or those who manage equipment
or wastes, such as biomedical technicians, waste and garbage
handlers, plumbers, electricians, and delivery personnel.

Direct-care HCWs should know how to identify risk fac-
tors for infection in specific patient populations. Older adults—
many of whom might suffer from chronic illnesses, lack of
mobility, and immunodeficiency—are particularly vulnerable
and may show few of the common symptoms, such as fever or
elevated white blood count in the presence of infection. Evaluat-
ing subtle signs, such as unexpected confusion or lethargy,
should be part of the skill set of those who care for this popula-
tion. Patients with indwelling devices, such as urinary, periph-
eral, or central venous catheters, and those undergoing invasive
therapy, surgery, ventilatory support, and dialysis are considered
high-risk populations. HCWs who care for these patients or the
equipment or devices used to diagnose disease or to administer
therapy should receive education that focuses on the particular
risks of the associated care processes. Thus, thorough education
for HCWs in an organizationwide IPC program must address
the core principles of IPC and the unique infection risks of cer-
tain populations, procedures, or pathogens.

Some studies demonstrate the positive effects of training
and education. In Thailand, when implementing a new central
line–associated bloodstream infection (CLABSI) bundle in a
pediatric intensive care unit, compliance was enhanced with
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Table 2. Monthly VAP Incidence Rate Among
the Surveyed RICU Patients Admitted During
All Study Phases

Phase Months

Num-

ber

of
VAP

Venti-
lator-
Days

Incidence
per 1,000

Mechanical 
Ventilation

Days

Pre-

interven-

tion 

Phase I

December 2008 8 92 86.9

January 2009 6 12 53.6

February 2009 6 86 69.8

March 2009 10 105 95.2

Interven-

tion 

Phase II

April 2009 9 93 96.8

May 2009 7 86 81.3

June 2009 3 79 37.9

July 2009 13 119 109.2

Post-

interven-

tion 1,

Phase III

August 2009 2 76 26.3

September 2009 5 89 67.2

October 2009 6 85 70.5

November 2009 5 86 58.3

December 2009 1 45 22.2

Post-

interven-

tion 2,

Phase III

January 2011 2 91 22

February 2011 1 31 32.5

March 2011 1 29 34.5

April 2011 1 34 29.4

May 2011 1 50 20

Table 1. Incidence of VAP Among the Surveyed
RICU Patients Admitted, December 2008–
December 2009

This table shows that VAP incidence in the surveillance per-

formed during the period of the study is 79.8/1,000 ventila-

tor-days, with higher incidence of infection for late-onset

VAP than for early-onset VAP.

Variable
Number of
Infections

Patient-
Days

Incidence per 1,000 

Ventilator-Days (95% CI)

VAP early 25 1,077 23.2 (15.4–34.6)

VAP late 61 1,077 56.6 (43.9–72.6)

VAP total 86 1,077 79.8 (64.7–98.1)

Note: CI = confidence interval

http://www.cdc.gov/nhsn/PDFs/dataStat/NNIS_2004.pdf
http://www.cdc.gov/nhsn/PDFs/dataStat/NNIS_2004.pdf


education.35 In another hemodialysis (HD) unit in Khartoum,
Sudan, researchers found serious gaps in HD staff knowledge
and adherence to infection control recommendations, indicating
the need for a more structured training program.36 It is generally
believed that education alone does not always suffice in chang-
ing behavior or that the delivery of education may not be effec-
tive. This was demonstrated in a hospital in Saudi Arabia, where
hand-hygiene compliance reached only 50% after a long educa-
tional campaign,37 and also in China, where nursing compliance
with standard precautions was still not optimal after a training
program.38

Education for HCWs should include an initial orienta-
tion, annual IPC updates, and periodic information about
new policies or recent developments, such as emerging dis-
eases, resistant organisms, or new methods to prevent infec-
tion. It is important for IPC professionals to continually
assess the educational needs of HCWs and to use varied
teaching and learning methods that include the appropriate
verbal and written language and address norms, values, and
cultural behaviors.. The education should be followed by an
evaluation to determine whether learning has taken place.

Communication
In addition to providing education, organizations must com-
municate to all physicians, nurses, clinical and support staff,
students, and volunteers the IPC goals, objectives, and initia-
tives and share results of any surveillance data and perfor-
mance-improvement projects under way. HCWs and leaders
must have the most current information so they can apply it
to clinical care, protect themselves from acquiring infection,
and guide the work of the organization.

It is also important to communicate IPC information to
the committees that govern the organization, such as the
administrative/leadership committee, patient-safety or quality
committee, medical and nursing committees, governing
board, and groups that oversee the organization’s environment
and facilities. Providing these groups and frontline HCWs
with information about how a particular initiative has
improved safety or reduced infections can go a long way
toward ensuring compliance throughout the organization.
The communication between HCWs can affect care and
patient outcomes. In one study in Michigan that examined
the culture of patient safety on three units, nurses from the
unit with the least-robust safety culture were also the least sat-
isfied in their communication with physicians.39 This contex-
tual dissonance can create an environment that may influence
infection risk for patients. In addition, as patients move from
one part of the hospital to another, to different hospitals
within a system, or from a hospital to an outpatient or ambu-

latory care setting, it is essential to communicate any IPC
information to the health care providers at the next level of
care. Organizations should develop systems to ensure that this
communication occurs. Effective methods for communicating
IPC information to HCWs include the following:
• Group in-services
• Formal or informal reports
• One-on-one conversations
• Newsletters
• E-mails, faxes
• Staff meetings
• Intranet sites
• Videos
• Breakroom bulletin boards

Communicating Infection Prevention and 
Control Data and Information to Families and
Visitors
In many settings, the patient’s family and other visitors are an
integral part of the patient’s care team. They participate in
hygiene and other daily activities, wound care, moving the
patient, and other direct care activities. In some settings, the
family members are the primary caregivers, particularly for
children. In addition, the family and visitors may bring meals
to the patient and even prepare them on site at the hospital.
Thus, it is essential that the family be included in the com-
munication program about infection-prevention methods and
rules to help them best care for their family member and to
protect themselves and others from acquiring or transmitting
infection. Brochures, pamphlets (see Figure 5-1 for one exam-
ple), videos, and other means can be used to communicate
with families and visitors in addition to one-on-one verbal
communication. HCWs should always consider cultural sen-
sitivities, learning capabilities, and skills and language needs
as they prepare, disseminate, and provide education to fami-
lies and visitors in the hospital and to families and patients in
the community.40–42

Participating in Organizationwide Committees
Committees outside of the IPC program often make decisions
that influence IPC practices. In an organizationwide IPC pro-
gram, IPC personnel should serve on the committees that
develop policies and procedures affecting patient care and
HCW policies addressing infection risk. IPC personnel can
provide data, information, and expert commentary as deci-
sions are made. Such committees might include quality-
improvement, patient-safety, and nursing-oversight
committees and those groups that address surgery, construc-
tion and renovation, product selection, environmental chal-
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lenges, and accreditation issues. Likewise, the information
and decisions from the ICC and other committees and spe-
cific groups should be disseminated to appropriate staff as a
way to keep them apprised and involved and to continually
integrate IPC information throughout the organization.

Building Relationships Within the Organization
Dedicated IPC practitioners along with a physician leader to
oversee everyday operations of an IPC program are essential
to successful program operation. However, these professionals
are only part of the IPC process. A successful IPC program is
a product of the participation of many individuals throughout
a health care organization working together to prevent the
spread of infection. IPC professionals should identify key

people throughout the organization and in the community
and communicate frequently with them about IPC activities.
These key people might represent the following areas:
• Administrative leaders
• Medical and nursing staff
• Facility management and construction teams
• Housekeeping or environmental services
• Pharmacy, respiratory therapy, laboratory
• Public health officials

Creating Multidisciplinary Performance-
Improvement Teams
When vulnerabilities in IPC practice are identified and system
issues become apparent, the organization should initiate
improvement projects that will result in better care for the
patients, safer work environments for staff, and reduced risk
for families and visitors. When the issue crosses several
departments or more than one type of care setting, the most
effective way to address these issues is with a multidisciplinary
team. It is important to include those persons who truly
understand the work setting or the technical aspects of the
care provided and the facility. These individuals are most
knowledgeable about the current practices and the barriers in
the workplace and can provide valuable input for solutions
and improvements.43–45

Establishing the Focus of the
IPC Program

Performing the Risk Assessment and Creating
an IPC Plan
JCI requirements state that the IPC program must address
issues that are epidemiologically important to the organiza-
tion, including important infections, infection sites, and asso-
ciated devices. This information is used to establish priorities
and activities to prevent and to reduce the incidence of HAIs.
JCI also requires that the organization identify the procedures
and processes associated with the risk of infection and imple-
ment strategies to reduce infection risk. It is thus important
for an organization to review those processes and, as appropri-
ate, to implement policies, procedures, education, improve-
ment, and other activities to reduce risk of infection.
Together, these standards and measurable elements convey a
strong message that the organization will be expected to per-
form some type of risk assessment to determine the priorities
of the IPC program.46–48

Performing a risk assessment should be one of the first
activities of a new IPC program and an ongoing activity of
established programs.47 The risk assessment is the foundation
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Figure 5-1. Patient and Family 
Education Brochures
Patient and family educational brochures like the one pictured

here are means to communicate important health care issues

to patients and their loved ones. This and other patient

resources are available at http://www.shea-online.org

/ForPatients.aspx.

Source: Society for Healthcare Epidemiology of America (SHEA).

Available at http://www.shea-online.org/Assets/files/patient%20guides

/NNL_SSI.pdf.

http://www.shea-online.org/ForPatients.aspx
http://www.shea-online.org/ForPatients.aspx
http://www.shea-online.org/Assets/files/patient%20guides/NNL_SSI.pdf
http://www.shea-online.org/Assets/files/patient%20guides/NNL_SSI.pdf


of the IPC program. Optimally, the risk assessment and refo-
cusing of program activities should be performed at least
annually and more often if needed due to changes in circum-
stances, such as the addition of a new service or a change in
population or community events.

An IPC risk assessment is a careful, proactive examina-
tion of events that could cause infections, harm, or even death
to patients, staff, families, or visitors. The plan that evolves
from the assessment is based on those risks of the highest pri-
ority and identifies methods to minimize, to mitigate, or to
manage these risks if they occur.

The risk-assessment process includes an analysis of
existing information, such as surveillance data, injuries, or
other reports of adverse events; system issues, such as lack
of education or communication; population-specific chal-
lenges, including patients and staff; and infrastructure or
resource limitations. Information is gathered from careful
examination of infection experience, such as rates of infec-
tions or outbreaks, mortality, information gathered proac-
tively through surveys or focus groups of staff, a review of
the scientific literature, and new mandates or requirements.
Some risks may be anticipated based on environmental
changes, emerging diseases, or events in other health care
settings or in the world. For example, in each country, dif-
ferences in emerging or reemerging infections affect com-
munity and hospital populations (see Chapter 1). Some
conditions, such as the potential for an influenza pandemic,
are a risk for which every health care organization in the
world should prepare. Natural disasters may be anticipated
based on a country’s location and climate. There are also
different economic realities for health care organizations,
depending on the countries in which the organizations are
located. Each organization can select its own methodology
for performing a risk assessment.

General topics or categories can be considered in a risk
assessment. These may include, but are not limited to, the
following:
• Geography of organization location and associated risks

(for example, floods, earthquakes)
• Community health issues (for example, lack of immuniza-

tions, prevalence of disease, inadequate clean water and
sanitation)

• Characteristics of the patient populations served by the
health care facility

• Results of past studies, surveillance data, audits, or clinical
findings

• Type of care, treatment, and services provided
• Facility and environmental issues (for example, cleaning,

construction, ventilation)

• Consistent access to needed supplies, equipment, and med-
ications (for example, open versus closed drainage systems,
clean versus sterile supplies, reuse of single-use devices,
patient-shared equipment, hand-hygiene supplies)

• Locally adopted clinical pathways or practice guidelines
• Risks to HCWs (for example, variable immunization, high

prevalence of TB)
• Emergencies affecting the health care settings
• Current local, state, and federal laws
• Education and training for HCWs
• Communication strategies and effectiveness
• Information from the World Health Organization

(WHO), ministries of health, US CDC, and other public
health agencies

After the general categories have been determined, the
organization can identify and analyze specific risk events in
each category. For example, one category might be “risks to
HCWs,” and the individual events may include sharps
injuries, exposure to TB or other communicable diseases, or
degree of compliance with hand-hygiene or isolation proce-
dures. Another category might be “high-risk infections” and
include specific risk events, such as CLABSIs, VAP, postcoro-
nary artery bypass graft surgery, or post–Cesarean section
endometritis. Each of these specific potential risk events is
assessed as part of the overall risk analysis (see Table 5-2).

Here are the two basic questions for assessment of risk:
1. What is the probability (how likely) that a risk event will

occur?
2. How severe would the risk event be should it occur?

Additional questions can be posed for deeper analysis. A
description of the risk-assessment process is found in Sidebar
5-3. A list of potential risk-assessment queries is found in
Sidebar 5-4. The process for completing a risk assessment
includes several steps, as indicated in Table 5-3.

The risk-assessment process should be systematic and
include at least those persons who are responsible for the
IPC program and others who are key leaders or staff who
support the program or are affected by it. Adequate time
should be allotted to gather data to assess risk events. The
IPC team may need information from medical records, risk
management, quality and patient safety, finance, special
services, or public health agencies in addition to surveil-
lance data.

The method for performing the risk assessment can be
quantitative or semiquantitative, using numerical values to
rate the risk events, or it can be qualitative, using written
descriptions to discuss the risks and their potential harm.
Either method will be useful if the persons who are participat-
ing and those who will receive the report understand it.
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Table 5-2. Examples of Risk Categories and Specific Risk Factors for IPC

Risk 
Category

Risk Factors

Geographic

location

• Natural disasters (tornadoes, floods, hurricanes, tsunami, earthquakes)

• Breakdown or absence of municipal services

• Broken water main, contaminated water supply, strike or work stoppage by sanitation employees

• Accidents in the community (airplane, train, bus; fires involving mass casualties)

• Intentional acts (bioterrorism, “dirty bomb,” contamination of food and water supplies)

• Prevalence of disease linked with vectors, temperature, other environmental factors

Community • Community outbreaks of transmissible infectious diseases (influenza, meningitis, severe acute respiratory

syndrome [SARS])

• Diseases linked to food and water contamination (Salmonella, hepatitis A)

• Vaccine-preventable illness in unvaccinated population (measles)

• Infections associated with immigrant or migrant populations (displaced persons in camps)

• Public health infrastructure (vaccine availability)

• Socioeconomic levels (income and education)

Organization

programs and

services

• Cardiac surgery service

• Orthopedic service

• Neonatology dialysis

• Long term care

• Ambulatory clinics

• Hospice (end of life care)

• Home care

• Behavioral health care

Special 

populations

served

• Women and children

• Frail elderly

• Behavioral health care

• Long term care

• Rehabilitation

• Diseases associated with lifestyle

• Predisposition for illnesses resulting from cognitive and physical changes

• Migratory populations

High-risk

patients

• Surgical

• Intensive care unit

• Neonatal or pediatric intensive care unit

• Immunocompromised hosts

• Oncology

• Dialysis

• Transplant

• Rehabilitation

HCW risks • Lack of understanding disease transmission and prevention

• Degree of compliance with infection-prevention techniques and policies (hand hygiene)

• Use of PPE and isolation

• Sharps injuries

• Screening for transmissible diseases

• Work-restriction guidelines

• Practice-accountability issues
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Table 5-2. Examples of Risk Categories and Specific Risk Factors for IPC (continued)

Risk 
Category

Risk Factors

Medical 

procedures

• Invasiveness of procedure

• Equipment used for procedure

• Knowledge and technical expertise of providers

• Adequate preparation of patient

• Adherence to recommended infection-prevention techniques

• Physical environment where procedure performed

Equipment and

devices

• Cleaning, disinfection, transport, and storage for intravenous (IV) pumps, suction equipment, other 

equipment

• Sterilization or disinfection process for flexible and rigid scopes, surgical instruments, prostheses

• Complexity of device structure (lumens, channels)

• Skill and experience of user

• Safety features (user dependent or automatic)

• Reuse of single-use devices

• Preparation of IV fluids or medications

• Open versus closed systems

• Injection practices and equipment

Environmental

issues

• Construction, renovation, alterations

• Utilities performance

• Routine environmental cleanliness

• Special cleaning procedures

• Knowledge of staff

• Adequate staff for effective cleaning

• Airflow and filtration, humidity

• Negative-pressure rooms

Emergency 

preparedness

• Staff knowledge

• Capacity to manage influx of infectious patients

• Triaging patients

• Space availability

• Isolation, barriers, PPE availability

• Utilities and supplies

• Security issues

Resource 

limitations

• Staffing limitations for nursing, physicians, clinical support staff, other support staff, environmental services,

IPC professionals

• Sterile supplies

• Congested patient care areas

• Negative-pressure rooms

• Clean water

Organization’s

outcome and

process 

surveillance

data

• CLABSIs

• VAP

• CAUTIs

• SSIs

• Gastrointestinal infections

• Sepsis

• Compliance with isolation procedures, aseptic technique

• Handling of linen and waste

• Device-related bundle compliance

Sources: Adapted from Soule B. Risk-based approach to infection prevention: Creating an infection prevention and control plan. In Arias KM,

Soule BM, editors: The APIC/JCR Infection Prevention and Control Workbook, 2nd ed. Oak Brook, IL, and Washington, DC: Joint Commission

Resources and Association for Professionals in Infection Control and Epidemiology, 2010, 37–39; and Joint Commission Resources. Risk
Assessment for Infection Prevention and Control. Oak Brook, IL: Joint Commission Resources, 2010, 66–68.



In the semiquantitative method, numbers are assigned
to each issue to designate the degree of risk (see Figure 5-2)
The numbers from each category can be added together or
multiplied to obtain the score for each individual risk. (If
multiplying, do not use any zeros). The risk assessment

team can select which numbers they wish to use and the
method of calculation. After the numbers are added or mul-
tiplied and the scores are determined, the highest priorities
can be indicated on the assessment form by special mark-
ings such as color coding or other techniques. A quantita-
tive risk assessment should be performed for the IPC
program as a whole and can also be developed for a particu-
lar topic such as MDROs.

A sample quantitative risk assessment is provided in Fig-
ure 5-2.

For a qualitative assessment, the risk and the rationale are
discussed, and the risk is rated using word versus numbers. A
risk priority is assigned. A sample of a qualitative risk is
shown in Table 5-4.

One qualitative risk assessment used by some groups is
the gap analysis, a priority-setting approach in which the
organization asks such questions as the following:
• “What is the risk at this time?”
• “Where do we want to be?” or “What is our desired goal?”
• “What is the gap between now and our target?”

Each risk is considered, assessed, and ranked to determine
the highest priorities. This leads to an action plan. Table 5-5
is an example of a gap analysis for one significant infection-
prevention issue.

When the analysis is completed, the risks considered the
highest priority for the organization are selected and pre-
sented to the IPC committee or patient-safety and quality
committee and administration for approval and support.
After the leadership agrees to the selected priorities, they
should support the work with the needed resources. Some
countries or organizations may not have the infrastructure or
monetary resources for all priorities. In those circumstances,
leaders can still make the issues highly visible and convey their
importance to the organization and staff by ensuring that
there are clear policies and procedures, education, and moni-
toring or auditing to make changes where possible and risks
can be addressed sequentially.

Developing the IPC Plan
When the IPC priorities have been designated and approved,
the organization uses them to develop the IPC plan. The plan
has two main parts: (1) background information about the
program, including the scope of services offered by the IPC
department; and (2) the action plan for the year.

Background information. For background infor-
mation, the plan might contain some demographic infor-
mation about the organization, such as the number of beds,
types of services, community served (whether it is teaching
or nonteaching or other information that sets the frame-
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Sidebar 5-3. The Risk-Assessment
Process
• Determine the scope of the assessment and select

general-risk categories.

• Identify specific risk factors in each category.

• Determine a methodology and risk-scoring system

with clear definitions.

• Collect data for the risk analysis.

• Evaluate and score the risk events.

• Determine and identify the risk priorities for the

organization.

• Use prioritized risks as the basis for the IPC plan.

• Disseminate results to staff and leaders.

Source: Adapted from Soule B. Risk-based approach to infec-

tion prevention: Creating an infection prevention and control

plan. In Arias KM, Soule BM, editors: The APIC/JCR Infection
Prevention and Control Workbook, 2nd ed. Oak Brook, IL, and

Washington, DC: Joint Commission Resources and Associa-

tion for Professionals in Infection Control and Epidemiology,

2010, 31–32.

Sidebar 5-4. Questions to 
Analyze Potential Infection-Risk
Events
• What are the potential or actual risks that may lead to

infections in this organization?

• What is the probability that any given risk event will

occur?

• If the risk event occurs, how severe could it be?

• How frequently might the risk event occur?

• What is the organization’s ability to identify the risk?

• What is the scope of response that would be required

by the organization to reduce or to eliminate the risk?

• How well does leadership support response to the

event?

• How prepared is the organization to respond to chal-

lenges at this time?

• What effect would the risk have on the environment,

fiscal health, or image of the organization?

• How would the risk affect patients and staff?

Source: Adapted from Soule B. Risk-based approach to infec-

tion prevention: Creating an infection prevention and control

plan. In Arias KM, Soule BM, editors: The APIC/JCR Infection
Prevention and Control Workbook, 2nd ed. Oak Brook, IL, and

Washington, DC: Joint Commission Resources and Associa-

tion for Professionals in Infection Control and Epidemiology,

2010, 40.



work for the IPC). The plan can include the mission and
the vision or future of the IPC program. For example, the
mission might state: “The infection prevention and control
program minimizes risk of infection to promote a high quality
of care, safety, and well-being in patients, staff, and visitors.”
A vision might say, “The IPC program strives to achieve zero
infections in all patients.” The IPC plan can include infor-
mation about the infrastructure of the IPC program,
including the number of staff and their roles; training or
certification of the IPC committee; and ways in which
medicine, nursing, and other key staff participate in coordi-
nating the program. Often an IPC plan includes a state-

ment about the authority of designated individuals (for
example, chairman, IPC physician, IPC nurse, or adminis-
trator) to make decisions for such actions as placing a
patient in isolation, closing a unit, or stopping surgery
because of construction risks. The plan may discuss the
scope of services that the IPC team offers to the organiza-
tion, including staff education, surveillance activities and
outbreak investigation, development of policies and proce-
dures, oversight of maintenance of the environment and
medical equipment, and consultation with staff throughout
the hospital for IPC problems. The integration of the IPC
program with quality improvement and patient safety and
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Table 5-3. Steps in Performing a Risk Assessment

Steps Details

Form a multidisciplinary group to perform the risk assessment. Engage IPC practitioners, physicians, nursing, support staff,

leaders, others.

Determine the general categories of risks to be addressed. Consider risks internal to the organization and those that are

external, risks that are known, and those that can be anticipated.

Identify the specific risk events in each category. Develop a list of risk events or risk factors in each category.

Select a method for the analysis (in other words, quantitative

or qualitative).

Develop a format and template to support the method

selected.

Select a scoring system. Use numerical ratings for each term, for example, High (5),

Medium (3), Low (1); or Life Threatening (9), Severe (7), 

Moderate (5), or Mild (3).

Collect the information needed to assess each risk event. Obtain information from the following:

• Surveillance data

• Medical records

• Financial information

• Accidents and incidents

• Deaths

• Admissions or discharges

• Other

Score each potential risk event using predetermined criteria or

definitions.

See “select a scoring system” above.

Select the highest risks for the organization as the priorities. Determine which risks pose the greatest threat of harm to

patients, staff, and others. Work with a multidisciplinary group

to make the determinations.

Obtain approval from leadership. Present priorities to the IPC committee for formal approval.

When high risks selected, seek approval from organizational

leaders.

Develop the IPC plan using the risk priorities. Use the priorities to develop goals, measurable objectives,

actions, and an evaluation plan.

Disseminate the results and IPC plan. Distribute to leadership, clinical units, service or department

heads, key staff, and others.

Source: Adapted from Soule B. Risk-based approach to infection prevention: Creating an infection prevention and control plan. In Arias KM,

Soule BM, editors: The APIC/JCR Infection Prevention and Control Workbook, 2nd ed. Oak Brook, IL, and Washington, DC: Joint Commission

Resources and Association for Professionals in Infection Control and Epidemiology, 2010, 31–32.



the educational offerings are also appropriate topics for the
IPC plan. The plan may address the availability and appro-
priate use of gloves, masks, soap, and disinfectants; which
surveillance cultures are collected; and the training of staff
who clean the environment. The plan may also explain how
the IPC program uses current scientific knowledge,
accepted practice guidelines, and applicable regulations to
guide activities and policy development.

Annual action plan. The second part of the IPC plan
is the section that describes the priorities, goals, objectives, and
evaluation process for a given time period. This is also where
the organization identifies strategies to reduce infection risk
that evolve from the risk priorities, goals, and objectives. The
key to having a useful and dynamic plan is to keep it simple
and to state clearly how goals will be accomplished and meas-
ured. The grid in Table 5-6 provides one example for captur-

ing the key elements of the IPC plan in a way that is easy to
monitor, to update, and to describe. Using a grid like this can
also provide a tool for teaching, describing, and marketing the
program to the organization and external agencies as well as
for developing reports. Other formats may also be useful.

Implementing Strategies to
Reduce Infection Risk
The IPC team develops risk-reduction strategies on an ongo-
ing basis. Some strategies are short term, developed based on
surveillance data or in response to consultations with the staff,
observations of the environment during rounds, or observa-
tions of care practices. Some interventions evolve from known
areas of risk based on published research and the experience of
other IPC programs. Adverse outcomes may also stimulate
new strategies or indicate the need for change in other areas.

66 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition

Figure 5-2. Infection Prevention and Control Risk Assessment
In this risk assessment tool, risk levels are assessed by probability, severity, required response, and preparedness and those

scores are multiplied to produce an overall risk priority. The highest priorities for performance improvement (VAP and SSIs) are

highlighted for emphasis.

Source: Hamad Medical Corporation, Doha, Qatar. Used with permission.



At least annually, as the organization establishes the focus
of the IPC program, the IPC team develops more long-term
intervention strategies based on the risk assessment and the
goals and objectives that have been selected for that year.

Several strategies can help IPC professionals choose the

most beneficial interventions. First, it is essential to be
aware of and to use relevant evidence-based practice guide-
lines. Many guidelines exist and are discussed throughout
this book. WHO, the US CDC, the Institute for Health-
care Improvement (IHI), SHEA, the Infectious Disease
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Table 5-4. Sample Qualitative Infection Prevention and Control Risk
Assessment

Population 
at Risk

Risk Event Rationale Risk of Event
Potential
Severity

Potential for
Prevention

Overall 
Priority

Intensive Care
Unit (ICU)
Patients

High rate of

VAP in ICU

patients, 

particularly 

those who are

long term, or

immunologically

immature, or

have extremely

severe illness

Rates currently

at 75th 

percentile of

National Health-

care Safety Net-

work (NHSN) in

some ICUs

Ventilators 

present risk of

associated

pneumonia

because they

bypass normal

body defense

mechanisms for

the respiratory

system.

Measure:
Reduce to 25th

percentile or less

of NHSN com-

parative data

and target zero

VAP rates in at

least 2 ICUs for

6 consecutive

months during

2012.

Medical ICU

Cardiac Care ICU

Trauma ICU

Neonatal ICU

Burn ICU

Serious

Serious

Serious

Life Threatening

Life Threatening

Moderate

Moderate

Moderate

Low

Low

Preventability

depends on

strict compli-

ance with 

infection guide-

lines by all staff

all the time.

Medium

Medium

Medium

Urgent
High

Operating 
Theatre
Employees

Sharps injuries

with needles

and lancets in

surgery

Risk of blood-

borne pathogen

infections such

as hepatitis or

HIV

Sharps injury

rates have been

increasing dur-

ing past year—

12% increase.

Many sharps

are used during

a surgical pro-

cedure; some-

times not

handled care-

fully. Hollow

needles particu-

larly risky for

transmitting

blood-borne

pathogens if

patient infected.

Measure:
Decrease from

20 to 2 or fewer

sharps injuries

per quarter by

June 2012.

Staff performing

or assisting in 

surgery

Serious High preventa-

bility if proper

precautions are

used per policy

Staff must be

well trained;

appropriate

technique used

at all times

Moderate

Key: Severity Mild, Moderate, Serious, Life Threatening
Prevention Low, Moderate, High, Highly Likely
Priority Low, Medium, High, Urgent

Source: Barbara M. Soule. Used with permission.



Association of America (IDSA), APIC, the International
Federation of Infection Control, and others have analyzed
and synthesized research to make thoughtful recommenda-
tions, most of which can be found online. For example, IHI
has identified care bundles that include a selected number
of evidence-based care processes that, when performed
together, can result in dramatically reduced infection rates.
Examples of care bundles and their components include the
following:

Central-Line Bundle49

• Hand hygiene
• Maximal sterile-barrier precautions for insertion
• Chlorhexidine skin antisepsis
• Optimal catheter-site selection, with subclavian vein as

the preferred site for nontunneled catheters
• Daily review of line necessity, with prompt removal of

unnecessary lines
Ventilator Bundle50

• Elevation of the head of the bed
• Daily “sedation vacations” and assessment of readiness to

extubate
• Peptic ulcer disease prophylaxis
• Deep venous thrombosis prophylaxis

The Compendium of Strategies to Prevent Infections in
Acute Care Hospitals synthesizes the guidelines from the
Healthcare Infection Control Practices Advisory Committee
(HICPAC) for CAUTIs,51 SSIs,52 CLABSIs,53 VAP,54 MRSA,55

and Clostridium difficile.56

A second strategy is to use surveillance data to guide
action. For these data to be helpful, they must be valid and
reliable. Data are valid when they measure what they were
intended to measure, and they are reliable when they con-

sistently measure the event they were designed to measure
over time.57 Reliability and validity can be determined by
having two different persons using the same criteria review
the same patient information. In an ICU, the comparison
might be made by an IPC professional and a dedicated ICU
specialist. When the decision about whether the patient has
an HAI is consistent between the two persons, this agree-
ment validates the surveillance process. If there is a large
disparity between findings, then the surveillance criteria or
assessment methodology should be examined.

It is essential to use the surveillance data to make
changes. If data are collected and analyzed but not used to
guide IPC activities, they are useless, and the surveillance
process involves wasted resources. One of the key roles of
the IPC practitioner is to translate data and information
into practice-improvement strategies and to function as an
interventionist to initiate and to guide improvement activi-
ties.58 Principles of surveillance are discussed in the follow-
ing section.

A third strategy is to integrate factors that contribute to
successful and sustained change into planning and execution.
For example, evaluating peoples’ opinions about a change
before implementation can assist in stimulating acceptance
rather than resistance. When planning for change, including
experienced, competent staff in the change process who are
respected will encourage acceptance by others. Considering
the organizational culture and attitudes toward patient safety
and working toward a culture that supports innovation and
advocates for improvement should help increase success.
When an organization makes the appropriate supplies avail-
able and provides time for implementation of new changes,
these efforts will also support the goal.

68 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition

Table 5-5. Sample Gap Analysis for Infection Prevention and Control Risk
Assessment

Area/Issue/Topic/
Standard

Current Status Desired Status Gap (Describe)
Priority: High,
Medium, Low

Incomplete implemen-

tation of WHO Hand

Hygiene Guidelines

(IPSG.5)

• Guideline approved

by ICC

• Required elements

not implemented

throughout the

organization

Full implementation of

required elements

throughout the 

organization by January

2012 (for example, Cat-

egories 1A, 1B, 1C)

• Only 40% of units

and services are 

following WHO HH

Guidelines and 

organizational policy.

• Lack of ownership of

hand-hygiene 

implementation 

by staff and staff

leaders

High

Source: Adapted from Soule B. Risk-based approach to infection prevention: Creating an infection prevention and control plan. In Arias KM,

Soule BM, editors: The APIC/JCR Infection Prevention and Control Workbook, 2nd ed. Oak Brook, IL, and Washington, DC: Joint Commission

Resources and Association for Professionals in Infection Control and Epidemiology, 2010, 33.



Intervention strategies may include such efforts as
reducing a high rate of CLABSI53 or infections after sur-
gery52; decreasing the incidence of VAP54 or CAUTIs51;
reducing infections from other invasive devices; minimizing
sharps injuries in HCWs; addressing epidemiologically
important organisms, such as Clostridium difficile,56

MRSA,55 or highly resistant gram-negative organisms; or
preventing TB transmission in the acute or ambulatory care
setting. Educating staff, making changes in policies and
procedures, or reinforcing existing ones and providing feed-
back on current activities help improve performance. Often
it is necessary to use all these methods simultaneously. See
Cases Studies 5-4, 5-5, and 5-6 for strategies used by sev-
eral organizations to reduce infection from invasive patient-
care devices.

Eduardo F. Camacho RN, MSc; Ícaro Boszczowski MD,
MSc (SHEA International Ambassador); Silvia Figueiredo
Costa MD, PhD

Introduction
In 2007 the neurology ICU’s incidence of external ventricular
drain–related infection (EVDRI) at Hospital das Clínicas,
University of São Paulo, Brazil, was above the 90th percentile
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Table 5-6. Sample Annual Hospital IPC Action Plan

Risk Priority
Organizational

Goal
IPC Measurable

Objective
Method(s) Evaluation Participants

High VAP rates in

surgical intensive

care unit—above

75th percentile of

National Health-

care Safety Net-

work (NHSN)

benchmark

Provide safe,

excellent quality of

care for all

patients.

Rates at or below

25th percentile

NHSN by Mar 2012

Strive for zero

infections for a

minimum of 3

months.

Use evidence-

based practices to

reduce VAP.

Initiate VAP Bundle

and performance-

improvement (PI)

team.

Monitor monthly.

Report quarterly to

staff and Infection

Control Committee

(ICC)

ICU nurse

ICU physician

Respiratory therapy

Infection preven-

tion and control

Quality improve-

ment

12% increase in

sharps injuries

(scalpel) among

the operating 

theatre (OT) staff

from previous year

Provide safe work

environment for

employees.

Reduce scalpel

injuries to OT staff

from 20 per quarter

to fewer than 2 per

quarter by June

2012. 

Strive for zero

sharps injuries for

a minimum of 

3 months.

PI Team—develop

process-improve-

ment tools; review

equipment; 

review existing 

policy; update as

necessary.

Monitor monthly,

Report monthly to

OT staff and quar-

terly to ICC and

Employee Health.

OT staff

Employee health

nurse/physician

Surgeons

Environmental

Services

Infection preven-

tion and control

Expected influx of

patients with com-

municable disease

to emergency

department during

epidemic

Prepare organiza-

tion for emergency

situations.

Triage and care for

up to 100 patients

per day for 3 days

with respiratory 

illness related to

epidemic or 

pandemic.

Develop triage and

surge plan for ED

and hospital by

June 2012.

Educate staff on

roles by Sept 2012.

Obtain supplies by

Sept 2012.

Test plan and

revise based on

findings by Oct

2012.

Test three times by

June 2013 with

increasingly suc-

cessful results in

managing influx

based on triage

times, available

supplies, and staff

performance.

Report results to

ICC and employee

safety committee.

Emergency room

nurses and 

physicians

Administration

Admitting

Safety

Infection control

Pharmacy

Source: Barbara M. Soule. Used with permission.
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based on the former National Nosocomial Infection Surveil-
lance System (NNISS) 2004 benchmarks. In response, the
infection control department, in partnership with the neuro-
surgery department, implemented a strict protocol of external
ventricular drain (EVD) care.

Method
The department compared EVDRI rates during preinterven-
tion (April 2007 to July 2008) and intervention (August 2008
to July 2010).

Intervention

Routine of Care
The following items were described in a written protocol:
• Hand hygiene before and after handling the EVD

catheter
• Catheter insertions performed in operating rooms with use

of maximal barrier precaution (MBP; cap, mask, and sterile
gown/gloves; large sterile drapes covering the patient’s head
and trunk)

• Hair removal with clippers (electric razor) immediately
before the surgical procedure

• Preparation of the scalp with chlorhexidine followed by an
alcohol-based agent

• Perioperative antimicrobial prophylaxis with cefuroxime
• Tunneling a 5 cm EVD catheter skin-insertion site and the

trepanation site

• Checking for cerebrospinal
fluid (CSF) leakage at the
end of procedure

• Daily dressing care using
MBP. Specifics of incision
care included cleansing
with a saline solution,
application of alcohol and
chlorhexidine, covering
with sterile gauze, and
wrapping the head.

• Obtaining CSF only if
infection is suspected

• Replacing the system
whenever it was violated

• Removal of the catheter as
soon as possible

Education
The department’s approach to
prevention included targeted

educational sessions. Specific issues included the following:
• Reducing the length of ventricular catheterization
• Training sessions on hand hygiene for all staff
• Focus on aseptic technique and preserving integrity of the

system whenever handling the EVD
• Education on aseptic technique for dressing changes for all

medical residents who are assigned this task

Results
During the study, 178 patients were submitted to 194 proce-
dures, corresponding to 1,217 catheter-days and 12 infections
related to EVD. The patients’ average age was 48, and 62% of
patients were females. Crude mortality was 35% (42% in the
preintervention phase and 30% in the intervention phase, 
p = 0.09). Perioperative antimicrobial prophylaxis was given
in 80% of the procedures during all study periods (85% in
the preintervention phase and 77% in the intervention phase,
p = 0.2). Five observations of EVD care were made, one
observation of hand hygiene, one meeting for writing down
the routine of care, three training sessions with expository
classes, and one intervention (meeting with neurosurgical
staff ) to reinforce reducing the permanence of the EVD
catheter, with a total of five interventions, as shown in Figure 1.

One hundred twenty-one HCWs (92%) were trained at
the first intervention, 94 HCWs (72%) at the second inter-
vention, and 86 HCWs (66%) at the third intervention. Dur-
ing the observations of care in the preintervention period, it
was noted that in 98% of the opportunities, dressings were
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Figure 1. Infection Rate per Patient and Incidence of Infection per 1,000 EVD
Catheter-Days and EVD Catheter Utilization Data



not performed correctly, and 66% did not follow good prac-
tices for scalp hygiene. After the routine of care implementa-
tion and education sessions, the organization achieved 100%
adherence to dressings and scalp hygiene.

Infection rates of EVDRI during the study were reduced
from 9.5% to 4.8%, and the incidence of EVDRI went from
14 to 7 infections per 1,000 catheter-days (p = 0.027). The
rates of clinical meningitis/ventriculitis (that is, without an
identified agent) were 11% (n = 8) and 11% (n = 11; p = 0.90)
during the preintervention and intervention periods, respec-
tively. During the whole year following the fourth intervention,
no microbiologically documented infections were present.

Lessons Learned
Educational intervention proved to be a simple and low-cost
tool, with a significant impact on the reduction of infection
indicators related to EVD in the process of adding quality to
good practices in the implementation and maintenance of
EVD. The embedding of a routine of care along with multi-
professional continued-education programs proved effective
in preventing these infections.

Victor D. Rosenthal, MD, CIC, MSc; Regina Berba, MD; 
Lourdes Dueñas, MD; Canan Aygun, MD; Martha Sobreyra-
Oropeza, MD; Amina Barkat, MD; Mandakini Pawar, MD;
Khaldi Ammar, MD; María Eugenia Rodríguez-Calderón, MD;
Teodora Atencio-Espinoza, RN; Cheong Yuet-Meng, MD;
Gulden Ersoz, MD; Tanu Singhal, MD; Josephine Anne
Navoa-Ng, MD; Davut Ozdemir, MD; Marena Rodríguez-
Ferrer, MD

This multinational, multicentric prospective surveillance
study is the first to demonstrate the positive impact of the
multidimensional infection control approach in the neonatal

intensive care units (NICUs) of developing countries.

Introduction
CLABSIs are associated with increased morbidity and mortal-
ity, extra length of stay and costs, and bacterial resistance.1,2 In
developing countries, CLABSI rates are reported to be three
to five times higher than in US ICUs.3–5 Intrinsic factors con-
tribute to higher rates in developing countries, primarily
related to their lower socioeconomic levels and lack of
resources.6

Successful device-associated health care–associated infec-
tion (DA-HAI) preventive strategies have been described in the
literature.7,8 However, approaches for CLABSI reduction have
not been assessed in the NICUs from developing countries.

Method
This study analyzed the impact of a multidimensional infection
control approach developed by the INICC to reduce the
CLABSI rate in patients hospitalized in NICUs from 15 cities in
10 developing countries—Argentina, Colombia, India, Mexico,
Morocco, Peru, Philippines, El Salvador, Tunisia, and Turkey.

A before-and-after prospective CLABSI surveillance
study was performed on a cohort of 6,942 patients hospital-
ized in 15 NICUs during 91,391 bed-days. The study was
divided into two phases. In Phase 1 (baseline), active surveil-
lance was performed. In Phase 2 (intervention), the INICC
multidimensional approach was implemented. CLABSI rates
obtained in Phase 1 were compared with rates in Phase 2.

The INICC strategy for CLABSI prevention was based
on the recommendations published by SHEA and the IDSA
in 2008.9 It included the following components:
1. Central-line care bundle of infection control interventions
2. Education
3. Outcome surveillance
4. Process surveillance
5. Feedback of CLABSI rates
6. Performance feedback of infection control practices

The central-line care bundle included the following 
elements9:
• Performance of active surveillance for CLABSI
• Education of HCWs involved in the insertion, care, and

maintenance of central lines on CLABSI prevention
• Use of a catheter checklist to ensure adherence to infection-

prevention practices at the time of central-line insertion
• Hand hygiene before catheter insertion or manipulation10

• Use of an all-inclusive catheter cart or kit
• Use of MBP precautions during central-line insertion
• Disinfection of catheter hubs, needleless connectors, and

infection ports before accessing the catheter
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Infection Control Program to Reduce
Central Line–Associated Bloodstream
Infections in Neonatal Intensive Care
Units of 10 Developing Countries: 
Findings of the International Nosocomial
Infection Control Consortium (INICC)
(Argentina, Colombia, India, Mexico,
Morocco, Peru, Philippines, El Salvador,
Tunisia, and Turkey)
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• Removal of nonessential catheters
• Performance of direct observation of hand-hygiene compli-

ance; placement and condition of sterile gauze or sterile
polyurethane dressing on the insertion site; recording of
the date of central-line insertion and last administration set
change; gauze-dressing replacement every 48 hours;
replacement of transparent semipermeable membrane
dressings at least every 7 days, with the date and time of
the dressing replacement recorded; use of structured obser-
vation tools at regularly scheduled intervals8

Processing of surveillance-assessed compliance with key infec-
tion control practices, such as compliance rates for hand-hygiene
practices and specific measures for prevention of CLABSI.7

Performance feedback was provided to HCWs by com-
municating the rates resulting from the assessment of prac-
tices routinely performed in the NICU. The infection control
team reviewed these rates at monthly meetings. In addition,
statistical graphs and visuals were posted inside the ICU to
provide an overview of DA-HAI rates and rates of compliance
with infection control practices.7

Results
The analysis of our surveillance data during baseline showed a
high incidence density of CLABSI in the NICUs, which was
reduced by 34% after the implementation of the multidimen-
sional infection control strategy. The organization enrolled

6,942 patients hospitalized in 15 NICUs for 91,391 days, for
a total of 25,730 central-line days.

All hospitals were from countries with low and middle-
low socioeconomic levels. The type of hospital was not found
to be an independent factor to explain the high CLABSI inci-
dence, as most of the patients were from academic and private
hospitals, and only 11% were from public hospitals, whose
DA-HAI rates were reported to be typically influenced by
major resource limitations.6 In both phases, patients’ charac-
teristics, such as gender, were similar; but age was slightly
lower and gestational age slightly longer in Phase 2.

During Phase 2, a significant improvement was noted in
the performance of infection control practices. Hand-hygiene
compliance rose from 63% to 79%. Catheters with sterile
gauze or transparent dressing rose from 49% to 78% (relative
risk [RR]-1.61, 95% confidence interval [CI]-1.53–1.70, 
p = 0.0001), and sterile gauze or transparent dressings in good
condition rose from 57% to 81% (RR-1.43, 95% CI-1.36–
1.49, p = 0.0001). See Table 1.

Regarding CLABSI rates, during Phase 1, 3,291 central-
line days were recorded, for a central line–use mean of 0.20.
There were 60 CLABSIs, for an overall CLABSI baseline rate
of 18.2 CLABSIs per 1,000 central-line days.

In Phase 2, we recorded 22,439 central-line days, for a
central line–use mean of 0.30. After implementing the multi-
dimensional approach, there were 272 CLABSIs, for an inci-
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Table 1. Hand-Hygiene and Catheter-Care Process Improvements, Phases 1 (Baseline Period)
and 2 (Intervention Period)

Phase 1
(Months 1–3)

Phase 2
Relative Risk (95%

Confidence Interval)
P Value

Number of hand-hygiene observations 1,451 5,175 NA NA

Hand-hygiene compliance % (n) 63% (911) 79% (4,106) 1.26 (1.18–1.36) 0.0001

Number of inserted catheters 3,631 25,705 NA NA

% of catheters with sterile dressing 45% (1,628) 72% (18,572) 1.61 (1.53–1.70) 0.0001

% of catheters with sterile dressing in good conditions 57% (2,064) 81% (20,848) 1.43 (1.36–1.49) 0.0001

Table 2. Infection Rates of Patients Hospitalized in the Neonatal Intensive Care Units in 
Phase 1 (Baseline Period) and in Phase 2 (Intervention Period)

Phase 1
(Months 1–3)

Phase 2
Relative Risk (95%

Confidence Interval)
P Value

Number of CLABSIs 60 272

Number of central-line days 3,314 22,460

Central-line use, mean 0.20 0.30 1.53 (1.48–1.59) 0.001

CLABSI rate per 1,000 central-line days 18.1 12.1 0.67 (0.51–0.88) 0.0045



dence density of 12.1 per 1,000 central-line days. These
results showed a CLABSI rate reduction from baseline of 34%
(18.2 to 12.1 CLABSIs per 1,000 central-line days; RR-0.66,
95% CI-0.50–0.88, p = 0.0039). See Table 2.

The IPC multidimensional approach fostered by the
INICC will likely be increasingly adopted in the developing
world to achieve successful reductions in DA-HAIs.8

Lessons Learned
This analysis showed that the CLABSI rate reduction in the
NICUs was related to the effectiveness of the multidimensional
strategy. A significant improvement was noted in hand-hygiene
compliance and in the central-line care bundle. Likewise, in a
study conducted by the INICC in 15 developing countries, the
implementation of a program focused on surveillance, educa-
tion, and performance feedback resulted in higher compliance
with hand hygiene and adherence to infection control measures,
which also coincided with significant reductions in the CLABSI
rate.8 These measures can be effectively adopted as a comprehen-
sive bundle strategy, feasible for limited-resource NICUs. The
rates, however, revealed opportunities for improvement, as they
are still higher than those from developed countries.3

The multidimensional approach is a fundamental tool to
fight against the burden of CLABSIs in the NICUs of lim-
ited-resource settings.
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Introduction
Bangkok Hospital Medical Center (BMC) consists of three
hospitals—BMC, Bangkok Heart Hospital, and Wattanosoth
Cancer Hospital—with 550 beds and a daily census of 3,000
outpatients and 9,500 patient-days per month.

The Infection Control Committee (ICC) of BMC was
founded in 1986. Recently, the ICC has focused increased
attention on prevention of HAIs, particularly CAUTIs.

Data gathered in 2008 revealed six individual months
during which the CAUTI rate was greater than the National
Healthcare Safety Network (NHSN) benchmark of 3.3 inci-
dents per 1,000 catheter-days (pooled mean).

Methods
BMC’s infection control nurses (ICNs)—who have been cer-
tified in infection control from Mahidol University (Faculty
of Medicine, Ramathibodi Hospital, Mahidol University,
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CASE STUDY
Catheter-Associated Urinary Tract 
Infection Bundle at Bangkok Hospital
Medical Center (Thailand)

5-6



Bangkok)—reviewed medical records and visited the ICUs,
the cardiac care units, and the intermediate care units to col-
lect additional facts, specifics, and case studies to present to
the ICC. The ICC was a multidisciplinary committee consist-
ing of all stakeholders in the infection-prevention process,
including subcontract participants and the following:
• Hospital CEO
• Infectious-disease physician
• ICNs
• Nurse management
• Total Quality Control Director
• Pharmacist
• Representative from Safety, Occupational Health, and

Environment
• Subcontractors, including the following:

– Housekeeping
– Laboratory
– Pathology
– Food Service
– Central Sterile Supply Department

Over the course of several meetings, the ICC developed a
fishbone diagram of the BMC CAUTI process. As a result,
the following changes were made to the process:
• Using new urinary catheter bags to ensure a closed system

(a closed system uses a collapsible bag and a port for injec-
tion, including a one-way valve, to prevent backup into the
bladder)

• Initiating a CAUTI bundle, with the following components:
– WHO’s Five Moments for Hand Hygiene1

– Aseptic technique
– Fixed urinary catheter
– Closed-system urine bag suspended below bladder
– Discontinuation of catheter at the earliest opportunity

• Instituting and promoting a new BMC hand-hygiene 
campaign

• Designating ICNs to closely monitor results

Results
CAUTI rates improved through 2009, but August and 
September of 2009 were in excess of the NHSN benchmark,
prompting a review of data and patient case studies. Focused,
targeted discussion by the ICC identified external sources that
would have an effect on CAUTIs:
• Inadequate perineum care
• Urinary catheter not attached in a secure position
• Neglecting to clean device with anti-septic
• Collection and measurement of urine to empty catheter bag

not at a scheduled time
• Failure to observe catheter tubing for unobstructed urine flow

Subsequent
reviews of patient
medical records
demonstrated a high
portion of medically
complex patients
with the following
complicating 
factors:
• Diabetes
• Benign prostatic

hyperplasia (BPH)
• Receipt of steroid

therapy
• Renal failure
• Long duration of

indwelling catheter
> 10 days

• Prolonged hospital
stay > 30 days

• Extended antibiotic
use

When the November 2009 data again exceeded the
benchmark (6.87 incidents per 1,000 catheter-days), an
action plan was immediately developed and implemented in
December 2009 to concentrate on complex cases with comor-
bid conditions and emphasizing the following steps:
• Inserting a catheter only when indicated
• Following guidelines for perineum care
• Ensuring proper hand-washing and aseptic technique with

sterile equipment
• Developing an adhesive clamp that holds the catheter in

place to maintain unobstructed urine flow
• Developing a written multidisciplinary care plan promot-

ing discontinuation of the catheter as soon as medically
indicated

• Emphasizing that nurses are responsible for 24-hour man-
agement of the urinary catheters and that ICNs must reed-
ucate nurses on proper catheter practice and techniques.
ICNs continued to monitor the results.

• Submitting monthly reports to the ICC on the following:
– CAUTI infection rate
– Risk factor for each variance case
– Results of compliance with CAUTI bundle

Since that time, with one exception (November 2010;
6.87 incidents per 1,000 catheter-days), the incident rates
declined below the benchmark rate, as shown in Table 1
above.
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Table 1. CAUTI Incident
Rate by Month and Year,
2009–2010

Month and Year
Incident Rate

per 1,000
Catheter-Days

December 2009 1.23

January 2010 1.96

February 2010 1.24

March 2010 0

April 2010 1.03

May 2010 2.24

June 2010 0

July 2010 2.44

August 2010 0

September 2010 1.15

October 2010 0

November 2010 1.04



Chapter Five: Developing an Effective Infection Prevention and Control Program: Strategies for Success 75

Moreover, compliance with all aspects of the bundle has
remained at or near 100%.

Continuing goals of the BMC CAUTI program include
the following:
• To decrease the number of CAUTIs per 1,000 patient-days

(via internal benchmarking)
• To maintain the number of CAUTIs per 1,000 patient-

days below the NHSN benchmark from the pooled mean
to a percentile of 25%

• To decrease unnecessary catheter use, such as for conven-
ience

• To develop an algorithm to evaluate continuing indications
for catheter use

Lessons Learned
• Teamwork—A major contributing factor to implementa-

tion was the involvement of the multidisciplinary team,
including contract employees. The scope of the HCWs
involved must be all-inclusive. Teamwork and full partici-
pation are key factors for performance and the realization
of the action plan.

• Compliance—Without full compliance with the CAUTI
bundle, optimal outcomes will not be achieved. Specialized
Infection Control Ward Nurses focus daily on unit compli-
ance issues.

• Medical Advances—The organization must keep abreast
of the newest developments and advances in medical the-
ory, medical equipment, and new medications to apply a
proactive response to the ongoing issue of CAUTIs.

• Sustainability—All gains will be lost if this program is
not sustainable and consistent throughout the hospital.
The CAUTI bundle is the foundation upon which to
build. Training during orientation, annual competency,
audits, and monitoring must be scheduled and in 
position to maintain the improvements into the 
future.

Case Study Reference
1. World Health Organization. Five Moments for Hand Hygiene.

Accessed 22 Sep 2011. http://www.who.int/gpsc/tools/Five
_moments/en/.

Identifying Risks Through 
Surveillance, Data Collection,
and Analysis
Surveillance is a fundamental aspect of an effective IPC pro-
gram and an essential activity to determine high-risk areas
that call for intervention strategies.59–63

Surveillance involves collecting data about infections and
care practices for a variety of purposes, including to:
• assess an organization’s risks for infection for patients, staff,

and the environment;
• identify areas that need further investigation, such as areas

where patients seem to be at higher risk;
• search for cases of a specific disease;
• identify cluster or outbreaks of infections and then to inter-

vene;
• determine whether processes used to prevent and to control

infections are effective and whether revisions or improve-
ments to systems are necessary;

• determine education and policy needs;
• check the success of any changes made to a system or

process; and
• identify any problems, such as the emergence of new infec-

tions or outbreaks.
Because infection risks change over time, data collection

and analysis must be a dynamic process. Although constant
monitoring is resource intensive, it can be clinically and
financially effective because it allows a program to be proac-
tive in identifying and preventing or mitigating multiple
infection risks (many preventable), and in turn to prevent
morbidity and mortality or use of valuable resources. The
quantitative information an organization gets from surveil-
lance-data collection and measurement of activities can help
determine whether an IPC program is actually reducing infec-
tions and adding value to the organization.

The German national HAI surveillance system, Kranken-
haus-Infektions-Surveillance-System (KISS), was instrumental
in identifying and analyzing infections from a new ventricular
device in Case Study 5-7.

Petra Gastmeier, MD; Christine Geffers, MD

Introduction
Ventricular devices are used frequently in neurosurgery for
cerebrospinal fluid drainage in patients with raised intracra-
nial pressure. The major complication of this procedure is a
ventriculostomy-associated infection (that is, meningitis or
ventriculitis).1 (Here, meningitis or ventriculitis is defined as
any meningitis or ventriculitis according to US CDC defi-

CASE STUDY
Reducing Ventriculostomy-Associated
Infections After the Introduction of a New
Ventricular Device (Germany)

5-7
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nitions associated with ventricular device use in the previ-
ous 48 hours.) Surveillance of ventriculostomy-associated
infections was established at a neurosurgical ICU A of
Charité Universitätsmedizin Berlin in January 2008 accord-
ing to the methods recommended by the German national
HAI surveillance system, KISS. The ventriculostomy-asso-
ciated infection rate was on the level of the 75th percentile
of the national data in 2010. For other device-associated
infections, the rates were below the 75th percentile (see
Table 1).

In April 2011 a significant increase of ventriculostomy-
associated infections was observed. Ten cases occurred during
a period of the first six months of 2011 (see Figure 1), result-
ing in an increase of the ventriculostomy-associated infection
rate to 22.7 in the first half of 2011.

Methods
The data were discussed with senior physicians and nurses of
the neurosurgical unit to identify possible explanations. The
neurosurgical department introduced a new ventricular device
at the beginning of 2011, because the head of the department
was convinced that this new device had some mechanical
advantages. The nurses mentioned that handling and using
the new device was more difficult than using the former
device, which may explain the increase of ventriculostomy-
associated infections.

The development of infection rates on ICU A, together
with the national reference data, convinced the neurosurgeons
that an intervention was necessary. The team discussed
returning to the old device or improving methods of using
and handling the new device to exploit its possible advan-
tages. Changes in antibiotic prophylaxis and the use of
impregnated devices were also considered, as was the need for
a rigid sterile protocol for device placement.

Results
Physicians of the infection control department along with
physicians and nurses of the neurosurgical department created
a working group to reduce infection rates. The teams decided
to train staff for proper handling of these new devices with a
focus on the following infection control aspects:
• The standard operating procedures were evaluated, and an

additional training was initiated.
• A special focus was placed on hand hygiene. Alcohol-based

hand-rub consumption data of ICU A was compared with
national reference data, and it was determined that hand-
rub consumption on ICU A (140 mL per patient-day) was
above the 75th percentile of the national reference data
(129 mL per patient-day).

• More frequent and strategic use of gloves was also discussed.
• WHO’s Five Moments for Hand Hygiene2 (also see Figure

6-1) was taught using case situations.
• Infection control nurses performed hand hygiene–compli-

ance observations in conjunction with infection control
practitioners, who were also designated to monitor subse-
quent infection rates.

Discussion
Data on ventriculostomy-associated meningitis and ventri-
culitis are scarce, and discussions on the subject are controver-
sial. Comparison with reference data is important to identify
the institution’s position and to stimulate further infection
control measures. The introduction of new medical devices is
often associated with handling problems and should be
accompanied by surveillance activities.

Lessons Learned
Surveillance of HAIs is an important means to identify the
impact of new medical devices. Surveillance of HAIs in neu-
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Table 1. Device-Associated Infection Rates (per 1,000 Device-Days) in Neurosurgical Intensive Care
Unit A (ICU A) Versus Reference Data

Type of Infection
Infection Rate 

in ICU A

Reference Data (Infections per 1,000 Device-Days)

Pooled mean 75th percentile Median

UTIs* 2.4 5.1 4.3 9.4

Primary BSIs# 2.1 1.7 1.1 3.0

Pneumonia* 7.6 7.5 5.3 10.0

Meningitis/Ventriculitis# 7.2 4.7 3.8 7.2

Note: Reference data of the ICU component of KISS for neurosurgical ICUs (20 neurosurgical ICUs participating)
* Period January 2006 to December 2010

# Period January 2008 to December 2010



rosurgical ICUs should focus not only on VAP, central venous
CABSIs, and CAUTIs but also on ventriculostomy-associated
infections.

Case Study References
1. Tängdén T, et al. Neurosurgical gram-negative bacillary ventriculitis and

meningitis: A retrospective study evaluating the efficacy of intraventric-
ular gentamicin therapy in 31 consecutive cases. Clin Infect Dis. 2011
Jun;52(11):1310–1316.

2. World Health Organization. Five Moments for Hand Hygiene.
Accessed 27 Jul 2011. http://www.who.int/gpsc/tools/Five_moments
/en/.

What to Collect
The surveillance data an organization collects and analyzes
can establish infection trends. Surveillance should be simple
and practical. IPC professionals have many duties and
responsibilities, and their resources should be focused on
the surveillance that will be most useful in improving
patient safety and care outcomes. Although total surveil-
lance may be ideal, particularly for a new program to obtain
baseline data, it is not usually feasible to survey everything
in most organizations. Focusing data-collection efforts on
infections that place patients at highest risk provides the
most benefit from surveillance activities. For example,
instead of tracking all UTIs, organizations might consider
monitoring those UTIs involving indwelling catheters in
specific high-risk patient populations. Alternatively, organi-
zations should consider tracking all central lines regardless
of whether the patient is in an intensive care unit or on a
general medical or surgical service.

There many approaches to surveillance.
The two most common general types of sur-
veillance are described below.57

The first type is process monitoring.
Process monitors examine IPC processes or
procedures before and as they are implemented
(for example, practices that are established in
the organization to reduce infection risk). A
process monitor measures the frequency and
consistency with which staff perform proce-
dures, such as hand hygiene; how often physi-
cians or nurses use appropriate barriers when
inserting peripheral or central intravenous lines
or indwelling urinary catheters; the use of the
appropriate PPE for isolation; or the timing of
the administration of preoperative antibiotics
prior to the surgical incision. The purpose of a
process monitor is to determine whether poli-

cies and best practices are being followed by staff. The results
of process monitors can guide education where gaps are iden-
tified and can reinforce best practices where they exist.

The second type of surveillance reviews outcomes. Out-
come measures examine the results of IPC processes, patient-
care practices, or other procedures after they are implemented
and performed. Outcome measures include the rates of UTIs,
SSIs, VAP, and BSIs, particularly those related to peripheral,
central venous, or arterial lines. These rates indicate the effec-
tiveness of infection-prevention and patient-safety efforts.

Process and outcome measures are helpful in evaluating
HCW performance and environmental conditions. For exam-
ple, the number of HCWs who convert from negative to posi-
tive TB skin tests is an outcome measure and may be correlated
with process measures to prevent the transmission of TB, such
as appropriate isolation procedures, ventilation patterns and
negative-pressure rooms, and administration of proper TB
medications for patients with active pulmonary TB to whom
the staff are exposed. If HCWs are converting their skin test
statuses and there is lack of compliance with TB–prevention
protocols, this may be contributing to the increase in conver-
sions. Needlestick and sharps injuries are an outcome of the
processes in place to prevent these accidents, such as safe dis-
posal of sharps and safety needles. The number or percentage of
staff who develop hepatitis B or C or HIV from sharps injuries
represents one outcome of infection-prevention procedures.

Many variations of surveillance can measure processes or
outcomes. Some of these measures are described below.

Focused incidence surveillance. Incidence surveil-
lance looks at all new infections in a given time period (for
example during one month, one quarter, or one year). Infec-
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Figure 1. Occurrence of Ventriculostomy-Associated Meningitis/
Ventriculits in ICU A, January 2008–June 2011

Black bars = number of infections per month (axis on the left side)
Grey bars = ventricular-days per month (axis on the right side)

http://www.who.int/gpsc/tools/Five_moments/en/
http://www.who.int/gpsc/tools/Five_moments/en/
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tions can be compared from one period to another when rates
are calculated using denominators of persons at risk for the
infection, days of device use, or number of procedures and a
numerator of those who actually get the infection. Incidence
surveillance can be performed in a number of ways, including
the following:
• Targeted surveillance—concentrates on specific patient

populations or procedures. For example, in a chronic care
organization, targeted surveillance might involve monitor-
ing patients who receive enteral or parenteral feedings and
who suffer a higher-than-expected incidence of diarrhea; or
in an acute care setting, surveillance may be targeted to
infections of patients in ICUs, patients with selected surgi-
cal procedures, or those at risk for BSIs. Data from these
targeted surveillance efforts can identify areas that need
improvement.

• Problem-oriented surveillance—focuses on identified
infections and measures the occurrence of these specific
infections. When a group of patients has the same illness,
surveillance efforts should involve an in-depth assessment
to determine whether an ongoing problem exists and what
control measures can be applied to address the problem.
For example, when a cluster of patients who have had pri-
mary joint replacement develop joint infections, more
detailed surveillance should further examine all the circum-
stances involved in the surgical procedure.

Prevalence surveillance. Prevalence surveillance
monitors all infections (existing and new) during a given time
period, such as one day, one week, or one month. For exam-
ple, the IPC practitioner may want to look at the prevalence
of VAP in a single ICU during a three-month period or the
number of patients who come to an ambulatory or primary
health center with new or continuing malaria in one week. A
prevalence survey is like a photograph that captures one point
or period in time. A single prevalence survey can be used to
develop IPC interventions but IPC professionals must under-
stand that a single survey may not be a reliable indicator of
ongoing infection risk. However, repeated prevalence surveys
of the same infection performed over time add validity to the
data, increasing confidence. Prevalence surveillance is very
intensive during the period being monitored, but, because the
time period can be limited, this method provides opportunity
for other IPC activities and is a cost-effective use of IPC prac-
titioner resources.64,65 Many countries or large groups of hos-
pitals use this form of surveillance to assess the state of
infections in the country.66,67,68 In one prevalence study, con-
ducted in 36 Vietnamese hospitals using a standardized ques-
tionnaire on a designated day during February–December
2008, results highlighted the need for a national HAI data-

base and reporting system using standardized surveillance def-
initions to monitor HAI trends and patient outcomes.68

Although the types of data an organization collects dur-
ing its surveillance efforts will depend on the organization’s
patient populations and services provided, the following list
suggests some common organisms, areas, and groups to moni-
tor or to audit during surveillance efforts:
• MDROs, such as MRSA, VRE (particularly in critical care

areas), Clostridium difficile; multidrug-resistant gram-nega-
tive organisms, such as Acinetobacter baumanii, KPCs, or
extended spectrum beta lacatamases (ESBL); pseudomonas;
or others specific to the country or the organization. Proce-
dures that are often monitored include the following:
– SSIs (all or selected procedures)
– Infections related to implanted devices
– Infections related to indwelling devices, such as urinary

catheters and central intravenous lines
– Sharps or needlestick injuries in staff

• Emerging pathogens, such as H1N1 influenza or Chikun-
guyea

• Hepatitis B or C infections in hemodialysis units
• Infections among immunocompromised patients
• Infections among patients with extremes of age (premature

infants to frail older adults)
In choosing what data to collect, an organization should

consider not only its patient population and services provided
but also what data are available, accessible, and meaningful.
Organizations can use their own staff as resources to identify
areas of concern and to look internally and externally for sug-
gestions of common areas to monitor. Many of these areas
will be identified in the risk assessment (see pages 60–64). The
organization might choose to perform surveillance on process
measures, such as the use of isolation procedures, the cleaning
of patient environments, appropriate barrier precautions dur-
ing construction or renovation, or the use of appropriate pro-
cedures to prevent VAP. As described above, monitoring the
rate of infections will provide the organization with outcome
data. Employees can also provide valuable information on
which activities put them and their patients at risk for infec-
tions (for example, whether a large number of staff members
sustain needle sticks or acquire HAIs during the course of
their work). One process monitor might assess whether nurses
and nurse aides are using proper isolation precautions in a
long term care facility.

The US CDC’s HICPAC guidelines for infection preven-
tion as well as the Compendium of Strategies for the Preven-
tion of Infections in Acute Care Hospitals have included
suggestions for process and outcome measures for use by IPC
programs. Table 5-7 presents some of these measures.
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Table 5-7. IPC–Related Process and Outcome Measures

Measure Process Measures Outcome Measures

From CDC Guidelines for Prevention of Catheter-Associated Urinary Tract Infections

Device-related

care

Compliance with documentation of indication for

indwelling urinary catheter placement: Conduct ran-

dom audits of selected units and calculate compliance

rate

• Numerator: Number of patients on unit with

catheters with proper documentation of indication

• Denominator: Number of patients on the unit with

catheter in place

• Standardization factor: 100 (for example, multiply

by 100 so the measure is expressed as a 

percentage)

Rate of CAUTIs

• Numerator: Number of persons with CAUTIs

• Denominator: Number of days of indwelling urinary

catheters

• Standardization factor: Multiply by 1,000 catheter-

days

From CDC Guidelines for Disinfection and Sterilization in Health Care Facilities

Disinfection

and sterilization

Adherence to high-level disinfection or sterilization

policy for endoscopes

• Numerator: Number of persons who comply with 

all policy requirements for the management of 

endoscopes

• Denominator: Number of persons observed 

performing cleaning and HLD or sterilization of

endoscopes

• Standardization: Multiply by 100 observations

Rate of infections attributed to inadequate cleaning or

disinfection of endoscopes (specify type of 

endoscopes)

• Numerator: Number of endoscope-related 

infections

• Denominator: Number of endoscopic procedures

(specify type of procedure)

• Standardization: Multiply by 100

From CDC Guidelines for the Prevention of Intravascular Catheter-Related Infections

Central line–

associated

bloodstream

infections

(CLABSIs)

Compliance with documentation of daily assessment

regarding the need for continuing central venous

catheter (CVC) access

Measure the percentage of patients with a CVC

where there is documentation of daily assessment

• Numerator: Number of patients with CVCs

who have documentation of daily assessment

• Denominator: Number of patients with CVCs

• Multiply by 100 so the measure is expressed as

a percentage

CLABSI rate

• Numerator: Number of CLABSIs in each unit

assessed (using standardized definitions)

• Denominator: Total number of catheter-days in

each unit assessed (using standardized definitions)

• Multiply by 1,000 = number of CLABSIs per 1,000

catheter-days

• Risk adjustment: Stratify CLABSI rates by type of

patient-care unit

Sources: Adapted from Gould CV, et al., Healthcare Infection Control Practices Advisory Committee. Guideline for Prevention of Catheter-Asso-
ciated Urinary Tract Infections 2009. Atlanta: Centers for Disease Control and Prevention, 2009; Rutala WA, Weber DJ, Healthcare Infection

Control Practices Advisory Committee. Guideline for Disinfection and Sterilization in Healthcare Facilities, 2008. Atlanta: Centers for Disease

Control and Prevention, 2008; O’Grady NP, Healthcare Infection Control Practices Advisory Committee. Guidelines for the Prevention of
Intravascular Catheter-Related Infections, 2011. Atlanta: Centers for Disease Control and Prevention, 2011.



Risk stratification of data. An important concept in
the surveillance of infection data is stratification. Stratifying
data arranges it in groups and subgroups to allow for more
precise analysis and problem identification. For example,
infections in neonates are often risk-stratified by birth weight.
Babies who weigh less are generally at higher risk of infection,
because their bodies and immune systems may not be fully
developed. Examining infections by birth weight allows the
IPC staff to pinpoint the babies who are getting infections
and to implement the appropriate prevention strategies. The
NHSN looks at infections in babies by weight in grams (g).
They stratify by those babies who are less than or equal to 750 g,
751 g–1,000 g, 1,001 g–1,500 g, 1,501 g–2,500 g, and
greater than 2,500 g.69

It is also valuable to stratify risk variables to account for
the dynamic process that leads to SSIs. For many years, the
NHSN69 has promoted risk stratification using the following
three dichotomous variables to score each surgical procedure:
1. Microbial exposure levels (for example, clean, clean con-

taminated, contaminated or dirty)
2. Duration of the surgical procedure (greater than the 75th

percentile of time designated for the specific surgery)
3. Host characteristics (American Society of Anesthesiologists

[ASA] score)
The NHSN has recently published a set of new risk mod-

els that improve the predictive performance for SSIs, com-
pared with the traditional NHSN risk index stratification.70

An IPC program can also stratify process or outcome
measures by population, age, gender, site of care, days of stay,
type of ICU, type of device,70 and other factors.69,71

How to Collect the Data
As there are several sources for IPC data, there are also several
methods to collect it. The following are some practical sugges-
tions on how to collect data for IPC efforts.

Reporting systems. These systems allow staff to phone,
to e-mail, or to write reports about patients with infections.
Individual infections are reviewed on an ongoing basis to look
for serious individual infections and patterns, clusters, or out-
breaks. If a cluster of infections is identified, IPC professionals
must act promptly to address the infection(s) and to control the
spread to other patients. Reporting systems are a passive
approach to surveillance that rely on health care or laboratory
personnel to report issues, so when using this method, underre-
porting is a frequent limitation. For organizations to overcome
underreporting, they must make it easy for staff to report poten-
tial infections, avoid punishing staff members who report infec-
tion (avoid blaming them for the issues), and respond to reports.
Staff members must believe that by reporting, they are helping

improve the safety of patients and helping decrease infections
across the organization. Providing feedback to staff members
who report potential infections will help establish value and
strengthen their commitment to this process. The more proac-
tive approach to identifying infections is for IPC practitioners to
actively seek out infections, using laboratory reports, clinical
reviews, and observation as described below.

Record review. There are a variety of sources from
which organizations can collect data regarding infections,
including the following:
• Admission logs
• Employee health records
• Incident reports
• Laboratory reports
• Patient records
• Billing or cost data
• Pharmacy records
• Reports on numbers/types of diagnostic workups and care-

recipient disposition
• Treatment plans
• Mortality reports

Practitioners can review records for surveillance data
using manual or other means. The choice of method will
depend on the size and scope of the organization’s activities
and the resources available. Computers and software can ease
the data-collection process. Even when data are collected
manually, electronic programs can sort and analyze data and
generate rates, graphs, charts, and reports.

Walking rounds. This data-collection method allows
IPC practitioners to collect infection data on weekly or daily
rounds, depending on the organization’s size. On walking
rounds, the practitioners consult with other staff and make
clinical observations. The practitioners can also review charts,
laboratory or radiology reports, treatment plans, and antibi-
otic or culture reports.

Forms. Many organizations create simple tools to collect
surveillance data. For example, an organization can create a
form on which staff members note their use of antibiotics.
Information from this form can be converted into a chart or
graph that, when taken in aggregate, will quickly reveal
antibiotic-use trends over time. Pharmacists can generate sim-
ilar data and are invaluable partners in these efforts. One such
form is presented in Figure 5-3.

Data mining. This is a newer method that employs
information technology systems that has become important
for infection surveillance. Data mining uses a variety of data
sources, such as patient records, pharmacy and medication
records, laboratory information, and incident reports, and
applies rules of association to link patients, their specimens,
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organisms, antibiotic susceptibilities and other information.
This process allows the identification of important patterns
and potential infections.72 The use of a specialized computer
program reveals trends sometimes not shown by traditional
record-review methods. Data mining can be quite helpful to
the infection control practitioner or hospital epidemiologist
but does not eliminate the need for some record review to
ensure that potential infections identified are true infections.

Literature reviews. Although internal data are impor-
tant in the discovery of infections, IPC professionals should
also review the IPC literature and information from IPC
organizations and governmental agencies for important HAIs
that are occurring and emerging in other organizations or
countries. Reliable sources for this type of information are
included in Appendix 2.

From this type of research, IPC professionals can deter-
mine whether their organization should be collecting internal
data on these new infections and what, if any, control mea-
sures need to be in place.

Outbreak Investigation

Periodically, most organizations will experience clusters or
outbreaks of infections. These represent an incidence of
infections above the normal, expected, endemic rate. When
monitoring SSIs, for example, the IPC practitioner may see
several infections in primary total hip replacements, which
signals a potential problem. Or the hospital epidemiologist
reviewing medical ICU data may identify several incidents
of VAP that occur around the same time and have the same
pathogenic organism, such as a cluster of Acinetobacter bau-
manii VAP infections in ICU patients. In these circum-
stances, the IPC staff must undertake an investigation to
determine whether the infections are related and the
cause(s). Infection clusters or outbreaks should be investi-
gated using a systematic approach that includes verifying
whether there is an outbreak, creating a case definition,
gathering data, reviewing the cases to determine similarities
or differences, and analyzing the findings. Box 5-1 outlines
the typical steps in an outbreak investigation. The investi-
gation usually requires a multidisciplinary team of profes-
sionals who are familiar with the type of infection, the
processes of care, and with data analysis and statistics. Case
Studies 5-8 and 5-9 describe examples of how organizations
reacted to outbreaks in their facilities.
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Figure 5-3. Antibiotic Audit Report
Source: The Joint Commission. What Every Health Care Exec-
utive Should Know: The Cost of Antibiotic Resistance. Oak

Brook, IL: Joint Commission Resources, 2009.

Box 5-1. Steps in an Outbreak
Investigation
• Verify the diagnosis.

• Confirm the outbreak.

• Create a case definition.

• Use descriptive epidemiology.

• Develop a hypothesis.

• Test the hypothesis.

• Implement control measures.

• Refine the hypothesis and execute additional studies.

• Write and distribute a report.
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Pola Brenner, RN, MSC; Patricio Nercelles, MD

Introduction
Leadership, including supervisors and IPC practitioners at
Hospital Carlos Van Buren in Chile, noted a large number
of Clostridium difficile infections (CDI) among internal
medicine patients during June and July 2010. Leadership
sought to understand the epidemiology and risk factors
associated with CDI and to describe the strategies imple-
mented for control.

Findings
The CDI outbreak affected 15 patients in the internal medi-
cine ward during June and July 2010, with an overall attack
rate of 29.4%.

Among case patients, the average age was 73.9 years;
66% were male. Prior to admission, 67% were in the commu-
nity, 20% were on another ward in the same hospital, and
13% came from another hospital. Underlying medical issues
included cerebrovascular disease (33%) and pneumonia
(27%). On average, onset of diarrhea occurred 21.3 days after
hospitalization (with a range of 4 to 40 days). All the cases
had antimicrobial therapy for an average of 10.7 days prior to
developing diarrhea. The most common antibiotics used were
clindamycin and cefotaxime. When compared to controls
without CDI, previous use of clindamycin was independently
associated with CDI (p = 0.0006). Length of stay was three
times higher among case patients compared with noninfected
controls.

Interventions
The strategies adopted to control the outbreak included the
following:
• Cohorting patients
• Isolating with contact precautions, including the following:

– Enhancing hand-hygiene compliance
– Wearing PPE (such as aprons and gloves)
– Disinfecting surfaces, including use of chlorine 1,000

ppm, four times a day
– Restricting visitors
– Limiting educating students in the affected wards, such

as during teaching rounds
• Restricting clindamycin use

The compliance with each strategy differed. In the case of
cohorting and restriction of teaching, there was no compli-
ance at first, probably due to lack of awareness of appropriate
procedures among physicians and staff. Regarding PPE, staff
adhered to the use of gloves but not to apron use, perhaps due
to lack of resources. In general, there was good compliance
with hand hygiene, clindamycin restriction was generally
observed, and very good compliance was noted for visitor
restriction. Disinfection of surfaces was evaluated by ATP
(bioluminiscence), and shortcomings were demonstrated in
the cleaning of the bed rails.

As the outbreak continued after the initial implementa-
tion of the control strategies, leadership decided to implement
a bundle approach, which included five measures:
1. Cohort isolation
2. Contact precautions
3. Dedicated equipment used exclusively for one patient
4. Continuing the current procedure for surface disinfec-

tion
5. Permitting only one person (personnel or visitor) in the

patient’s room at a time.
Leadership also ensured the availability of resources to

comply with these strategies.

Results
CDI cases did not decrease with the initial control strate-
gies. However, after implementation of a bundle approach,
the outbreak was controlled, and no new CDI cases had
occurred after one week of the bundle’s implementation in
August 2011.

Lessons Learned
• Ensuring appropriate use of antimicrobials is an ongoing

task; compliance with policies should be audited 
routinely.

• Implementing an alert system when patients with CDI are
identified is essential to initiating early strategies to prevent
larger outbreaks.

• Including emergency physicians in the educational pro-
grams is crucial.

• Establishing the bundle approach at the beginning of simi-
lar outbreaks is recommended.

• Institutions must ensure quantity and quality of resources
to comply the strategies.

• Leadership and collaboration among clinical services is
essential to ensure compliance with strategies, including
restriction of use of clindamycin.

CASE STUDY
Risk Factors in an Outbreak of 
Clostridium difficile Infection (Chile)

5-8



Ana Lucia Correa, MD (SHEA International Ambassador);
Andrea Restrepo, MD (SHEA International Ambassador); 
Luz María Mazo, RN; Mónica Valderrama, RN; John Jairo
Zuleta, MD

Introduction
During the final week of January 2008, Hospital Pablo Tobon
Uribe’s microbiology laboratory coordinator reported the
presence of three clinical cultures that grew carbapenem-resis-
tant Klebsiella pneumoniae (CRKP). Leaders identified the
index case that corresponded to a patient from Israel who
came to the hospital for liver transplantation one week earlier.
Further molecular analysis showed that the K. pneumoniae
clone predominating in this outbreak was the same as the
KPC-3 clone identified previously in Israel.1

The organization’s approach to control this outbreak dur-
ing a three-year period is described below.

Methods
The following measures were implemented in a progressive
manner.

Control Measures
All three infected patients were located in the adult intensive
care unit (AICU). Initially they were placed in contact isola-
tion and a single room. Soon after, contact isolation was
extended to all AICU patients regardless of colonization or
infection status. Later, as the outbreak was spreading, the
same procedure was implemented in other critical units. Sin-
gle-use gowns were mandatory for HCWs in these areas. Also,
surfaces were cultured to identify any common source.

Patients were cohorted progressively. First, the patients
were allocated to a dedicated zone of the AICU, with no
physical barrier to separate one zone from the other; subse-
quently, a door separated the two areas. Initially, when
patients were discharged from the ICU, they were placed in a
single room in a ward with other patients infected by other
multidrug-resistant bacteria. Finally, at the end of the first
year, a special ward was assigned exclusively to patients colo-
nized or infected with CRKP. The cohorting also included a
dedicated operating room assigned to these patients in which
anesthetic recovery took place.

Entrance to the units with widespread contact precau-
tions was restricted to visitors, HCWs in training, and stu-
dents. Sharing of medical equipment between patients was
not allowed.

Surveillance cultures from rectal swabs and tracheal aspi-
rates were obtained from all patients in AICU, initially 48
hours after admission and, subsequently, at admission and
every 7 days. No further surveillance cultures were obtained
from patients identified as colonized or infected. When non-
colonized or infected patients were discharged from the
AICU, they were placed in a single room, and contact precau-
tions were withdrawn when two surveillance cultures were
negative.

Hand-hygiene practices were encouraged and reinforced.
Surveillance cultures were performed on HCWs with der-
matitis, and HCWs with severe cases were excluded from
patient care.

Cleaning and disinfection processes were standardized,
and infection-prevention nurses supervised cleaning staff.
Daily clorhexidine baths for colonized patients were intro-
duced at the end of 2008.

Administrative Measures
Periodic meetings were held with the administrative HCWs
during the outbreak. All interventions were discussed in these
meetings, and hospital management supported all decisions.
Other interventions included the following:
• Elective surgeries and transplants that required ICU care

were postponed.
• Patient electronic medical records were labeled “colonized

or infected by CRKP” to guarantee immediate institution
of contact precautions in case of readmission.

• The local health authority was informed of the outbreak.
Advice from national and international experts was
requested. Importation of colistin was initiated, because
the antibiotic was not available in Colombia at that time.

Educational Measures
All HCWs from the above units were retrained in contact-
precaution procedures and hand hygiene. In periodic meet-
ings, the HCWs were informed about the outbreak,
mechanism of transmission, and risk factors for developing
infection. HCWs received continuous counseling to lower
their stress levels. In addition, cleaning staff were trained in
the new standardized procedures.

Results
From January 2008 through June 2011, 244 patients were
affected by CRKP. From the whole group, 76 patients,
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CASE STUDY
Control of an Outbreak of Carbapenem-
Resistant Klebsiella pneumoniae in a 
Tertiary Care Medical Center (Colombia)
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including 17 (22.4%) children, were confirmed to have
clinical infections. Their mean age was 42.5 years (standard
deviation 28.1); 37 (48.7%) were women. More than half
the infected patients (42; 55.3%) were hospitalized in
ICUs. Before developing infections, 33 of the 76 (43.4%)
infected individuals were identified by surveillance cultures
as being colonized.

Figure 1 shows the number of colonized and infected
patients per 1,000 patient-days distributed by quartiles. Dur-
ing the study, there were 40,504 hospital-discharged patients,
with a mean hospital stay of 7.8, 8.2, and 8.8 days, respec-
tively, for each year analyzed.

The hospital achieved a reduction of the rate of new
CRKP–infected and –colonized patients per 1,000 patient-
days, from 1.27 in the second trimester of 2008 to 0.08 in the
second trimester of 2011 (p < 0.001).

Discussion
Basic control measures were not enough to contain the out-
break. Very early, the organization started doing surveillance
cultures, and still the outbreak was uncontrolled. Only when
complete patient and staff cohorting was assured could leaders
and HCWs control transmission in a significant way, thereby
decreasing the number of colonized and infected patients.

The highest rate of affected patients per 1,000 patient-
days was 1.27, which was observed in the second trimester
of 2008. The outbreak was considered controlled when the
rate dropped to 0.08. These rates are exceedingly lower
than the rates reported by other groups in the world.
Kochar et al. described a CRKP outbreak in a New York
hospital during 2006.2 During this outbreak, the maximum
rate was 14 affected patients per 1,000 patient-days, and
the organization considered it controlled when the rate
dropped to between 4 and 6.2

Lessons Learned
To control any outbreak, it is important to acknowledge exist-
ing guidelines and previous experiences reported by other
groups, but it is more important for the infection-prevention
group to be creative in order to guarantee the acceptance and
implementation of these measures in each institution. Admin-
istrative support, problem comprehension, and voluntary
adherence from the staff are essential.

Case Study References
1. Lopez JA, et al. Intercontinental spread from Israel to Colombia of a

KPC-3-producing Klebsiella pneumoniae strain. Clin Microbiol Infect.
2011 Jan;17(1):52–56.

2. Kochar S, et al. Success of an infection control program to reduce the
spread of carbapenem-resistant Klebsiella pneumoniae. Infect Control
Hosp Epidemiol. 2009 May;30(5):447–452.

Benchmarking
Although it is important to collect data, it is even more
important to do something with the data after they are col-
lected. Data without analysis are not useful and a waste of
resources. One effective way to analyze surveillance data is
through benchmarking. The benchmarking process compares
the organization’s data with a reliable, scientifically based set
of data that the organization believes represents best practice.
Benchmarking, with data feedback to clinicians and quality-
management professionals, accounts for the most significant
and enduring changes for improvement in managing infec-
tions.73,74

Organizations can benchmark against themselves and also
with external sources, such as WHO’s Weekly Epidemiological
Record 75 or the US CDC’s NHSN69 (formerly the Nosoco-
mial Infections Surveillance [NNIS]) reports. Internal sources
help illustrate success in improving performance over time,

whereas external benchmarking can help
reveal higher-than-average rates of complica-
tions that can highlight larger issues.

Internal benchmarking. The first
step in effectively benchmarking data is to
establish performance rates. This begins with
generating baseline information to which
subsequent data can be compared. To com-
pare data over time, the organization must
calculate rates, which control for differences
in the number of population at risk during
different time periods. By comparing data to
the initial baseline and over time periods, an
organization can see whether the infection
rate is increasing or decreasing. Rates are

Figure 1. Cases of Carbapenem-Resistant Klebsiella pneumoniae
(Infected and Colonized) per 1,000 Patient-Days, 2008–2011



critical in tracking performance, trending variance, measuring
statistical significance, and calculating an acceptable target
rate. Internal benchmarking can be used to compare rates for
the organization as a whole or to look at rates over time
within services.

External benchmarking. External benchmarking is
the comparison of the organization’s data with external data
sources. Comparison with the following may be useful:
• Comparable health care settings or populations
• Medical practices literature or other professional, recog-

nized standards of practice
• Established databases, including the following:

– WHO’s Weekly Epidemiological Record
– Specific country databases (for example, KISS)71,76

– NHSN database at the US CDC77

To successfully benchmark with internal or external data,
an organization must use standardized and uniform defini-
tions and methods for infection identification, data collection
methods, and risk adjustment. This allows the organization to
compare “apples to apples” for an accurate picture of how well
its IPC program is doing. It is also important to benchmark
against the highest standards so the organization continues to
strive to meet and to exceed the best benchmarks.

In some cases, such as within certain behavioral health
care organizations, comparisons with the rates of other similar
organizations might not be effective because of case-mix varia-
tion. In this situation, comparing rates internally over time
within the organization has more impact on evaluating what
is really happening.

Whenever an organization revises a process or creates a
new one, it should determine how its effectiveness can be
measured. It is important to use process surveillance indica-
tors directly applicable to the new or revised practice. Exam-
ples of this type of thinking appear in the IPC guidelines
available from WHO and the US CDC. In its newer infec-
tion-prevention guidelines, HICPAC includes performance
measures to help organizations evaluate the usefulness of
those recommendations.78,79

Note: Although benchmarking is a useful method for
organizations to evaluate their statuses in relation to best per-
formers, all organizations should continually strive to mini-
mize infections and to work toward achieving zero infections
whenever possible (see Chapter 7).

Reporting Data to External Agencies
In addition to collecting data for internal improvement
processes, it is important to gather information to aid in
the early identification of high-risk infections, infection
clusters, outbreaks, bioterrorist threats, or new diseases.

Public health or national agencies in some countries per-
form their own monitoring activities to help with early
identification For example, the Ministry of Health in Saudi
Arabia requires all hospitals to report within 24 hours all
cases of meningococcal meningitis. These reports are
received by the 24-hour on-call Ministry of Health staff,
who promptly initiate contact tracing and preventive vacci-
nation to all possible contacts. Public health agencies also
rely on organizations to rapidly report unusual trends and
patterns, such as several cases of measles if the endemic
rates are very low. If an organization does not have an effec-
tive system in place for reporting to public health organiza-
tions, the likelihood of rapid disease and outbreak
identification is diminished. To make sure that trends and
patterns are reported to the appropriate authorities, organi-
zations should have policies and procedures that comply
with local reporting laws.

International Library of Measures. JCI’s Quality
Improvement and Patient Safety (QPS) standards*—which
require organizations to participate in performance-measure-
ment activities, such as benchmarking, including defining
measures, collecting data, analyzing data, and using this infor-
mation to improve performance—also require organizations
to select five clinical measures from the International Library
of Measures and incorporate them into their performance-
measurement efforts. In addition, Clinical Care Program Cer-
tification standards require programs to choose at least two of
their four measures from the International Library of Meas-
ures.

These standardized measures help organizations collect
and benchmark data on several critical clinical issues related
to the following infection-prevention topics:
• Pneumonia (I-PN)
• Surgical Care Improvement Project (I-SCIP)

The goal of the library is to create consistency in interna-
tional data collection by standardizing the measures that are
collected and the processes by which they are collected.
Organizations can use this information to benchmark their
performance internally—for example, between health care
provider specialty groups or between specific patient care
units—over time in order to identify opportunities for
improvement. Organizations will also be able to benchmark
their performance against other like or similar organizations,
as well as compare their performance to other professional
and accrediting bodies. The measures most applicable to this
publication are listed in Table 5-8.
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Evaluating the Infection 
Prevention and Control Program:
Goals, Objectives, and 
Strategies
Periodically (at least annually), the goals, objectives, strate-
gies, and results of the IPC program should be evaluated by
the IPC team and the IPC committee to ensure that pre-
vention methods are working and that infections and infec-
tion risks are being kept to the minimum. The evaluation
process identifies which activities have been successful and
which should be changed to achieve better results.

The evaluation should be performed as a multidiscipli-
nary effort in a systematic and purposeful manner. First,
the IPC committee should determine the evaluation time
line and method to be used and how the results will be dis-
seminated and integrated into the next risk and planning
cycle prior to beginning the evaluation process. Next, to
perform the evaluation, the team will have to collate the
results and data related to each of the objectives and strate-
gies. In addition to the formal objectives, the evaluation
should include an analysis of any clusters or outbreaks, sig-
nificant policy changes, unusual deaths, and other pertinent
events. Using this collective information, the team can per-
form the evaluation, record the findings, prepare a report,
and disseminate the information to the staff and leadership
of the organization. As with the risk assessment, numbers,
discussion, or both can be used to evaluate the program (see
Figure 5-4).

Conclusion
By employing a planned approach to address and to minimize
or eliminate infection risk, an organization can develop an
effective IPC program. Using evidence-based prevention and
control strategies and evaluating how these approaches affect
infection outcomes are crucial to success. When the program
is in place, the organization must exercise continual vigilance
for new and ongoing issues that must be assessed and dealt
with to prevent HAIs. Maintaining focus on IPC is a continu-
ing challenge that requires multiple approaches to accomplish
goals. Chapter 6, “Maintaining and Sustaining an Effective
Infection Prevention and Control Program,” provides strate-
gies to help IPC professionals succeed in achieving program
goals.
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Table 5-8. JCI Measures Related to Infection Prevention and Control

ID Name
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I-SCIP-Inf-3d Prophylactic Antibiotics Discontinued Within 24 Hours After Surgery End Time (hip arthroplasty)
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Figure 5-4. Annual Evaluation Process
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O
nce an infection prevention and control (IPC) pro-
gram has been established and the essential compo-
nents are in place, organizations must continue to

proactively assess infection risks, to implement prevention
practices, and to evaluate processes and outcomes. This chap-
ter describes some of the common elements of a successful
IPC program that are applicable in all care settings and dis-
cusses methods to address deficiencies in care and to improve
performance.

Please note: The terms IPC practitioner and IPC profes-
sional are used interchangeably throughout this chapter to
identify IPC specialists. In some areas of the world, the pre-
ferred term for this same role is infection preventionist.

Specific Interventions to Reduce
the Spread of Infection
Depending on the organization and its unique characteristics,
a variety of interventions will be necessary to address infection
prevention issues. The following section discusses some typi-
cal IPC interventions and strategies for implementation.

Hand Hygiene

Hand hygiene is widely considered one of the most effective
ways to prevent the spread of infection.1,2 The Institute for
Health Care Improvement (IHI) estimates that hospitals
could save thousands of lives each year if they imposed a zero-
tolerance policy for workers failing to perform hand hygiene
when indicated.3 In a culture that establishes patient safety as
a priority, it is essential that each health care organization cre-
ate an effective hand-hygiene program to achieve and to sus-
tain compliance with recommended practices. Excellent
evidence-based guidelines exist,1,2 but achieving high rates of
hand-hygiene compliance has eluded many organizations.
This may be due in part to a lack of leadership commitment
for reducing health care–associated infections (HAIs), the
absence of an organized approach to change behavior, or lack
of resources for establishing an institutionwide hand-hygiene
program that is successful and sustainable over the long term.
Cookson and colleagues have reviewed the published litera-
ture to identify the best methods to improve compliance with
hand hygiene.4 The investigators found a lack of strong,
methodically sound research to inform caregivers about which
interventions are most effective. They did observe that single,
brief educational sessions were not likely to be successful, a
finding consistent with work from Pittet, Allegranzi, and oth-
ers demonstrating success with a multifaceted approach to
hand hygiene.5,6

In 2004 the World Health Organization (WHO)
launched its Global Patient Safety Challenge to address

adverse events that affect patient care. The first project
selected for the challenge was Clean Care Is Safer Care, with
the cornerstone of hand hygiene and the objective to
“achieve an improvement in hand-hygiene practices world-
wide to promote strong patient safety culture.”7,8 More
than 120 Member States have pledged support of the pro-
gram, have addressed barriers, and have capitalized on
strengths.9 As of September 2011, more than 13,000 hospi-
tal and other health care organizations are participating in
this initiative.10 For further discussion about WHO’s
approach, see Chapter 2.

Since 2008 The Joint Commission’s Center for Trans-
forming Healthcare has led a systematic and intense
approach to improving hand hygiene.11 Working with eight
hospitals to collect baseline hand-hygiene data using a stan-
dardized approach, most of the participants found that
their rates of compliance were lower than they had thought.
The project then helped organizations design a systematic
approach to improvement using teams and data-collection
processes, analyzing potential barriers for performing hand
hygiene, and developing solutions to improve compliance.
The Targeted Solutions ToolTM (TST) provides a systematic
methodology and the tools for this project. More details on
this initiative can be seen on the Center for Transforming
Healthcare’s website at http://www.centerfortrans
forminghealthcare.org/projects/detail.aspx?Project=3 or in
Chapter 3 of this book.

In addition to providing safe care, strong economic argu-
ments also support improved hand hygiene. One study found
that an increase of only 1% in hand-hygiene compliance
saved the institution nearly $40,000 in reduced infection
costs.12 Another study found that there were economic bene-
fits in following hand-hygiene guidelines.13 Other examples
are cited by WHO in the WHO Guidelines on Hand Hygiene
in Health Care published in 2009.2 Among those discussed by
WHO are the following2:
• The excess use of hospital resources associated with only

four or five HAIs of average severity may equal the entire
annual budget for hand-hygiene products used in inpatient
care areas.

• A single severe infection of a surgical site, lower respiratory
tract, or bloodstream may cost the hospital more than its
entire annual budget for antiseptic agents used for hand
hygiene. An illustrative example is a cost analysis from a
neonatal intensive care unit (NICU) in the Russian Federa-
tion, where the excess cost of one health care–associated
bloodstream infection (BSI; US$1,100) would cover 3,265
patient-days of hand-antiseptic use (US$0.34 per patient-
day). The alcohol-based hand rub applied for hand hygiene

http://www.centerfortransforminghealthcare.org/projects/detail.aspx?Project=3
http://www.centerfortransforminghealthcare.org/projects/detail.aspx?Project=3


in this unit would be cost-effective if its use prevented only
8.5 pneumonias or 3.5 BSIs each year.

The hands of health care workers (HCWs) are a major
source of infectious agents.1,2 Microorganisms can be trans-
mitted from such obviously contaminated sources as puru-
lent sputum or drainage from an infected wound and can
also be spread through contact with less obvious sources,
such as normal intact human skin; items in the patient
environment, such as urinals and bedpans; over-bed tables
and personal items; and devices used in the care setting,
including computer keyboards and phones.14–20 These latter
sources may not be visibly soiled and, therefore, not viewed
as reservoirs of organisms, but in some cases they may be
implicated in disease transmission. Some “clean” activities,
such as taking a pulse or blood-pressure reading or lifting a
patient, may also result in acquiring significant transient
organisms on hands that can be transmitted to others.

Hand hygiene is a major factor in breaking the chain of
infection. Hand hygiene is a simple act, but achieving
acceptable HCW compliance rates can be difficult. Some
studies have measured mean baseline rates of 5% to 81%
and an overall average of 40%.5 Although HCWs do not
generally or intentionally avoid washing their hands, they
may perceive they are “too busy,” may be distracted, experi-
ence skin irritation, or may not value the importance of rig-
orous hand hygiene enough to engage in the activity as they
should.21,22 Hand hygiene is a requirement of Joint Com-
mission International’s (JCI’s) International Patient Safety
Goal 5. Organizations should implement WHO or US
Centers for Disease Control and Prevention (US CDC)
guidelines—or another evidence-based set of guidelines that
is published and generally accepted—to ensure proper hand
hygiene within the organization (see Chapters 2 and 3 for
more information on this topic).

Monitoring hand-hygiene compliance and providing
HCWs with feedback regarding their performance are con-
sidered integral to a successful hand-hygiene promotion
program. Direct observation of care providers by trained
personnel has been considered the gold standard. Advan-
tages of this method are the ability to determine whether
hand hygiene is being performed at the correct times and
with the correct technique and to establish compliance rates
by HCW type, location, and shift. However, observation is
extremely time-consuming and only permits observation of
a small fraction of all hand-hygiene opportunities. Compar-
ison of compliance rates obtained through observation sur-
veys is problematic due to lack of standardization of criteria
for compliance, and observation techniques’ interrater relia-
bility may be weak. Self-reporting of compliance is not suf-

ficiently reliable to be useful.22 Monitoring the use of hand-
hygiene products requires much less time, can be performed
continually, and is less complicated. However, it does not
provide information about the appropriateness and quality
of hand-hygiene practices or compliance rates by HCW
type. Furthermore, it is not clear how product usage corre-
lates with compliance established by observational surveys.
In one study, a comparison of nearly 2,500 hand-hygiene
observations did not significantly correlate with the amount
of product used per patient-day.23 Electronic and other
newer methods for monitoring hand-hygiene compliance
are of great interest throughout the world. They seem
promising but require further evaluation before they can be
routinely recommended.24,25

Given all the methodological and behavioral chal-
lenges, how can organizations improve the hand-hygiene
practices of their HCWs and move toward high levels of
compliance with proper hand hygiene organizationwide?
Several strategies are listed below.

Educate HCWs. In some cases, HCWs are not aware
of the activities that cause hand contamination. Dressing an
open wound is a procedure for which HCWs would likely
wash their hands (in addition to wearing gloves). Less obvious
procedures, such as touching the patient’s immediate care
environment, might not be viewed as requiring hand hygiene.
Because there is a delay between improper hand hygiene and
the emergence of an infection, many HCWs do not see the
cause-and-effect relationship between thoroughly cleaning
their hands and preventing infection. For HCWs to realize
the importance of proper hand hygiene and to engage in it at
appropriate times, organizations should provide information
on when hand hygiene is appropriate, data and research that
illustrate the importance of hand hygiene and feedback about
their performance. This information can be incorporated into
HCWs’ in-services, on posters displayed in patient rooms and
in clinical and public areas, in HCW break areas, or through
organization newsletters and bulletins. Multiple educational
approaches should be used simultaneously to maximize
behavior change, and approaches should be reinforced with
other activities in a multimodal approach to behavior
change.5,25–27

WHO’s Five Moments of Hand Hygiene (see Figure 6-
1) is an example of bringing a systematic approach to the
HCWs for hand-hygiene opportunities. IPC practitioners
should consider and incorporate the different learning pref-
erences of health care personnel into their teaching meth-
ods. For example, some HCWs will learn better by hearing
the information (verbal or linguistic method); others learn
from visual input, such as in images, pictures, graphics,

Chapter Six: Maintaining and Sustaining an Effective Infection Prevention and Control Program 91



photos, and videos; some prefer an abstract learning style of
self-discovery27; still others need to perform the action by
practicing or participating in return demonstrations to
learn (kinesthetic methods).28

Even if HCWs see value in hand hygiene, they may expe-
rience some confusion as to when it is appropriate to use
hand rubs versus hand washing. Organizations should educate
HCWs about the appropriate times to wash their hands ver-
sus using an alcohol-based hand rub. For example, when
hands are visibly dirty, contaminated with proteinaceous
material, or visibly soiled with blood or other body fluids or

after using the toilet, HCWs should wash their hands with
soap and water. If hands are not visibly soiled, HCWs can use
soap and water or an alcohol-based hand rub for routinely
decontaminating hands.1,2

In some situations, the choice of agent is not clear. For
certain organisms that exist in spore forms (for example,
Clostridium difficile), hand washing has generally been recom-
mended to mechanically remove the spores.29,30 However,
some organizations have continued to allow alcohol-based
hand rubs for Clostridium difficile in spite of their lack of activ-
ity against the spore, citing the benefit of high rates of hand-

hygiene compliance as an offset of the
potential inactivity against the spores.
Studies have shown that the routine use of
alcohol-based hand rubs does not signifi-
cantly increase rates of Clostridium diffi-
cile.31 The Society for Healthcare
Epidemiology of America (SHEA)/Infec-
tious Disease Society of America (IDSA)
Compendium of Strategies to Prevent
Healthcare Associated Infections notes that
the use of alcohol-based hand rubs in this
situation remains an area of controversy.30

Create a culture that promotes
hygiene. For HCWs to regularly comply
with hand-hygiene procedures, an organiza-
tion should foster a culture of safety—indi-
vidual and group values, attitudes,
perceptions, competencies, and patterns of
behavior create commitment to preventing
errors and are characterized by communica-
tions, mutual trust, and shared perceptions
of the importance of safety.32 Some use the
term zero tolerance to promote an organiza-
tional culture to prevent infections. This
type of culture already exists in certain areas
of health care. For example, in the operating
theatre, surgeons do not perform surgery
and nurses or technicians do not assist with-
out first having performed carefully
designed preoperative scrubs. This same
strict culture of safety is often absent in
other settings, and HCWs may be quite
reluctant to challenge those with more
authority to comply with hand-hygiene
protocols. To achieve full compliance, a cul-
ture of expectation and support must be
reinforced by leadership. Studies have
shown that when administrative and key
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Figure 6-1. WHO’s Five Moments of Hand Hygiene

Source: © World Health Organization 2009. All rights reserved. Available at

http://www.who.int/gpsc/tools/Five_moments/en/. Used with permission.
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clinical leaders make overt and strong statements that hand
hygiene is important, behavior is more likely to change.33,34

Organizations cannot expect overnight transformation, as
behavioral changes are difficult to initiate and take time to
become part of the workplace culture. To track changes in cul-
ture and to identify areas for continued work, it is important
to periodically monitor hand-hygiene adherence with observa-
tional studies and to provide feedback to personnel about their
performance. In addition to the culture of the organization,
those who are planning a hand-hygiene promotion program
for their facility must consider the values, norms, and religious
beliefs of the persons who will be affected by a hand-hygiene
policy, which will influence compliance and should be inte-
grated into the policies and educational programs.35

Make hand hygiene convenient. Where high work-
load is given as a major factor in noncompliance, an organiza-
tion should carefully consider what products it provides for
hand hygiene. Alcohol-based hand rubs have been shown to
require less time than washing with soap and water and thus
can save nursing time, which may contribute to increased
overall hand-hygiene compliance1,2 Organizations can make
an alcohol-based hand rub available at the bedside, inside the
entrance to the patient’s room. or in other convenient loca-
tions as well as in individual pocket-sized containers to be car-
ried by caregivers. Containers of alcohol-based hand rub can
be attached to trolleys or carts that move from patient to
patient to deliver supplies or treatments. Similar containers
should be placed in all HCW areas.

Do not rely on gloves. Gloves play an important role
in preventing the spread of infection but are not a substitute
for hand hygiene. Many gloves have tiny perforations that
allow pathogens to reach the skin. Bacteria can be spread from
one part of the body to another if soiled gloves are not
replaced between tasks. Washing gloves as if they were skin is
not satisfactory. Used gloves should also be removed before
HCWs touch such surfaces as door handles or telephones.
HCWs should be educated about appropriate glove use, and
hand washing or hand antisepsis should be carried out before
and after contact with every patient, regardless of whether
gloves are used.36

Enlist clinical and administrative leader 
support. Clinical and administrative leaders, formal and
informal, set the tone for caregivers. When these leaders are
observed performing hand hygiene on a regular basis, this
behavior encourages other HCWs to follow their example and
also to feel more comfortable speaking up when they notice
noncompliance. Studies have shown that when respected
HCWs wash their hands before touching the patients, the
other HCWs making rounds also wash their hands. This role

modeling from the clinical setting can be extended to many
infection-prevention processes in which persons of influence
set the tone for expected behavior.25,37

Encourage patient involvement. Organizations
should provide education to patients about hand hygiene and
support patients and families in performing hand hygiene.
Patients can also be encouraged to remind their HCWs to
wash their hands. Although this simple reminder can be an
important infection-prevention strategy, many patients may
be fearful of challenging HCWs on this topic. Other means,
such as signs in patient rooms or peer accountability and even
video scans, can be used to encourage hand hygiene and also
to get patients involved.38

Case Study 6-1 below (also see Case Study 3-2 in Chapter
3) gives examples of how hand-hygiene compliance—includ-
ing using the Five Moments of Hand Hygiene—can be a part
of overall strategies to improve patient outcomes and perfor-
mance-improvement initiatives.

Nguyen Viet Hung MD, PhD; Truong Anh Thu, MDL; Thi

Thanh Thuy, MD; Tran Quy, MD; Hiroshi Ohara, PhD;

Lennox K. Archibald, MD, PhD

Introduction
HAIs are associated with significant morbidity and mortality
in tertiary care and provincial hospitals across Vietnam. In
their efforts to address the issue head on, the Vietnamese
Ministry of Health has deemed the control and prevention of
HAIs a public health priority. Although appropriate hand
hygiene (HH) with soap and water or an alcohol-based hand
rub is the single most important measure for the prevention
and control of HAIs, various observational studies carried out
by infection control personnel in Hanoi demonstrate HCW
compliance with HH at only 13% in facilities across the
region. Infection control and hospital-epidemiology personnel
have found that the factors that contribute to such low HH
compliance among HCWs include (a) lack of basic knowl-
edge among HCWs about the modes of transmission of
health care–associated pathogens and the infection control
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*Note: The three hospitals in this case study have not been
named; therefore, no organizational information, as supplied in the
other case studies, is provided here.

CASE STUDY

An Effective Hand-Hygiene Intervention
in the Prevention of Health Care–
Associated Infections in Three Provincial
Hospitals* (Vietnam)
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practices and procedures necessary for prevention and (b) the
frequent unavailability of HH facilities in patient rooms.
Thus, this study was conducted (a) to determine the preva-
lence of HAIs in patients in high-risk areas of provincial hos-
pitals and the rate of HH adherence among designated
HCWs and (b) to ascertain whether an educational program
might help reduce HAI rates in these facilities.

Methods and Findings
During the study period, May–November 2005, an educa-
tional/training program to promote HH practices was initi-
ated in the surgical and obstetrics departments and the
intensive care unit (ICU) at three provincial general hospitals
in Vietnam. This HH program was the only infection control
intervention implemented at these facilities during the study
period and comprised the following components:
(a) Writing and justification of HH policies for the facilities
(b) Hand-hygiene training for designated HCWs
(c) Introduction of a locally produced alcohol-based hand rub

The indications and justification for HH activities fol-
lowed guidelines instituted by the US CDC. Compliance was

ascertained through observational
studies conducted on a daily basis by
a trained infection control team at
each hospital and hospital epidemiol-
ogists from Bach Mai Hospital, the
main teaching hospital in Vietnam.
HAI rates were determined through
monthly point prevalence surveys
using US CDC case definitions for
HAI and a prevalence survey tool that
was also designed at the US CDC.
Results of HH compliance observa-
tional studies were reported back to
HCWs in the respective units on a
weekly basis.

Data were analyzed using statisti-
cal software packages. Logistic regres-
sion analysis was used to control
factors known to be associated with
noncompliance, and HAI occurrence
and adjusted odds ratios (AOR) were
computed.

At the start of the study, the over-
all mean HCW compliance with HH
practices was 6.3%. By November
2005—4 months after initiating the
campaign—HH adherence had
increased to 65.7%; this increase in

compliance was statistically significant (see Table 1). In paral-
lel, HAI rates decreased from 17.1% before the campaign to
4.8% by the fourth month of the campaign (p < 0.001; see
Table 2). The correlation between improved HH compliance
and fall in crude HAI rate was statistically significant (p <
0.001; see Table 3).

Interventions
Through the auspices of the Vietnam Ministry of Health, the
head of the infection control committee and hospital epi-
demiologist at Bach Mai Hospital has spearheaded similar
interventions in hospitals across Vietnam and raised awareness
of the clinical and public health implications of HAI. In addi-
tion, there has been an overhaul of infection control policies
in hospitals at all levels, including tertiary care and provincial
hospitals.

Results
There has been increased awareness of the role played by HH
within the chain of transmission of health care–associated
pathogens. This has been reflected in continued reductions in

Table 1. The Compliance with HH Before and During HH Campaign

Before

campaign

During campaign

08/2005 09/2005 10/2005 11/2005

Compliance

(%)

10/159 

(6.3%)

120/316 

(38.0)

435/662 

(65.7)

473/706 

(67.0)

391/595 

(65.7)

AOR 9.1 28.5 24.2 28.5

p-value < 0.001 < 0.001 < 0.001 < 0.001

Table 2. Crude HAI Rates Before and During HH Campaign

Before

campaign

During campaign

08/2005 09/2005 10/2005 11/2005

HAI rate 

(%)

42/246 

(17.1)

20/286 

(7.0)

24/290 

(8.3)

17/264 

(6.4)

13/271 

(4.8)

AOR 0.4 0.4 0.3 0.2

p-value < 0.001 < 0.01 < 0.001 < 0.001

Table 3. The Correlation Between HCW HH Compliance and HAI Rate

Variable Precampaign Postcampaign p value

HH compliance 10/159 (6.3%) 391/595 (65.7%) < 0.001

Crude HAI rate 42/246 (17.1%) 13/271 (4.8%) < 0.001



HAI rates in health care facilities in Hanoi and surrounding
regions as well as improvement among health care personnel
in the recognition and ascertainment of HAIs using updated
infection control policies.

Lessons Learned
An intervention consisting of education and enhancement of
HH hand hygiene among HCWs using a locally produced
alcohol-based hand-sanitizer formulation contributed signifi-
cantly to a reduction of HAIs in three provincial hospitals in
Vietnam. To maintain continued reduction in HAI rates, other
health care facilities across Vietnam should consider imple-
mentation of a similar multimodal and multidisciplinary
approach, using readily available, affordable alcohol-based HH
products together with routine observation of HH adherence
and feedback of the data to the relevant HCWs. Further stud-
ies of the effectiveness of HH in the prevention of HAIs need
to be conducted in the other medical and surgical services in
tertiary care, regional, and provincial health care facilities.

Ensuring the Appropriate Use of Antimicrobial

Agents

Antimicrobials are used prophylactically to prevent infections
and therapeutically to treat infections. Patients having surgery
often receive antimicrobials preoperatively and during long
procedures to reduce the risk of postsurgical infections. Cer-
tain patient populations (such as those in the ICU) who are
compromised with multiple or chronic illnesses, are using
invasive devices, and are susceptible to infection may receive
significant quantities and several types of antimicrobials.

Antimicrobial use is complex. During the past decades, the
incidence of multidrug-resistant organisms (MDROs) has
increased, and HAIs with these organisms are seen in critically ill
patients and those who are significantly less ill. If antimicrobials
are used inappropriately, organisms can develop resistance to
them, and the therapeutic usefulness of specific agents will
decline. For a few diseases and infections, very few agents can
treat the problem successfully, including selected gram-negative
organisms (for example, carbepenam-resistant Klebsiella pneumo-
niae [CRKP], Acinetobacter, and extended spectrum beta lacta-
mase [ESBL] that have developed significant resistance with very
few options for treatment). Patients with ventilator-associated
pneumonia (VAP), burns, or other infections caused by
MDROs such as Acinetobacter baumanii may experience signifi-
cant morbidity with severe consequences.39,40 Newer emerging
resistance patterns in some organisms, such as the New Delhi
metallo-beta-lactamase (NDM-1) gene, have further decreased
the usefulness of antimicrobial agents and added to the burden

of resistant HAIs.41 Such situations as these are very serious for
patients and highlight how imperative it is to minimize resist-
ance through appropriate antimicrobial use. Outbreaks with
highly resistant organisms such as CRKP, have become more
common in recent years. Case Study 6-2 describes one such out-
break. (See Case Study 5-9 on pages 83–84 for another organiza-
tion’s story about a similar outbreak.)

Matan J. Cohen, MD, MPH (SHEA International Ambassador);
Carmella Schwartz, RN, MPH; Shmuel Benenson, MD

Introduction
At the close of 2005, an outbreak of CRKP was identified at
Hadassah-Hebrew University Medical Center in Jerusalem,
Israel. During 2006, recognizing the failure of standard infec-
tion control protocols (isolation precautions) to contain the
outbreak, leadership persistently lobbied for a cohorting inter-
vention, including appropriate allocation of space, HCWs,
and equipment.

Methods
As of March 2007, cohorting was performed separately for the
medical wards and for the surgical wards, rotating between the
departments. After this intervention led to a halt in outbreak
progression, hot spots were identified for proactive screening
and promoted screening interventions, focusing on areas where
there was increased pathogen transmission (ICUs and the sur-
roundings of newly discovered colonized/infected patients) or
introduction of new carriers to our medical facility (newly
admitted patients from the emergency room).

The key players who developed the institutional action
were the members of the infection control team. They were
supported by the heads of the clinical-microbiology labora-
tory and the infectious-disease department. Buy-in was
important, and the administration agreed to allocate appro-
priate HCWs, space, and equipment to the initiative. This
was followed by an institutionwide intervention in which
CRKP patients were identified and immediately relocated to
designated cohorting wards, where HCWs were dedicated to
care only for the CRKP patients. All HCWs caring for
patients were required to comply with the institutional inter-
vention requiring CRKP patients to be in contact isolation
and to perform screening of patients’ stool according to
department-specific criteria.
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Results
One month after beginning the cohorting intervention—and
after close to 14 months of steady increases in the incidence of
CRKP carriers and infected patients—a reversal in the inci-
dence-rate trend was observed (Figure 1A, p value < 0.001).
Additional interventions of proactive screening led to addi-
tional reduction in the institutional incidence and prevalence of
CRKP. As seen in Figure 1B, after cohorting began, incidence
soon halted. In addition, the burden of the increased workload
resulting from the cohorting affected only one department at a
time, allowing others to maintain regular work flow.

Lessons Learned
Cohorting of patients and nursing staff, along with focused
active surveillance strategies, allowed containment of this out-
break. Cohorting decreased infection within the hospital, and
active surveillance helped detect asymptomatic carriers.

Infection-prevention programs should have proactive,
organized plans in place to minimize MDROs. Two
approaches are effective in achieving this goal: antimicrobial
stewardship programs to ensure the appropriate use of antimi-

crobial agents and IPC programs that reduce the risk
of infections and prevent transmission.

Although some patients are admitted to a hospi-
tal colonized or infected with MDROs, many
patients acquire MDROs in the health care setting as
a result of cross-transmission from contact with peo-
ple or the health care environment42,43 A portion of
the patients who become colonized with MDROs
will develop infections, some of which result in
death.42,44-46 Interrupting three primary routes of
transmission can yield dramatic reductions in the
incidence of MDROs in health care settings. See Fig-
ure 6-2 for more details.

Interruption of the spread of MDROs via these
routes includes the following strategies:
• Achieving high rates of compliance with hand

hygiene and barrier precautions. Consistent and
timely application of hand hygiene and isolation
barriers and precautions prevents colonized or
infected patients from serving as primary sources of
organisms and reduces the likelihood of transmis-
sion. This includes systems to rapidly identify
patients who may be colonized or infected with
MDROs and to expeditiously implement appropri-
ate isolation.47-48 Some organizations have under-
taken proactive surveillance cultures of all or selected
patients to rapidly identify patients who are colo-
nized with MDROs but may not exhibit signs or
symptoms of infection. This process has been effec-
tive in some countries,49,50 but in other countries,
active surveillance is still considered controversial,51

with mixed results in the effectiveness of the screen-
ing process. Overall studies suggest that this screen-
ing process can be helpful in reducing rates of
methicillin-resistant Staphyloccus aureus (MRSA) or
vancomycin-resistant Enterrococcus in certain hospi-
tals and populations depending on the local epi-
demiology. When the screening indicates patients 
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Figure 1. Monthly Institutional and Ward-Specific 
Carbapenem-Resistant K. pneumoniae (CRKP) Rates

Panel A presents clinical samples (gray columns), incident cases detected
using surveillance stool samples (white column), and monthly mean insti-
tutional prevalence (solid line). Panel B shows prevalence rates in the three
internal medicine departments for CRKP among hospitalized patients.
Each chart represents a department, and the gray boxes mark periods
when each department hosted the cohorting. It is clear that each depart-
ment, while hosting its patients, had a marked increase in prevalence,
allowing the other departments to be free of patients requiring cohorting.
There are also cases patients with CRKP were not detected in time or were
not transferred to the cohorting department.

Source: Cohen MJ, et al. Institutional control measures to curtail the epidemic

spread of carbapenem-resistant Klebsiella pneumoniae: A 4-year perspective.

Infect Control Hosp Epidemiol. 2011 Jul;32(7):673–678. Used with permission.



should be isolated, compliance with isolation policies
should be monitored to evaluate whether HCWs are fol-
lowing all the requirements of contact precautions or other
types of isolation.52

• Enforcing effective environmental hygiene, including
cleaning and disinfection of inanimate surfaces
(fomites). Microorganims can reside on these surfaces,
whether moist or dry, for long periods of time. The hands
of HCWs come in contact with the surfaces frequently
during care of one patient and can be transmitted to other
patients. One strategy to reduce this route of transmission
is to educate HCWs about touching the patient’s immedi-
ate environment: It is similar to touching the patient’s skin,
because both can be colonized with an MDRO. Another
approach is to ensure that all “high-touch” surfaces in the
patient care areas are thoroughly cleaned, including such
items as over-bed tables, bed rails, door knobs, and the toi-
let areas.

For an example of how one organization monitored the effec-
tiveness of cleaning its high-touch objects, see Case Study 6-3.

Cathryn Murphy RN, PhD, CIC; Deborough Macbeth RN,

PhD, CICP

Introduction
Recent Australian reports of highly resistant epidemiologi-
cally important potential pathogens and increasing con-
sumer and government involvement in infection control
issues highlight the need for Australia to improve its HAI
prevention efforts generally. The absence of clear, unam-
biguous, jurisdictional guidance regarding hospital clean-
ing, a growing appreciation of the role of the inanimate
environment in HAI risk and acquisition, and the need to
prepare well for relocation to a new, larger campus in 2013
compelled the Queensland Health Service District to con-
sider local applicability and usefulness of novel interna-
tional approaches to monitoring and to achieving sustained
improvement in cleaning. The specific purpose of this study
was to evaluate covert use of a fluorescent targeting tool,
education, and feedback for assessing and improving high-
touch-object (HTO) cleaning in a typical Australian inpa-
tient hospital setting.

Methods
Starting in January 2011 and lasting for 17 weeks, a three-
phase prospective quasi-experimental, before-after, covert study
of seven standardized HTOs was undertaken in the hospital
wards of Queensland Health Service District hospitals with the
highest proportion of inpatients known to be positive for at
least one MDRO. The HTOs included the bedroom light
switch, inside bedroom door knob, bedroom soap dispenser,
toilet grab rail, and toilet flush button. The HTOs were
selected after reviewing the international literature and inspect-
ing the surface of HTOs routinely and permanently fixed in an
inpatient room at both hospitals. The center of each specific
HTO was identified as the site for marking. Only investigators
trained in the use of the fluorescent marker marked the HTOs.

Forty-eight hours after application, investigators used a
black (ultraviolet) light to determine the presence or removal
of each placed mark. In Phase 1 only, immediately following
initial assessment, each HTO was cleaned, remarked, and
reassessed after 48 hours. After all marked targets in the room
were evaluated, investigators removed all residual marks using
an alcohol-free multisurface general cleaning wipe and black
light to ensure all surfaces were clean and mark-free.

Between Phases 1 and 2, investigators provided results
and standard education to environmental services staff at both
hospitals. Education was not provided between Phases 2 and
3. At the time of marking and assessing each room, a work
card was completed, noting the ward, bed number, date, time,
medical-record number of the occupant, and which specific
objects were marked, read, and cleaned.

The study was approved by the District’s Infection Con-
trol Committee, and, as no human subjects were involved, the
study was considered exempt from ethics or similar commit-
tee approval. Investigators agreed that only aggregate, nonhos-
pital, and non-ward-specific data would be reported to avoid
inadvertent identification of any specific cleaning staff and
their associated levels of cleaning.

Results
A total of 986 marks was evaluated. In Phases 1 through 3,
cleaning scores ranged from 9.4% to 77.8%, 10.8% to 93%,
and 13.5% to 67.7%, respectively. In Phase 3, three HTOs
scored lower than their Phase 1 levels. The mean overall
cleaning scores for Phases 1 through 3 were 34%, 53%, and
41%, respectively.

Consistent with international experience, fluorescent-tar-
get monitoring of HTOs provided an easy and time-efficient
tool to assess HTO cleaning in Australian inpatient rooms. It
facilitated relevant feedback and education to environmental-
services staff.
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Lessons Learned
Fluorescent targeting proved to be an easy and time-efficient
method to assess and to improve the level of cleaning in a series
of 48-hour periods in wards with high MDRO occupancy and
frequent patient turnover. However, without ongoing educa-
tion, preliminary improvements were unsustained. The study
enabled investigators to build relationships with environmental
services and to begin dialogue with them. Those relationships
and conversations have enabled organizations to better under-
stand the opportunities to improve cleaning policy, practice,
and education. This information is critical to develop, to imple-
ment, and to sustain improvements in hospital cleaning. As
staff prepare for relocation to a larger, more complex, new facil-
ity in 2013, they are keen to maximize the quality of cleaning,
particularly given its role as an adjunct to other standard infec-
tion-prevention measures, such as hand hygiene, early identifi-
cation, and isolation of infectious patients.

This study is the first Australian attempt to assess the use of
fluorescent targeting to evaluate cleaning. It has the potential to
raise clinician, environmental-services, and other staff awareness
and appreciation of cleaning as a strategy for reducing HAI risk
in Australian hospitals and also to encourage other countries to
explore the suitability of this approach for their own local and
national cleaning-improvement initiatives.

Antimicrobial Stewardship

To help reduce infections and MDROs, organizations should
have specific policies and monitoring systems in place for
antimicrobial use. Antimicrobial stewardship programs (ASPs)
can be effective methods to promote best practices, to encour-
age or to require the use of the most cost-effective drugs, and
to guide prudent use to minimize the evolution of antimicro-
bial-resistant organisms. Organizations that have effective
ASPs have reduced the use of antibiotics. In one study from a
tertiary care pediatric medical center, an approach using the
World Wide Web (WWW) resulted in an 11% decrease in
doses prescribed.53 Overall, in the United States, organizations
have achieved between 22% and 36% reductions.54 Prudent
use of antimicrobials through stewardship programs has been
shown to reduce infections.54,55 If possible, a multidisciplinary
team or committee should design and monitor the policies.

The team should include an infectious disease physician,
medical staff from all services, a clinical pharmacist(s)—
potentially one who specializes in infectious diseases—a
microbiologist, and the infection control physician or practi-
tioner. There should be active communication from the ASP,
which often reports to the pharmacy and therapeutics com-
mittee of the medical staff or to the infection control commit-

tee. The use of decision algorithms and international,
national, or organizational guidelines to develop antimicro-
bial-use policies can be helpful.

Suggestions for designing an effective ASP include the
following54,55:
• Assess the current status of antimicrobial prescribing in the

organization.
• Provide education and resources, such as articles and train-

ing sessions, on new and existing antimicrobial options to
prescribing HCWs.

• Provide mandatory in-services about proper use of antimi-
crobials in surgical and nonsurgical situations. Clinical
education can be effective when it is intensive, repeated,
and combined with other modalities.

• Engage a clinical pharmacist if one is available to make
rounds with physicians. In many cases, a pharmacist can
identify prescribing errors and suggest alternatives. If no
clinical pharmacist is available, a pharmacist with an inter-
est in the field may substitute.

• Create a formulary that requires approval of restricted
drugs. This option can be highly effective in reducing the
prescription of targeted drugs but may be unpopular
among some physicians and, in some cases, may result in
the increased use of nonrestricted drugs. Restricted formu-
laries should be reassessed often.

• Provide a prophylactic antibiotic “forcing function” to
ensure proper administration. A forcing function is a fea-
ture of a designed intervention that must be performed
before another specific action can occur.56 In the case of
prophylactic antimicrobial agents before surgery, a forcing
function might be a dedicated nursing professional who
screens all surgical patients for prophylactic antimicrobials
prior to surgery to determine a patient’s candidacy for
antimicrobials and to ensure that the proper drugs and
doses are given in the correct time frame.

• Develop checklists to make sure that appropriate considera-
tion is made before prescribing an antimicrobial and that the
drugs are administered in a timely manner (for example,
before surgical incision or within a specified time limit after
admission).

• Use a computer-assisted decision system. Although poten-
tially valuable, this type of system can be quite expensive.
Organizations should conduct a cost-benefit analysis on
this type of system before purchasing one.57

• Compare rates with acceptable databases. Track antimicro-
bial prescribing patterns and administration patterns to
monitor rates and to benchmark them against rates in
external organizations. Data should be provided periodi-
cally to the clinical and leadership staff.
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• Create a comprehensive program with multiple strategies
designed for the unique characteristics and culture of the
organization

For more information on antimicrobial stewardship pro-
grams, see The Cost of Antibiotic Resistance, a free toolkit
available for download at the Joint Commission Resources site
at http://www.jcrinc.com/MDRO-Toolkit/. SHEA also offers
several MDRO related resources, including the following:
• SHEA Featured Resources on Antimicrobial Stewardship,

http://www.shea-online.org/GuidelinesResources/Featured
TopicsinHAIPrevention/AntimicrobialStewardship.aspx

• SHEA/IDSA Joint Guidelines on Antimicrobial Steward-
ship (2003 and 2007), http://www.shea-online.org
/GuidelinesResources/FeaturedTopicsinHAIPrevention
/AntimicrobialStewardship/Guidelines.aspx

• Antimicrobial Stewardship in Practice: An Online Educa-
tional Series for Healthcare Professionals, https://
www.extendmed.com/antimicrobial/home.html?

For an example of how one organization employed
antibiotic stewardship to reduce unnecessary antimicrobial
prescription without changing mortality rates and improving
quality of patient care, see Case Study 6-4.

Romanee Chaiwarith, MD, MHS (SHEA International
Ambassador); Peninnah Oberdorfer, MD, PhD;

Parichat Salee, MD; Chaicharn Pothirat, MD; 

Nontakan Nuntachit, MD; Lalita Norasethada, MD;

Kaweesak Chittawatanarat, MD; Yaowapha 

Shaijarernwana, BSc, MSc; Manasanant Bunchoo,

MSc; Aree Goonna, MNS; Atcharaporn

Angsuratanawech, MSc; Wattana Nawachareon, MD

Introduction
Antimicrobial resistance is now a major issue con-
fronting health care providers and patients. We per-
formed a surveillance study of antimicrobial resistance
among bacterial pathogens isolated from hospitalized
patients at Chiang Mai University Hospital, Muang,
Chiang Mai, Thailand, from 2006 to 2009. Gram-neg-
ative bacilli were the majority pathogens isolated from
clinical specimens (75%). The three most common
pathogens were Escherichia coli, Pseudomonas aeruginosa,
and Acinetobacter baumannii.

Ceftazidime-resistant P. aeruginosa was found in
41.8% (in 2006), 36.0% (in 2007), 33.3% (in 2008),
and 34.9% (in 2009). Carbapenem resistant A. bau-
mannii was found in 67.1% (in 2006), 74.2% (in
2007), 68.9% (in 2008), and 74.3% (in 2009).
Among carbapenem-resistant A. baumannii, the iso-
lates were susceptible to cefoperazone/sulbactam in
66.0% (in 2006) and 93.4% (in 2007), and then
declined to 37.4% (in 2008) and 20.5% (in 2009).
Extended-spectrum-lactamase (ESBL)–producing
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Figure 6-2: Animate Transmission, 
Inanimate Transmission, and Interaction
Between Animate and Inanimate 
Transmission

Source: Weber S, Soule BM, editors: What Every Health Care Executive
Should Know: The Cost of Antibiotic Resistance. Oak Brook, IL: Joint Commis-

sion Resources, 2009; adapted from Pittet D, et al. Evidence-based model for

hand transmission during patient care and the role of improved practices.

Lancet Infect Dis. 2006 Oct;6(10):641–652.

Interaction Between Animate and Inanimate Transmission

Inanimate Transmission

Animate Transmission

http://www.jcrinc.com/MDRO-Toolkit/
http://www.shea-online.org/GuidelinesResources/FeaturedTopicsinHAIPrevention/AntimicrobialStewardship.aspx
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https://www.extendmed.com/antimicrobial/home.html?
https://www.extendmed.com/antimicrobial/home.html?
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Enterobacteriaceae was more prevalent in E. coli
(53.3%–62.4%) than in Klebsiella pneumonia
(52.2%–56.5%). MRSA was found in 34.8% (in 2006),
34.8% (in 2007), 39.5% (in 2008), and 44.3% (in 2009).
Clinical isolates from the ICUs and intermediate care units
had higher rates of resistance to various antimicrobial
agents than clinical isolates from general units.

Increasing antimicrobial resistance, high costs of new
antimicrobial agents, and toxicity of old antimicrobial
agent (colistin), limit the option for treating patients
infected with multidrug-resistant bacteria, which resulted
in unfavorable outcomes. Antimicrobial stewardship is one
of the promising interventions to reduce antimicrobial
resistance. We, therefore, implemented an antimicrobial
stewardship program to determine the effect on antimicro-
bial prescription, antimicrobial resistance, and mortality
rate in our hospital.

An antimicrobial stewardship committee was first
established at the end of 2009. The core of the committee
was comprised of the heads the Divisions of Infectious Dis-
eases of the Department of Medicine and Pediatrics. The
rest of the committee was comprised of representatives from
the Department of Medicine (the divisions of infectious
diseases, pulmonology, critical care, immunology, and
hematology), the Department of Pediatrics (the division of
infectious diseases), the Department of Surgery, the Depart-
ment of Orthopedic Surgery, pharmacists, clinical microbi-
ologists, infection preventionists, and information
technologists.

Methods
A quasi-experimental study was conducted from January
2008 to December 2009. The study consisted of a 12-
month baseline observation period (1 January 2008–31
December 2008; period 1), followed by a 12-month inter-
vention period (1 January 2009–31 December 2009; period
2). The intervention was implemented as a hospitalwide
measure. The intervention included 2 strategies: (1) educat-
ing health care personnel on antimicrobial prescribing,
including antimicrobial selection, dose optimization, de-
escalation of therapy, and parenteral to oral conversion; and
(2) antimicrobial approval for six antimicrobial agents,
including the carbapenems (meropenem, imipenem),
piperacillin/tazobactam, cefoperazone/sulbactam, colisitn,
and vancomycin, using antimicrobial order forms and
health care information technology. All cases that needed
these six antimicrobial agents were reviewed by infectious
disease specialists, critical care physicians, and pulmonolo-
gists. Discussion and feedback about the appropriate use of

restricted antimicrobial agents was carried out with the pre-
scribers as necessary. The antimicrobial susceptibility pat-
terns of isolates and mortality of patients infected or
colonized with these six pathogens were monitored; namely,
P. aeruginosa, A. baumannii, ESBL–producing K. pneumo-
niae and E. coli, MRSA, and enterococci.

Outcomes included (1) prescription of antimicrobial
agents, (2) the antimicrobial susceptibility patterns of the six
pathogens, and (3) mortality of patients infected or colonized
with those six pathogens.

Statistical analysis
All data were presented in numbers (%); mean and standard
deviation (SD) as appropriate. Comparisons of data were per-
formed using Student’s t-test. A two-sided test at a p value of
< 0.05 was used to indicate statistical significance. All statisti-
cal analyses were performed using statistical data software.

Results

Antimicrobial Prescription
The monthly hospital antimicrobial dosages in period 2 were
reduced as compared to period 1 by 30% (p = 0.005) for cef-
operazone/sulbactam, 26.6% for imipenem (p = 0.03), and
20.6% for vancomycin (p = 0.011). The dosage reduction was
not statistically significant for piperacillin/tazobactam,
meropenem, and colisitn (see Figure 1).

The reduction in antimicrobial prescription translated
into a savings of more than US$30,000 per month, or a
total of approximately US$400,000 per year. We also moni-
tored nonrestricted antimicrobial prescription, including
ceftazidime, ciprofloxacin, ertapenem, and fosfomycin.
There was no statistically significant change in these
antimicrobial prescribed between period 2 and period 1, all
p values being > 0.05.

Figure 1. The Monthly Prescription (grams) of
Restricted Antimicrobial Agents



Antimicrobial Susceptibility Patterns of 6 Pathogens
There were no differences in antimicrobial susceptibility 
patterns between period 1 and period 2 for P. aeruginosa
(Figure 2) and A. baumannii (Figure 3). The percentages of
ESBL–producing K. pneumoniae were not different between
the 2 periods. ESBL–producing E. coli decreased from 61.6%
in 2008 to 53.3% in 2009. The percentages of MRSA
increased from 39.5% in 2008 to 44.3% in 2009, but the
change did not reach statistical significance.

Mortality rate
The mortality rates in period 1 and period 2 were not differ-
ent for all sentinel pathogens (all p values > 0.05)

Discussion
Our study demonstrated the effectiveness of an antimicrobial
stewardship program in a 1,500-bed, tertiary care hospital in
Thailand. It reduced antibiotic prescriptions by 20%–30%,
which translated into a large amount of cost savings. This
finding corresponded to previously published reports. How-
ever, the antimicrobial resistance patterns were not affected by
the program. A longer period of follow-up is needed to deter-
mine the ecology changes of these pathogens. The crude mor-
tality rate of patients infected with these particular pathogens
was not increased after the implementation.

Limitations
This study has several limitations. First, due to scarcity of the
personnel who can evaluate the appropriateness of antimicro-
bial uses in each case, we did not measure the appropriateness
of antimicrobial prescription after the implementation of the
program, which is one of the interesting outcomes from
antimicrobial stewardship. Second, we did not adjust for
other confounding factors regarding mortality rate. We plan

to continue this program, and will explore more data regard-
ing those missing issues.

Conclusions
This finding suggested that antimicrobial stewardship resulted
in reduction in unnecessary antimicrobial prescription, with-
out change in mortality rates. Antimicrobial stewardship is
one of the programs that improve quality of patient care. This
program should be implemented in the hospitals, particularly
the tertiary care hospitals, where patients are seriously ill and
many broad-spectrum antibiotics are available.

Lessons Learned
An effective antimicrobial stewardship program needs the
support and collaboration of hospital administration, and it
requires a multidisciplinary team of staff members.

Ensuring HCW Health

A critical aspect of any health care organization’s IPC program
is having effective policies to protect the health of its HCWs.
For example, every year, outbreaks of influenza cause millions
of people to get sick. HCWs are not exempt from disease and
can develop influenza and other infections that, untreated,
can cause significant risk to them and harm to their
patients.58,59

One way to address this problem is to have strict policies in
place that outline when an employee can and, more importantly,
cannot report for work. For example, if an employee has an ele-
vated temperature or infected wound, policies should dictate
that he or she stay away from work until the temperature is nor-
mal for a designated period of time or until the wound heals and
there is no drainage. If an employee is exposed to varicella, the
organization should have policies that can be used by managers,
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employee health services, and the IPC team to evaluate the
exposure risk, to determine diagnostic tests, and to implement
restriction guidelines to protect the HCWs and to prevent expo-
sure to others. WHO60 and the US CDC61 have published
guidelines designed to provide methods for reducing the trans-
mission of infections from patients to HCWs and from HCWs
to patients. These guidelines include recommended periods of
absence from work, restrictions in the workplace, and time
frames for returning to work based on the pathogen or disease.

Employee health programs include several key elements,
such as the following:
• Management of job-related illnesses and exposures, includ-

ing postexposure follow-up
• Work restrictions for HCWs who acquire communicable

diseases that can be transmitted to other HCWs, patients,
or visitors61

• Designated authority for restricting HCWs from the
organization when necessary and monitoring return-to-
work policies

• Counseling for HCWs about personal infection risks, pre-
venting the acquisition of work-related infections, and 
postexposure counseling62

• Records and documentation of HCW conditions
• Vaccinations for preventable communicable diseases, such

as influenza, measles, varicella, hepatitis A and B, and other
infections relevant to infection risks in specific countries or
locales. The US CDC has issued several guidelines on
immunizations for HCWs in the United States, most
recently in 2011.63

The collaboration of employee health and infection pre-
vention is critical to protecting HCWs from infections.
Working together to ensure an effective tuberculosis preven-
tion program or to evaluate an exposure situation, such as
from a norovirus outbreak or meningococcal exposure, helps.

Cleaning, Decontaminating, Disinfecting, and

Sterilizing Equipment and Supplies

In addition to the hands of HCWs, such equipment as surgi-
cal instruments and endoscopes can transmit pathogens to
patients64–67, and supplies such as bed linens and mattresses
can have high counts of microorganisms and serve as reser-
voirs for potential transmission of organisms.68–69 Individuals
responsible for maintenance and repair of the equipment,
cleaning, disinfection, or sterilization procedures are at risk of
exposure to infectious organisms. To ensure that best practices
are implemented at all times in all areas where equipment and
supplies are processed, these functions should be centralized
whenever possible. One organization’s work in this area is
examined in Case Study 6-5.

Sandra Callery, RN, MHSc, CIC

Introduction
It is a Sunnybrook Health Sciences Centre (SHSC; Toronto,
Ontario, Canada) policy to verify that all equipment being
reprocessed at SHSC is reprocessed in accordance with hospi-
tal policies and Canadian standards, per the Canadian Stan-
dards Association.

Each medical program and department manager is
responsible for verifying that all equipment reprocessed in his
or her area is being reprocessed appropriately for that equip-
ment and in accordance with SHSC policies. Canadian guide-
lines recommend that, wherever possible, reprocessing should
be performed in a centralized area that complies with the
physical and human-resource requirements for reprocessing.

The annual review of practices and processes identified
multiple hospital areas and outpatient clinics that were repro-
cessing their own equipment. However, the annual review also
revealed that many were unable to maintain adequate clean-
ing and disinfection requirements. There were limitations
with the work space and ventilation. HCW turnover made
ongoing education and training a challenge and inhibited full
compliance with protocols.

Based on these reports from the Reprocessing Steering
Committee, the IPC Committee recommended that wherever
possible, all instrument reprocessing be centralized.

Methods
A checklist was distributed to all managers to determine what
type of cleaning, disinfection, and sterilization of instruments
and equipment was in place in their department.

Staff and departments involved included representation
from senior leadership and the following teams and depart-
ments: IPC, operating room, ambulatory care, central repro-
cessing, and materials management. The steering committee
had a reporting structure to the IPC Committee and the hos-
pital’s Medical Advisory Committee.

Scheduled walkabouts were conducted by the managers
of the Centralized Sterilization and Disinfection Service
(CSD) and IPC. Walkabouts observed physical space allo-
cated to the cleaning and disinfection process. Areas for stor-
ing the clean and sterile instruments were also inspected.
Documentation of disinfection or sterilization processes was
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verified. Based on the observations and compliance with best
practices, areas were prioritized for centralization.

Meetings were conducted with the manager or team
leader of the area involved as well as the medical and opera-
tions directors to explain the centralization process and deliv-
ery. Turnaround time for equipment and instruments and
additional inventory to be purchased was also discussed. The
CSD educator and senior technician were also part of the dis-
cussions to ensure familiarity with the instruments involved
and to validate the manufacturers’ recommendations for ster-
ilization methods.

Once the centralization was complete, daily feedback and
follow-up with the end users was delivered, and any signifi-
cant breakdown in any part of the reprocessing process that
potentially compromised patient care was documented
through an electronic incident record.

Results
Centralization has occurred over the course of three years.
With the exception of three clinics, all areas of the hospital are
now centralized for cleaning and sterilizing reusable instru-
ments and equipment. Due to high equipment turnover, three
outpatient clinics continue to reprocess their scopes at point of
care. The utility spaces were reviewed, and these spaces were
retrofitted as required to meet best-practice guidelines and
occupational health regulations when using chemicals for
high-level disinfection. For the very busy endoscopy suite, the
CSD department is now responsible for the reprocessing staff
in endoscopy, providing ongoing training and biannual recerti-
fication. Upgrades in washers and disinfectors in the CSD
have also occurred during this time, creating safe efficiencies.
Overall feedback from the staff has been favorable, with seam-
less delivery of sterile supplies and instruments.

Lessons Learned
Centralization of sterilization processes must be done with
open discussion and collaboration with the end users. It is
important to provide education and awareness about repro-
cessing requirements to the patient care areas. Reassurances of
good quality-control measures and accountability help
encourage compliance with the new process. Mechanisms for
communication and incident documentation are critical.

To ensure that equipment and supplies are cleaned prop-
erly, organizations should have policies and procedures in
place that address the following issues:
• Which equipment and supplies can be cleaned and reused,

as opposed to those that are disposable?

• When and how often must equipment and supplies be
cleaned?

• What are the most effective cleaning, disinfection, and ster-
ilization processes and agents?

• How will disposable equipment—that is, single-use devices
(SUDs)—that must be reused be cleaned, disinfected, or
sterilized?

• What SUDs can never be reused?
• Who will keep the records of reused SUD processing?

Guidelines exist for cleaning, disinfecting, and sterilizing
health care equipment, including recommended evidence-
based practices, options for agents, monitoring processes,
storage and transport practices,70 and protocols to follow
when there is a failure to follow disinfection and sterilization
principles.71

All HCWs who clean, disinfect, sterilize, repair, and
maintain equipment should be involved in developing the
policies that define practices for their areas of responsibility.
Organizations without on-site services that contract with
external vendors should nevertheless develop procedures and
policies that ensure that these persons are protected from con-
tamination and disease transmission.

Cleaning and disinfecting equipment. Equipment
should be cleaned and disinfected before and after each
patient use as well as when it passes from one department to
another. For example, all equipment should undergo appro-
priate decontamination before reaching an equipment-main-
tenance department and then again before returning to the
direct-care environment.

Four types of processing can help remove dirt, body flu-
ids, and pathogens from equipment. Depending on the type
of equipment and its intended use, one of the following
methods should be used to process equipment71:
• Cleaning—removes all visible dust, soil, and any other visi-

ble material that microorganisms might find favorable for
continued life and growth. This is usually done by scrub-
bing with hot water and detergent.

• Decontamination—removes disease-producing organisms,
rendering equipment safe to handle

• Disinfection—destroys most disease-producing organisms
but not all microbial forms. There are three levels of disin-
fection:
1. High level—kills all organisms except high levels of bac-

terial spores
2. Intermediate level—kills mycobacteria, most viruses,

and bacteria
3. Low level—kills some viruses and bacteria

• Sterilization—destroys all forms of microbial life, including
bacteria, viruses, spores, and fungi
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In 1968 E. H. Spaulding devised a classification system
for determining the appropriate cleaning strategy for equip-
ment.72 Organizations might want to use this system to deter-
mine the category and method for decontamination of
equipment. Spaulding classified items for patient care into
three categories: critical, semicritical, and noncritical. These
terms refer to the intended use of the device and not the
potential degree of contamination. For example, the noncriti-
cal category does not imply that items cannot carry contami-
nants but that their degree of causing harm to HCWs and
patients is not critical. Examples of each category include the
following:
• Critical—Items in this category need to be sterilized. They

include devices that enter or come into contact with sterile
tissues, such as instruments entering a surgical incision,
cardiac and vascular catheters, implants, and needles placed
into the vascular system.

• Semicritical—Items in this category generally require a
high level of disinfection. These include items that come
into contact with nonintact skin or mucous membranes,
such as respiratory-therapy equipment, vaginal probes,
anesthesia equipment, and flexible endoscopes.

• Noncritical—Items in this category require basic cleaning
and low-level decontamination. Items that touch only
intact skin would fall into this category because the skin
acts as an effective barrier to most microorganisms. Such
items can include crutches, bed boards, blood-pressure
cuffs, bedpans and urinals, and a variety of other medical
accessories as well as nonmedical accessories, such as recre-
ational equipment.

When designing policies and procedures for equipment
cleaning, organizations must make sure that such policies and
procedures apply to all equipment within the organization,
including equipment not owned by the organization, such as
demonstration, substitute, loaner, or rental units. Because
such equipment moves from person to person or organization
to organization and is exposed to an unknown variety of
potentially infectious agents, safe practices must include
appropriate cleaning of equipment before it enters and exits
the organization or is used on another patient.

Organizations can help remind HCWs which equipment
should be cleaned, by what methods, and how frequently
with noticeable, easy-to-read labels. Checklists can be used to
help ensure that HCWs follow all the procedures necessary to
effectively clean or disinfect the equipment. Logbooks that
record the performance of decontamination procedures
should be available and regularly monitored to document that
proper cleaning procedures are being performed. See Sidebar
6-1 for more information about processing endoscopes.

Sidebar 6-1. Processing 
Endoscopes
Certain types of medical equipment are more difficult to

effectively clean than others. For example, endoscopes

can be particularly challenging. They are used to diag-

nose and to treat medical conditions of the gastrointesti-

nal tract, lungs, and other sites. The incidence of

infections related to endoscope use is low,1 but these

devices have been linked to many health care–associ-

ated outbreaks.1

As with any medical device, it is important to follow the

manufacturer’s cleaning instructions, to train HCWs

carefully about cleaning methods, and to test their com-

petency before they perform the cleaning and disinfec-

tion. One competency review form is shown in Figure

6-3.

Detailed instructions are available on how to effectively

clean endoscopes. Manufacturer

guidelines and package directions for use of equipment

and disinfecting or sterilizing agents should be followed

at all times. The following are some helpful tips for man-

ual processing:

• Meticulously clean the endoscope external and inter-

nal surfaces with an enzymatic detergent immedi-

ately after use.

• Test the endoscopes for leaks.

• Disconnect and immerse all endoscopic components

and immerse in the enzymatic cleaner. Steam steril-

ize heat-stable parts.

• Flush and brush all accessible channels to remove

organic materials.

• Brush all channels until no debris appears on the

brush. Use disposable brushes for cleaning or make

sure that brushes receive high-level disinfection or

sterilization.

• Disinfect the endoscope in a high-level disinfectant or

chemical sterilant, making certain the agent reaches

all surfaces, channels, and crevices. Use approved

chemical agents for high-level disinfection, including

glutaraldehydes, orthophthaladelhydes, hydrogen

peroxide, or hydrogen peroxide and peracetic acid.

• Rinse the endoscope with sterile water, filtered water,

or tap water.

• Dry the insertion tube and channels with alcohol and

forced air.

• Store the endoscopes in a vertical position so they

dry effectively and in a manner to prevent contamina-

tion.

Reference

1. US Centers for Disease Control and Prevention. Guideline

for Disinfection and Sterilization in Healthcare Facilities,

2008. Rutala WA, Weber DJ, Healthcare Infection Control
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2011. http://www.cdc.gov/hicpac/pdf/guidelines/Disinfection
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Figure 6-3. Endoscope Reprocessing Competency

Source: North Carolina Statewide Program for Infection Control and Epidemiology (SPICE) and William A. Rutala, PhD, MPH, CIC. Available online

at http://www.unc.edu/depts/spice/dis/Endoscope.html. Used with permission.

http://www.unc.edu/depts/spice/dis/Endoscope.html


Sterilization. Sterilization is used to meet Spaulding’s
criteria to render critical items free from organisms. Steam
sterilization is highly reliable and is considered the first
choice when a device is heat-tolerant. The steam conveys
heat efficiently, but it is essential that the process reach all
surfaces that must be sterile. Steam sterilizers are available
using gravity displacement and prevacuum methods73 Auto-
claving for immediate use (flash sterilizing) should be used
only when absolutely necessary, such as when an instrument
is inadvertently contaminated during surgery and no replace-
ment is available.73 Immediate-use sterilization refers to
short-duration high-temperature autoclaving without wrap-
ping the device. When sterilized, the device must be trans-
ported to the operating table in a manner that maintains
sterility.73 Other methods of sterilization are described in
Table 6-1.

A wide variety of chemical agents is useful for either dis-
infection or sterilization, including peracetic acid/hydrogen
peroxide, glutaraldehyde, hydrogen peroxide, ortho-phtha-
laldehyde, and peracetic acid. All have advantages and disad-
vantages, as listed in Table 6-2, adapted from the US CDC
Guideline for Disinfection and Sterilization in Healthcare Facili-
ties, 2008.70 The manufacturer’s recommendations should be
carefully followed, and the appropriate agent should be
selected for the device to be processed.

Reuse of single-use devices. The reuse of single-
use devices (SUDs) presents an infection and safety risk to
patients. SUDs are constructed to be used one time, and
repeated uses may result in breakage or changes in material
from reprocessing or may involve complex cleaning and disin-
fection or sterilization that, if performed inadequately, may
pose an infection risk. Countries that cannot afford disposable
devices, are unable to obtain an adequate continual supply, or
do not fully appreciate the risks may routinely or sporadically
reuse SUDs. JCI has integrated several requirements into its
standards to guide organizations in decision making and the
process of using SUDs when necessary. See Chapter 3 and 4,
as well as Appendix 1, for more information. Of great con-
cern as related to resuse of SUDs are unsafe injection practices
involving the reuse of syringes and needles. Box 6-1 describes
some of these challenges and prevention strategies.

Laundry. Large amounts of linen are generated during
the care of patients. This linen can be heavily contaminated
with organisms ranging from those that are nonpathogenic to
highly resistant MDROs. Thus, linen must be handled prop-
erly to minimize the dispersion of microorganisms and to
protect the environment and HCWs from contact with the
organisms. All organizations should have clear processes for
the routine handling of soiled or contaminated linen. Soiled

linen has been used or worn and is dirty or stained by perspi-
ration, body oils, or other substances. Contaminated linen has
been soiled by blood or has been in contact with potentially
infectious materials.74 Studies have demonstrated that linens
can serve as vehicles for the transmission of organisms,75,76

emphasizing the need for a safe and effective laundry process.
Most organizations carefully separate dirty from clean linen.
Linen generated during care should be contained (for exam-
ple, placed in bags) at the point of use in a leak-resistant con-
tainer. Any sorting of linen should be done with minimal
agitation away from the patient care setting, preferably in a
negative-pressure area and by HCWs wearing personal protec-
tive equipment (PPE). Laundry containers should be marked
or color-coded for recognition.

To remove pathogens from soiled laundry, such as bed-
sheets and gowns, US CDC Environmental Guidelines rec-
ommend that laundering be performed for a minimum of 25
minutes in water with a temperature of at least 71°C (160°F)
or with chlorine bleach.77 Chemicals used in the laundry
should be selected for the water temperature and the proper
use concentration. After laundering, the linen should be pack-
aged and stored or transported to prevent contamination.
Clean laundry can be used for routine care and sterile linen
for surgical procedures when required. Laundry from isolation
rooms should be carefully collected by HCWs, preferably
using a folding or rolling process, and placed in a single fluid-
resistant container. Double bagging is not necessary unless the
primary bag or container leaks.

Laundry workers who handle soiled or contaminated
linen should be trained in the laundering process and should
wear PPE. Food, drink, and smoking should not be permitted
in the workplace. Clean linen should be stored at least six
inches off the floor to avoid contamination by floor mopping
or dirt on the floor. Even when linens are enclosed in plastic
wrap, splash and splatter from mopping and other cleaning
activities can contaminate the exterior surface and may pose
an infection risk.74,77

The patient care environment. The environment
can be a significant reservoir of microorganisms and has been
implicated in transmission of HAIs.78 Microbes are efficient in
surviving and proliferating in moist and dry environments, and
although it is relatively easy to culture and to identify them in
the environment, the evidence linking them to HAIs, with few
exceptions, is limited.79 That being said, the prudent course is
to maintain a clean and sanitary setting for patient care.

Air and water have been a concern as a means of trans-
mitting infection. Only a few pathogens have been con-
vincingly demonstrated to be transmitted by the airborne
route, including varicella-zoster virus, influenza, measles,
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Table 6-1. Summary of Advantages and Disadvantages of Commonly Used
Sterilization Technologies
Sterilization Method Advantages Disadvantages

Steam • Nontoxic to patient, HCWs, environment

• Cycle easy to control and to monitor

• Rapidly microbicidal

• Least affected by organic/inorganic soils

among sterilization processes listed

• Rapid cycle time

• Penetrates medical packing, device lumens

• Deleterious for heat-sensitive instruments

• Microsurgical instruments damaged by

repeated exposure

• May leave instruments wet, causing them to

rust

• Potential for burns

Hydrogen peroxide gas

plasma

• Safe for the environment

• Leaves no toxic residuals

• Cycle time is 28–75 minutes (varies with

model type), and no aeration is necessary

• Used for heat- and moisture-sensitive items

because process temperature is < 50°C

• Simple to operate, to install (208 V outlet), and

to monitor

• Compatible with most medical devices

• Only requires electrical outlet

• Cellulose (paper), linens, and liquids cannot

be processed

• Sterilization chamber size from 1.8 to 9.4 ft.3

total volume (varies with model type)

• Some endoscopes or medical devices with

long or narrow lumens cannot be processed at

this time in the United States (see manufac-

turer’s recommendations for internal diameter

and length restrictions)

• Requires synthetic packaging (polypropylene

wraps, polyolefin pouches) and special con-

tainer tray

• Hydrogen peroxide may be toxic at levels

greater than 1 ppm TWA

100% ethylene oxide

(ETO)

• Penetrates packaging materials, device

lumens

• Single-dose cartridge and negative-pressure

chamber minimizes the potential for gas leak

and ETO exposure

• Simple to operate and to monitor

• Compatible with most medical materials

• Requires aeration time to remove ETO residue

• Sterilization chamber size from 4.0 to 7.9 ft.3

total volume (varies with model type)

• ETO is toxic, carcinogenic, and flammable

• ETO emission regulated by US states, but cat-

alytic cell removes 99.9% of ETO and con-

verts it to CO2 and H2O

• ETO cartridges should be stored in flamma-

ble-liquid storage cabinet

• Lengthy cycle/aeration time

ETO mixtures

8.6% ETO/91.4% HCFC

10% ETO/90% HCFC

8.5% ETO/91.5% CO2

• Penetrates medical packaging and many 

plastics

• Compatible with most medical materials

• Cycle easy to control and to monitor

• Some US states (for example, CA, NY, MI)

require ETO emission reduction of 90–99.9%

• CFC (inert gas that eliminates explosion haz-

ard) banned in 1995

• Potential hazards to HCWs and patients

• Lengthy cycle/aeration time

• ETO is toxic, carcinogenic, and flammable

Peracetic acid • Rapid cycle time (30–45 minutes)

• Low temperature (50–55°C liquid immersion

sterilization

• Environmentally friendly by-products

• Sterilant flows through endoscope, which facil-

itates salt, protein, and microbe removal

• Point-of-use system, no sterile storage

• Biological indicator may not be suitable for

routine monitoring

• Used for immersible instruments only

• Some material incompatibility (for example,

aluminum anodized coating becomes dull)

• One scope or a small number of instruments

processed in a cycle

• Potential for serious eye and skin damage

(concentrated solution) with contact

CFC = chlorofluorocarbon, HCFC = hydrochlorofluorocarbon.
Source: US Centers for Disease Control and Prevention. Guideline for Disinfection and Sterilization in Healthcare Facilities, 2008. Rutala WA, Weber DJ, Healthcare

Infection Control Practices Advisory Committee, 2008. Accessed 17 Sep 2011. http://www.cdc.gov/hicpac/pdf/guidelines/Disinfection_Nov_2008.pdf.

http://www.cdc.gov/hicpac/pdf/guidelines/Disinfection_Nov_2008.pdf
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Table 6-2. Summary of Advantages and Disadvantages of Chemical
Agents Used as Chemical Sterilants* or as High-Level Disinfectants
Sterilization Method Advantages Disadvantages

Peracetic acid/

hydrogen peroxide

• No activation required

• Odor or irritation not significant

• Materials compatibility concerns (lead, brass,

copper, zinc) both cosmetic and functional

• Limited clinical experience

• Potential for eye and skin damage

Glutaraldehyde • Numerous use studies published

• Relatively inexpensive

• Excellent materials compatibility

• Respiratory irritation from glutaraldehyde vapor

• Pungent and irritating odor

• Relatively slow mycobactericidal activity

• Coagulates blood and fixes tissue to surfaces

• Allergic contact dermatitis

• Glutaraldehyde-vapor monitoring recommended

Hydrogen peroxide • No activation required

• May enhance removal of organic matter and

organisms

• No disposal issues

• No odor or irritation issues

• Does not coagulate blood or fix tissues to surfaces

• Inactivates Cryptosporidium
• Use studies published

• Material compatibility concerns (brass, zinc,

copper, and nickel/silver plating) both cos-

metic and functional

• Serious eye damage with contact

Ortho-phthalaldehyde • Fast-acting high-level disinfectant

• No activation required

• Odor not significant

• Excellent materials compatibility claimed

• Does not coagulate blood or fix tissues to sur-

faces claimed

• Stains skin, mucous membranes, clothing,

and environmental surfaces

• Repeated exposure may result in hypersensi-

tivity in some patients with bladder cancer

• More expensive than glutaraldehyde

• Eye irritation with contact

• Slow sporicidal activity

Peracetic acid • Rapid sterilization cycle time (30–45 minutes)

• Low-temperature (50–55°C) liquid-immersion 

sterilization

• Environmentally friendly by-products (acetic acid,

O2, H2O)

• Fully automated

• Single-use system eliminates need for concentra-

tion testing

• Standardized cycle

• May enhance removal of organic material and

endotoxin

• No adverse health effects to operators under nor-

mal operating conditions

• Compatible with many materials and instruments

• Does not coagulate blood or fix tissues to surfaces

• Sterilant flows through scope, facilitating salt, pro-

tein, and microbe removal

• Rapidly sporicidal

• Provides procedure standardization (constant dilu-

tion, perfusion of channel, temperatures, exposure)

• Potential material incompatibility (for example,

aluminum anodized coating becomes dull)

• Used for immersible instruments only

• Biological indicator may not be suitable for

routine monitoring

• One scope or a small number of instruments

can be processed in a cycle

• More expensive (endoscope repairs, operating

costs, purchase costs) than high-level disin-

fection

• Serious eye and skin damage (concentrated

solution) with contact

• Point-of-use system, no sterile storage

* All products are effective in presence of organic soil, are relatively easy to use, and have a broad spectrum of antimicrobial activity

(bacteria, fungi, viruses, bacterial spores, and mycobacteria). The above characteristics are documented in the literature; contact the

manufacturer of the instrument and sterilant for additional information. All products listed above are US Food and Drug Administration

(FDA)–cleared as chemical sterilants except OPA, which is an FDA–cleared high-level disinfectant.

Source: US Centers for Disease Control and Prevention. Guideline for Disinfection and Sterilization in Healthcare Facilities, 2008. Rutala WA, Weber DJ, Healthcare

Infection Control Practices Advisory Committee, 2008. Accessed 17 Sep 2011. http://www.cdc.gov/hicpac/pdf/guidelines/Disinfection_Nov_2008.pdf.

http://www.cdc.gov/hicpac/pdf/guidelines/Disinfection_Nov_2008.pdf
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Box 6-1. Unsafe Injection Practices
Unsafe injection practices exist throughout the world and

expose patients to unnecessary morbidity and mortality.

Many outbreaks, infection clusters, or sporadic infections

may not be recognized because of time delays from expo-

sure to clinical manifestations and because many patients

who develop hepatitis B (HBV) or hepatitis C (HCV) from

unsafe injections may have only mild symptoms that do not

raise suspicion or link to the injection.

One study in Africa examining immunization practices found

that 15%–60% of clinics reported the reuse of needles and

syringes without sterilization, leading to many abscesses at

the injection site.1 A study from rural China found that up to

55% of HCWs reported reusing needles and syringes during

vaccinations. This practice resulted in 135 to more than

3,000 children per 100,000 population acquiring HBV.2

Countries with more available resources may also engage in

unsafe injection practices. In the United States, the US CDC

identified 51 outbreaks of HBV and HCV infection that

occurred in a variety of health care settings from July 1998

to June 2009. In this report, more than 75,000 patients were

notified of a potential exposure, more than 600 patients

were infected with HBV or HBC, and some died.3

In 2000 WHO established the Safe Injection Global Network

(SIGN), an initiative that works with local communities to

help them establish safe injection practices. This initiative

has helped prevent millions of injection-related infections

each year in the developing world.4

Infection practitioners should be vigilant about the reuse of

needles and syringes in all care settings. The following

selected principles may be helpful in guiding efforts to

reduce or to eliminate unsafe injection practices5:

• Keep syringes and needles sterile and in their packaging

until use and store them to prevent contamination.

• Ensure that each patient has a sterile syringe; do not use

the same syringe on more than one patient, even if the

needle is changed, and do not use the same syringe for

injecting more than one patient, regardless of whether the

plunger is pulled back before the injection. Different

syringes should be used for drawing blood or infusing

medications. Do not share syringes among patients.

• Ensure that sterile needles and syringes are used for all

injections, regardless of whether the route is intravenous,

intramuscular, or intradermal. Use a sterile needle for each

patient, and use a needle only once for one process.

• Prepare the syringe with medication immediately before

administration. Do not access a vial of medication with a

used needle or syringe.

• Never prepare injectable medications in a contaminated

workspace; use a clean, dry area with no dirty supplies,

and do not prepare injectable medications in patient care

areas where they might contact blood or body fluids.

• Do not store or save syringes that have been removed

from their packaging for later use, and do not hold

syringes in pockets of clothing.

More extensive guidance is found in the additional

resources listed below.

Organizations may face challenges in implementing safe

injection practices. It is important to identify barriers and to

address them. A template is available to help organizations

use such methods as direct observation, HCW interviews,

questionnaires, and practice simulations to identify barriers.6

WHO has developed a tool for organizations to assess their

current statuses on safe injection practices.7

Additional Resources

Ambulatory Surgery Center Quality Collaboration

Safe Injection Practices Toolkit
http://www.ascquality.org/SafeInjectionPracticesToolkit.cfm

US Centers for Disease Control and Prevention

2007 Guideline for Isolation Precautions: Preventing
Transmission of Infectious Agents in Healthcare Settings
http://www.cdc.gov/hicpac/pdf/isolation/isolation2007.pdf

The One & Only Campaign
http://www.cdc.gov/injectionsafety/1anOnly.html

World Health Organization

WHO Best Practices for Injections and Related 
Procedures Toolkit
http://whqlibdoc.who.int/publications/2010/9789241599

252_eng.pdf
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and Mycobaterium tuberculosis. Staphylococcus aureus and
Streptococcus pyogenes have been linked to airborne spread in
the operating theatre from dispersers and in newborn nurs-
eries. There is also evidence that Aspergilllus spores and
other fungal organisms are occasionally spread through the
air.79 Even with limited spread of organisms by air, infec-
tion-prevention programs should review and ensure that
their facilities have the proper airflow throughout, includ-
ing in special areas where either positive or negative pres-
sure is required, such as the operating theatre, isolation
rooms, laboratories, and other critical settings.

Water is used in diagnostic and therapeutic situations in
hospitals, including dialysis, hydrotherapy pools and tubs, and
eyewash stations. Patients in dialysis units, burn units, and
other areas are susceptible to infections from contaminated
water. Legionella has been transmitted from contaminated
water sources, such as air-cooling towers and hot-water sys-
tems,80,81 and extensive guidance has been published to help
organizations ensure that water sources are not contaminated
as well as methods to address contamination when it is identi-
fied, including the superheating of water, ultraviolet exposure,
hyperchlorination, and ozonization71,79,82 Other potential envi-
ronmental reservoirs include carpets in patient care areas, air-
fluidized beds, soaps, flowers, animals, and linens.79

Organizations should address how specific areas of the
facility will be cleaned and disinfected. Cooling towers, air-
ventilation systems, drains, ice machines, carpeting and floor-
ing, elevator shafts, and garbage disposal areas can all support
growth of microorganisms (for example, Legionella and
Aspergillus78,83,84) that may serve as potential reservoirs for
organisms. Policies and procedures should address these areas.

Waste Management

All health care organizations generate considerable waste from
patient care and support services.85 Each organization should
have a solid waste disposal system that is managed by the
housekeeping or environmental services. The process for
waste management should account for biohazardous, nonbio-
hazardous, chemical, and other wastes. Policies should be
written. Examples of contaminated waste from the health care
setting include microbiological specimens; anatomical materi-
als; blood and body fluids from routine patient care activities;
contaminated dressings, surgical drapes, and sponges; sharps,
including needles, scalpel blades, and phlebotomy equipment;
isolation waste from persons with highly infectious diseases,
such as viral hemorrhagic fevers; and other infectious materi-
als. Various countries may define biohazardous wastes differ-
ently. One assessment of medical waste from Iran estimated
that each occupied bed generated 6.67 kg of waste per day, of
which 73% was considered infectious and 27% noninfec-
tious.86 In another study from Greece, of the total medical
waste generated from selected hospitals, the infectious hospi-
tal wastes varied from 0.26 to 0.89 kg/bed/day.87

Box 6-2 summarizes the definition of biohazardous
wastes from the US Occupational Safety and Health Adminis-
tration.

HCWs who manage hazardous waste are at some risk for
exposure to blood and bodily fluids, sharps injuries, and other
events. Thus, the waste must be handled and disposed of
properly to protect the HCWs who are containing, transport-
ing, or disposing of the waste. The organization’s process for
waste management should begin at the point of generation
and end with final disposal, whether in the hospital or exter-
nally by a contracted agent. The most common methods to
safely dispose of waste that may be considered infectious or
hazardous are to incinerate it, to sterilize it, or to bury it in a
protected landfill.

HCWs who manage the waste should be trained and pro-
vided with PPE, such as gowns or aprons, gloves (sturdy), and
(as needed) masks and eyewear. Training on the different
types of waste and the appropriate management and disposal
methods is critical.88 Education on the handling of sharps is
particularly important because of the potential for the trans-
mission of infectious agents. HCWs involved in the disposal
of sharps should also receive the appropriate vaccines and
immunizations (for example, the hepatitis B vaccine). Specific
methods are used for different types of waste management
and disposal. Systems should be in place for HCWs to report
adverse events related to waste management and methods for
follow-up care.89–91 Steps for managing health care waste
safely are listed in Sidebar 6-2.
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Box 6-2. Definition of 
Biohazardous Waste
• Liquid or semiliquid blood or other potentially infec-

tious materials

• Items that are contaminated and would release blood

or other potentially infectious materials as a liquid if

compressed

• Items caked with dried blood or other potentially haz-

ardous materials that could release these materials

during handling

• Sharps, such as lancets, needles, or glass, contami-

nated with blood or body fluids

• Pathological or microbiological wastes containing

blood or other potentially infectious materials

Source: Occupational Safety and Health Administration. Occu-

pational exposures to bloodborne pathogens. Final rule, 29

CFR part 1910.1030. Fed Register 56:64004-6480, 1991.



WHO promotes eight steps to manage the waste stream
in health care from the point of generation “cradle” to final
disposal “grave.”92 Additional guidance for organizations can
be found in JCI’s hospital Assessment of Patients (AOP) stan-
dards, particularly AOP.5.1, Measurable Element 3; and
AOP.6.2, Measurable Element 4, which refer to the need to
have written policies and procedures about “handling and dis-
posal of infectious and hazardous materials.” For more infor-
mation on JCI standards, see Chapter 3 and Appendix 1.

Construction and Renovation
Nearly all health care organizations undertake renovation or
construction at some time as buildings age and deteriorate or
as new facilities are needed. Because of potential infection
risks to patients, the infection-prevention team is critical to
the renovation and construction process. The dust and debris
generated during construction can contain microorganisms,
such as Aspergillus spp and other fungi; ventilation systems
may cease to function properly, causing decreased airflow and
poor filtration; and storage areas for patient supplies and
equipment and critical-support service areas and patient
rooms may become contaminated. The most serious concern
is the severe illness and death that can occur from Aspergillus
in immunocompromised patients during construction.93,94

To ensure that care delivery processes can be carried out in
a safe environment that supports best practices during con-
struction, infection practitioners must be fully engaged in the
decision processes for the construction or renovation project.95

The IPC team has a broad array of roles in planning,
reviewing, overseeing, and completing construction,96 includ-
ing the following:
• Communicating with all parties about the essential proce-

dures for IPC during construction
• Ensuring the necessary infection control education for

internal and external contractors
• Performing or assisting with the infection control risk

assessment (ICRA; see below)
• Supporting requirements for safe care of the patient popula-

tions served (for example, isolation rooms, hand-hygiene
equipment, air and water quality, patient and supply flow,
separation of clean and dirty laundry, appropriate design and
space to prevent cross-transmission during the construction
project)

• Determining environmental-monitoring needs
• Clarifying accountabilities for ensuring that infection-

prevention expectations are carried out during the con-
struction process

During the design phase, the IPC team should discuss
with architects and the project team how they will build into

the construction such items as the appropriate types and
number of sinks and hand-washing stations, disposal of gen-
eral and infectious wastes, types of surfaces used on surfaces
and floors to eliminate infection reservoirs, materials for ceil-
ings, and other items.96 Discussion should also include the
necessity of adequate soiled and clean utility rooms; methods
for processing, storing, and transporting patient care supplies;
and the flow of equipment, people, and supplies.

Before the project begins, an infection control risk assess-
ment (ICRA) should be performed. An ICRA is a docu-
mented process that coordinates and weighs information
about the type and extent of the construction and the poten-
tial for infectious agents to affect patients, and it combines
this knowledge to allow the organization to anticipate the
potential impact of the project on the risk of infection and
safety of patients. The ICRA is used throughout all phases of
the project, from planning and design to completion. Com-
pleting the ICRA can be a joint project between the construc-
tion manager, the safety manager, and the IPC team. The first
step in any ICRA is indicated in Figure 6-4; all steps of the
ICRA can be found online at http://www.premierinc.com
/quality-safety/tools-services/safety/topics/construction/icra.jsp.

During the construction or renovation process, the IPC
team and others are responsible for ensuring that barriers are in
place, that construction workers are following procedures, that
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Sidebar 6-2. Steps for Safe 
Management of Health Care
Waste
• Assess waste production in the health care setting to

determine how much is generated, what type, how

often, and in what areas.

• Determine categories of waste, such as general, haz-

ardous (infectious), and highly hazardous.

• Evaluate treatment and disposal options in the local

region—availability, effectiveness, risk to HCWs and

environment, cost.

• Select optimal disposal option(s) for the health care

setting.

• Assign responsibilities within the health care estab-

lishment, train HCWs, write policies and procedures,

and provide PPE.

• Determine internal processes for waste handling by

the type of waste category, segregation and contain-

ment at the point of care, identification (labeling),

transportation and storage, collection frequency, and

other activities as appropriate.

• Determine processes for waste handling if transport-

ing to an external waste management site, such as a

community incinerator.

• Monitor the process to ensure compliance.

http://www.premierinc.com/quality-safety/tools-services/safety/topics/construction/icra.jsp
http://www.premierinc.com/quality-safety/tools-services/safety/topics/construction/icra.jsp
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Figure 6-4. Infection Control Risk-Assessment Steps for Construction and
Renovation

Source: Contributors to this matrix include V. Kennedy, B. Barnard, C. Fine, A. Streifel, and J. Bartley. Forms reviewed, revised, and copyright per-

mission provided courtesy of Judene Bartley (Jbartley@ameritech.net). Last update 2009.

mailto:Jbartley@ameritech.net
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Figure 6-4. Infection Control Risk-Assessment Steps for Construction and Renovation (Continued)
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Figure 6-4. Infection Control Risk-Assessment Steps for Construction and Renovation (Continued)
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Figure 6-4. Infection Control Risk-Assessment Steps for Construction and Renovation (Continued)
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patients or services at risk are relocated or protected, that 
airflow at the construction site directs air away from patients,
that dirt and debris are managed and disposed of appropriately,
that traffic is restricted as needed, and that construction is
stopped if infection control guidelines are not in place.96 As the
construction is nearing completion, the IPC professionals should
be part of the team that approves or commissions the new area
or facility before it is occupied. At this time, items on the final
checklist include assessing appropriate airflow to general and spe-
cial areas, ensuring that the filters and water system are working,
and verifying that all expected equipment is in place.

Additional guidance for the role of the IPC team in con-
struction and renovation and best-practice guidelines can be
found in the following resources:
• Bartley JM, Olmsted RN, editors: Construction & Renovation,

3rd ed.: Toolkit for Professionals in Infection Prevention and
Control. 3rd ed. Washington DC: Association for Profession-
als in Infection Control and Epidemiology, Inc., 2007.

• Sehulster L, Chinn RY, Healthcare Infection Control Prac-
tices Advisory Committee. Guidelines for environmental
infection control in health-care facilities. Recommenda-
tions of CDC and the Healthcare Infection Control Prac-
tices Advisory Committee (HICPAC). MMWR Recomm
Rep. 2003 Jun 6;52(RR-10):1–42.

• Facility Guidelines Institute. Guidelines for Design and Con-
struction of Health Care Facilities, 2010 ed. Accessed 1 Oct
2011. http://www.fgiguidelines.org.

Food Handling

In hospitals, long term care organizations, and other health
care organizations, food and its proper handling can present a
significant IPC challenge, particularly in tropical climates.
When developing policies regarding food services, organiza-
tions should examine their local, regional, and national regu-
lations and create policies that maintain the quality of food
from the kitchen to the patient97 and address the following:
• Proper food storage, including location, temperature, and

expiration
• Proper labeling of food and nonfood items
• Procurement of food from sources that process food under

regulated quality and sanitation controls
• Storage of nourishments/food items that are accessible and

available for patient and family use, including food
brought from home

• Methods to prevent contamination while making, storing,
and dispensing food and ice

• The use of separate or nonabsorbent and sanitized cutting
boards for meat, poultry, fish, raw fruits and vegetables,
and cooked foods

• Cleaning of work surfaces after each use
• Control of lighting, ventilation, and humidity to prevent

moisture, condensation, and mold growth
• Appropriate employee health requirements, including the

following:
– Routine physical examinations
– Prohibition of food preparation by any employee with

an open, infected wound
– Specific hand-washing techniques
– Hairnets or caps and clean, washable garments
– Absence of food, drink, or smoking in food-preparation

areas
– Methods for dishwashing and cleaning utensils
– Appropriate discarding of plastic utensils and other 

disposables
– Control of traffic in food-service areas
– Garbage holding, transfer, and disposal

In some health care settings, families bring and prepare
food for the patients. In these situations, the hospital or clinic
should develop processes and guidelines that will keep the
food and patients safe, including refrigerating, discarding left-
over foods, washing cooking utensils, and other measures.

The IPC team should be cognizant of clusters of diar-
rheal illnesses in HCWs or patients that may indicate food-
borne outbreaks in the health care setting. Guidelines are
available for basic food safety and for the management of
these outbreaks.98

One organization’s experience with a food-borne Salmo-
nella outbreak is detailed in Case Study 6-6.

Mamoun Elsheikh, MD; J. A. Al–Ajmi, MD; Badriya Al Ali,
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Introduction
The Infection Prevention and Control Program (IPC section)
of Hamad Medical Corporation (HMC) in Doha, Qatar,
received informal reports of several staff who had eaten dinner
on 6 December 2010 during an event catered by the hospital

CASE STUDY

Investigation of Salmonella Group D
Food-Borne Outbreak in Staff and Patients
(Qatar)

6-6
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cafeteria. The HCWs had experienced gastroin-
testinal illness within 72 hours of finishing their
meals. Following the development of a case defi-
nition, a retrospective case-control investigation
was conducted among HCWs and patients who
were served food from the hospital cafeteria by
the catering department. A peer-matched control
group that did not eat from the same source was
selected. Clinical data were collected using a
standardized questionnaire. Stool samples, food,
and relevant environmental samples were micro-
biologically investigated for the presence of
enteropathogens. Infection control practices
within the catering department were reviewed,
and relevant gaps were addressed. Objectives of
the outbreak investigation were
• to investigate and to control the food-borne

outbreak;
• to define the source and the mechanism of

transmission; and
• to prevent future similar episodes by enhanc-

ing the implementation of effective infection
control practices.

Methods

Case Definition
Any staff member or patient who consumed any kind of food
served by HMC’s catering department during the period 4
December 2010–21 December 2010 and developed clinical
signs and symptoms of gastroenteritis, such as abdominal
pain, nausea, vomiting, fever, or diarrhea, was defined as sus-
pected case. A probable case included any clinically compati-
ble case (that is, epidemiologically linked to a suspected case).

A control case was any HMC staff or patient who con-
sumed the food from HMC’s catering department during the
same period and did not develop signs and symptoms of gas-
troenteritis during the same period.

Steps Followed
Investigation of the outbreak was performed by the following
HMC departments:
• IPC Program
• Microbiology
• Risk Management
• Catering

An outbreak investigation team was formed and met on a
daily basis. Quality Management, Microbiology, and Catering
staff also met ad hoc to review and to evaluate the situation.

Action Plan
1. Exposed participants—those who consumed food served

by HMC’s catering department during the period 4
December–21 December 2010 and met the above-men-
tioned case definition—were asked to complete an e-mail-
based questionnaire (see Figure 1, above).

2. Infection control practitioners reviewed patients’ records,
particularly those who met the case definition, their peer
controls, and the results of the stool investigation.

3. A total of 130 HCWs from catering services—preparers,
servers, food handlers, catering aides from housekeeping,
and others—were microbiologically screened for the pres-
ence of enteropathogens.

4. Random raw-food samples were collected and sent to the
food lab for relevant investigations. Additional swabs from
the butchery section, such as cutting boards, cutting sur-
face, meat grinder, freezers, preparation surfaces in dietet-
ics, and blender, were also relevantly screened in the same
lab.

Confidentiality of the data was strictly enforced. Staff
and patients who were found to be infected or colonized were
appropriately treated free of charge. Infected staff did not face
any charges or accrue financial losses.
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Figure 1. Food Poisoning Questionnaire



Results
The questionnaire was e-mailed to all 74 event participants; 40
participants responded, for a response rate of 54%. Seventeen
HCWs developed gastroenteritis. Stool cultures were available
for 11 HCWs. Seven cultures were positive for Salmonella
group D. Stool cultures of 7 patients who met the case defini-
tion were also found to be positive for Salmonella group D.
Screening of 130 staff from the catering department revealed
that 6 were found to be positive for Salmonella group D, and 2
of them returned from vacation and resumed their duties prior
to their clinical clearance as per the infection control policy.

A total of 20 stool samples was taken as controls. (Con-
trols are those who consumed food from the hospital cafeteria
but did not develop signs or symptoms of gastroenteritis.)
None was found to be positive for Salmonella. Screening of
different food samples, the kitchen’s surfaces, and controls
were all found to be negative for Salmonella and other
enteropathogens.

DNA fingerprinting (PFGE) of the all Salmonella group
D isolates revealed that all were genetically indistinguishable
and belong to the Salmonella serotype Enteritidis.

Staff infected with Salmonella were immediately taken off
duty and sent to the staff clinic for further investigation and
treatment. All catering staff who were involved in the prepara-
tion and distribution of food (full diet and therapeutic diet)
were screened for Salmonella group D and other enteric
pathogens, and six were found to be positive. Regular envi-
ronmental rounds were conducted in catering and the dietet-
ics department to observe adherence to infection control
practices.

The Infection Control Catering policy was amended as
follows:
• Food handlers (including contract workers) should be

screened for stool pathogens upon pre-employment, every
six months thereafter, and upon return from leave and as
needed (for example, having visited endemic areas).

• The Infection Control Department should be notified
immediately if any catering staff develop potential symp-
toms or signs of gastroenteritis.

• Stool cultures should be included in the licensing screening
program of food handlers.

• Reinforce infection-prevention practices, particularly hand
hygiene and use of PPE.

• Train the supervisors to monitor staff-hygiene compliance,
particularly during evening and night shifts.

• After returning from vacation, staff will not be assigned to
catering to work until they are medically cleared, which
includes screening for gastrointestinal pathogens according
to Infection Control Department catering policy.

• Develop a checklist for monitoring the staff practice.
• Appoint dedicated or fixed housekeeping staff for the cater-

ing department.

Lessons Learned
This outbreak clearly demonstrates the great potential for
food handlers working in health care settings and infected
or colonized with Salmonella to be a source of infection
transmission to patients and HCWs. Therefore, strict
adherence to hand hygiene and standard precautions are
recommended. Regular clinical clearance should include
stool cultures of food handlers, especially those returning
from vacations in endemic areas and those who develop
symptoms of gastrointestinal disease. Educating HCWs on
the proper hygienic practices is crucial to prevent such out-
breaks in the future.

Preparing for Infection 
Prevention and Control 
Emergencies in the 
Health Care Setting
Similar to other disasters, an IPC emergency is usually unex-
pected and unpredictable and has the potential of overwhelm-
ing an organization’s care capabilities over a significant period
of time. JCI standards require that all types of organizations
have emergency management plans that mitigate, prepare for,
respond to, and recover from emergencies.

Preparation for emergencies is an essential part of any
IPC program. Emergencies have implications for disease
transmission from infectious pathogens; disruptions in the
environment, such as from floods and earthquakes; and loss
of basic services, such as water and electricity for refrigeration.
An organization should prepare for potential emergencies that
could increase the risk of infections, beginning with an analy-
sis of the current state of preparedness.99,100 JCI standards
require that HCWs are trained and knowledgeable about
their roles in the organization’s plans for fire safety, security,
hazardous materials, and emergencies. One method of prepa-
ration is to “practice” possible scenarios that might affect the
organization and to develop a plan to deal with them. Facility
staff, including infection practitioners, should be represented
at emergency-management meetings that involve the hospital
and the community.

Although basic strategies will be useful in any emergency,
those related to infection risks have some specific require-
ments. To effectively prepare for an IPC emergency, organiza-
tions must answer many questions, including the following:
• What level of risk exists?
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• How will the organization determine that an infection
emergency is occurring? Who will initiate the emergency-
management plan?

• Are IPC professionals, emergency departments, and others
monitoring the usual and unexpected infections or infec-
tion syndromes and staying informed about emerging
reports from public health departments and WHO or the
US CDC?

• What will the chain of command be during an emergency?
How will the organization communicate effectively? How
will the IPC team be notified?

• What response options are available? For example, will the
organization shut down, limit services, restrict access, or
transfer patients off site? Or will the organization act as the
primary emergency facility for the community? How will
special services manage patients during an emergency?

• If the facility remains open, how will it manage the flow of
people in and out of the building?

• If the organization must care for an unexpectedly large
number of patients, how will these additional persons be
accommodated—in other words, what is the organization’s
surge capacity?

• How will the organization deal with infected patients? If
isolation is warranted, how will that be accomplished? How
will the organization address the safety of isolated patients?
Does the organization have adequate numbers of rooms for
airborne infections or the capability to house these patients
in a safe environment? If appropriate, how will the organi-
zation address a mass decontamination?

• In what situations will barrier precautions be necessary?
How will HCWs be trained on the appropriate use of those
precautions? Will training incorporate clinical and nonclin-
ical HCWs?

• Should quarantine or evacuation be necessary, how will it
be implemented? Where will patients go? What support
systems will be in place for HCWs? How will they be pro-
tected from acquiring or transmitting disease?

• What occupational health considerations will be necessary
for HCWs during an emergency?

• What community resources are available? Who should be
contacted and how? Who from the organization has this
responsibility?

• How will the IPC emergency plan be integrated with the
community? What community resources can work
together?

• How will the plan be tested? JCI requires periodic testing
of an organization’s emergency-management plan. It is
important to test the IPC component of the plan to make
sure that all issues are being addressed appropriately.

What is the role for the IPC practitioner in preparing for
infectious-disease emergencies? Rebmann suggests nine areas
to consider101,102:
1. Knowledge of disasters and emergency management
2. How to assess readiness and emergency-management plans
3. Planning for infection-prevention coverage
4. Participation in disaster response and recovery
5. Health care policy development
6. Surveillance
7. Patient management
8. Physical plant issues
9. The practitioner’s role as an educator

Isolating Patients During an Emergency

When an organization makes the decision to isolate a patient,
it might involve placing the patient in a private room, a segre-
gated area, or a separate building; requiring visitors and
HCWs to wear PPE, such as gowns, gloves, and masks; and
restricting the movement of the patient outside the room or
restricting visitors. In the emergency-management plan,
organizations should identify how they will isolate large num-
bers of patients and make sure those patients receive prompt,
safe, and documented care. The organization should keep
meticulous records to keep track of patient’s and HCWs’
responses to isolation.103

Organizations should have systems in place to determine
how such supplies as linens, eating utensils, and clothing are
provided and managed for isolated patients and should have
emergency supplies of these items in stores or have plans to
obtain them before there is an influx of ill patients. It is
important to examine current inventories of supplies, bed-
ding, food, and water for a disaster, an epidemic of an infec-
tious nature, or a biological attack to determine what needs to
be added for care.

Mass Decontamination

In the event of an IPC emergency, health care organizations
might be required to remove biological residue from first
responders, victims, and families. This would involve 
isolating the contaminated persons; decontaminating or treat-
ing patients; protecting HCWs, other patients, visitors, and
the facility itself; and effectively reestablishing normal service.
In preparing for this type of emergency, organizations should
identify where contaminated victims will be housed as well as
how and where they will be decontaminated, regardless of the
season. Organizations should also address how they will han-
dle and store the contaminated materials.104

There are a few location options for decontaminating
patients. Probably the most effective place is outside the
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main facility. By decontaminating patients in this area,
organizations can protect HCWs, equipment, and other
patients from being contaminated. If the weather is hot,
tents or other temporary structures can be used to maintain
privacy and to protect people from direct exposure to the
elements. Decontamination showers can be set up, and
individuals can be “cleaned” outside before being allowed
into the facility. In this case, decontamination areas should
be downwind of clean areas. When it is not possible to
decontaminate patients, organizations should evaluate the
layouts of their facilities to determine whether the air-han-
dling systems can be isolated to prevent the spread of con-
taminants throughout the buildings and whether certain
rooms, corridors, or entrances might be used to isolate or to
quarantine HCWs and patients.104

Such equipment as fire-rated plastic sheeting, duct tape,
and spring-loaded poles can be used to cordon off hallways or
other areas and to separate contaminated areas from clean
ones. In addition, large facilities might have decontamination
rooms and showers that can be used to clean patients. Smaller
organizations might determine that they are not appropriately
equipped to handle emergencies involving large numbers of
people and should work with the community to combine
resources.

A decontamination area should be set up with a “dirty”
side and a “clean” side. All contaminated personnel, equip-
ment, and victims should stay on the dirty side until decon-
taminated. This side should consist of a triage station,
treatment station, and decontamination area. The deconta-
mination area should accommodate ambulatory and non-
ambulatory patients. Patients should perform as much of
the decontamination as possible to decrease cross-contami-
nation.

Another consideration in the mass-decontamination
process is the disposal of contaminated water. Runoff from
showers must be controlled so the contaminant is not
tracked into clean areas. A small tub attached to each
decontamination shower area can serve as a temporary
holding tank, and then contaminated water can be
pumped out to a larger holding area for further testing and
decontamination. If a disinfectant can neutralize a biologi-
cal agent, then water runoff can be allowed to go down the
drain.

In addition to decontaminating patients, organizations
should have plans for decontaminating equipment. Some
equipment is easy to clean and would not be too difficult to
decontaminate. Others, such as permanent negative-air
equipment, would present more challenges for decontami-
nation.

Integrating with the Community

No matter what the size of an organization, it is important to
create an emergency-management plan for IPC that is in har-
mony with the needs and resources of the community.101,104

During an IPC emergency, organizations can and should
work together to identify the problem, to isolate the issues, to
treat the patients, and to return to normal operations. In cre-
ating an IPC emergency plan, organizations must meet with
representatives from a variety of community agencies to make
sure that any response plans capitalize on the unique strengths
of the facilities and departments within the community and
to outline the responsibilities of those organizations. For
example, organizations should meet and coordinate response
plans with the following groups:
• Other health care facilities in the area, such as acute care

facilities, long term care facilities, ambulatory facilities, and
behavioral health care centers

• Public service organizations, such as the police and fire
services, the Red Cross, hazardous-materials enforcement
organizations, and emergency-management agencies

• Local and regional public health departments or services
• Other organizations, such as schools (including colleges

and universities), churches, and community centers
• Civil defense–coordinating centers
• Local and area industries and businesses
• Local and area government agencies involved with the 

following:
– Housing
– Utilities
– Special-needs populations
– Media
– Civilian groups
– Disaster-assistance nongovernmental organizations

In a communitywide effort, organizations can share
resources. For example, organizations can share portable
decontamination units or other buildings for child care,
communications, holding areas, alternative care sites, and
showers. In addition, organizations can assist each other so
no organization is overwhelmed. For example, in a major
catastrophe, Facility A could be designated as the hospital
that will supply all emergency services; Facility B, which is
smaller, will therefore not be overwhelmed. Facility A will
transfer nonemergency patients to Facility B, send them to
other local health care settings for care, or discharge them
as appropriate.

When developing an integrated response plan, organiza-
tions should plan the responsibilities for each organization as
well as the communication strategies between them. Follow-
ing are some tips in creating such a plan:



• Include the IPC professional as an integral part of the plan-
ning from the beginning.

• Designate a representative from each organization and
department to be a member of the overall emergency-
coordinating body.

• Make sure that each organization maintains its own emer-
gency response plan (for example, a health center may have
a different plan from the acute care hospital).

• Identify to whom information about the emergency should
be communicated, including public health organizations
and a multiorganizational emergency-management team.

• Designate multiple means of communication in case stan-
dard methods are unavailable. For example, should phone
or fax systems become disabled, organizations should have
plans to use radio technology or wireless and Internet 
communication.

• Determine how temporary credentialing and privileging
policies will be assigned so personnel can “float” between
organizations if necessary.

• State to whom any volunteers are to report and outline a
clear line of supervision.

• Identify ways of transporting patients to and from different
facilities.

No one knows when, where, and whether a biological
emergency will occur, but all organizations should take the
time to effectively plan for one. Addressing issues of identifi-
cation, isolation, and decontamination as well as identifying
the resources within a community will help organizations pre-
serve the safety of patients and the community as a whole.

Responding to Identified Risks
and Performance Deficits: An
Ongoing Process
One aspect of a successful IPC program is the ongoing identi-
fication of areas of risk and practices for improvement. Dur-
ing such IPC activities as surveillance, environmental rounds,
and observations of care-delivery practices, IPC staff should
pay close attention to positive and negative outcomes and
examine the processes associated with high risks. Following
are some questions organizations should ask to make sure that
IPC policies and procedures are appropriate and that actual
practices reflect best practices and requirements105:
• What systems/processes/policies currently put patients,

HCWs, and others at risk for infections? Which systems
have been effective in minimizing infections?

• Are the appropriate systems/processes/policies in place to
help prevent infections?

• Have HCWs been oriented to policies and procedures, sur-
veillance data, and reporting processes and procedures?

• Are HCWs following organizational IPC policies?
• Are there data to evaluate compliance with policies?
• Is information about infections reported internally (for per-

formance improvement) and externally to public health or
governmental agencies?

Based on the responses to these and other questions,
organizations can evaluate system breakdowns or performance
deficits and develop specific interventions to improve prac-
tices. This might involve creating a new program or education
initiative, implementing a performance-improvement team,
or updating, revising, and creating new policies as necessary.
System issues can be addressed using performance-improve-
ment tools and a team approach (see Chapter 5). For example,
if surveillance identifies an increase in catheter-associated
bloodstream infections (CABSIs) and additional, focused sur-
veillance indicates that the appropriate sterile barriers are not
being used during the insertion of central intravenous lines,
or that the hub of the line is not being cleaned before entry,
these observations may indicate the lack of a clear policy and
procedure, lack of HCWs’ knowledge or understanding of the
policy, inadequate compliance with the stated requirements
for the insertion of central lines, or lack of proper equipment
for the procedure. Each of these factors should be considered
when performance variation is identified and analyzed (see
Sidebar 6-3).

In a continual process of improvement, and depending
on the scope of the initiative, an organization might want
to apply a quality-improvement methodology, such as Plan-
Do-Study-Act (PDSA), Six Sigma, Robust Process Improve-
mentTM (RPI), or failure mode and effects analysis (FMEA),
to identify performance deficits and to guide the improve-
ment process. PDSA is a four-step method for delineating
quality issues, planning, implementing, testing, and inte-
grating methods to improve the quality of processes. This
method has been used to teach medical residents to sustain
improvement through quality tools and can be applied to
infection-prevention strategies.106 PDSA might be used to
improve care of a patient with an indwelling urinary
catheter to reduce infections. Six Sigma is a data-driven
improvement methodology that strives for near perfection
by eliminating defects (driving toward six standard devia-
tions between the mean and the nearest specification limit)
in any process.107 A Six Sigma approach could be helpful in
working toward zero VAP infections in an ICU. FMEA is a
systematic assessment that examines a process in detail
before it is implemented. The evaluation includes the
sequencing of events and actual and potential risks, failures,
or points of vulnerability and the impact on clients (criti-
cality). Areas for improvement are prioritized based on this
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process. When implementing a new process for mainte-
nance of central intravenous lines, FMEA may be helpful
for advance planning.108 RPI is a combination of methods
and tools developed to improve the quality and safety of
health care. The method was developed by the US-based
Joint Commission Center for Transforming Healthcare The
method uses Lean Methodology (an integrated system of
principles, practices, tools, and techniques focusing on
standardizing solutions to common organizational prob-
lems by reducing waste, increasing value, synchronizing
work flow, and managing variability in production flow).109

It also includes Six Sigma, the change-management process,

and other change-management methodologies and tools to
move health care from its current state toward the same lev-
els of high reliability found in the commercial-aviation and
nuclear-energy industries.110 RPI has been successfully
employed to increase hand-hygiene compliance. For more
details, see Chapter 3.

As with the development of the IPC program, specific
interventions to improve patient care and to reduce infection
risk should involve key players in the organization. It is help-
ful to have a multidisciplinary team to design, implement,
and monitor specific interventions regarding IPC. For exam-
ple, when creating an organizationwide MDRO prevention
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An important function of every IPC program is to understand

the nature of performance discrepancies. When personnel

do not follow approved practices, the result is a performance

discrepancy that may increase infection risk. Such discrep-

ancies need to be corrected or improved. The infection con-

trol committee or IPC professional may be responsible for

recommending the corrective action. If the nature of the per-

formance discrepancy is correctly identified and the system

issues addressed, improvement is likely to follow.

Below are three common reasons for performance deficits:1

1. Lack of knowledge (personnel do not know how to per-

form the task correctly, or they do not understand the pol-

icy or process or why it is important)

2. Systems or system support, such as lack of equipment or

barriers to using or not using the equipment (personnel

know how to do the task, but the equipment does not sup-

port the task, is unavailable, or does not work), or other bar-

riers in the system preventing the desired behavior

3. Lack of motivation or management reinforcement to per-

form the task correctly (personnel know how, and the

equipment is appropriate, but they still do the task incor-

rectly)1

Developing skills to evaluate which of these reasons con-

tribute to inadequate performance, along with looking at

each as part of a system, will increase the likelihood that

corrective action will be successful.1 For example, flexible

endoscopes are challenging to clean and to achieve high-

level disinfection; the process is complex with many steps.

The use of an improperly cleaned or disinfected endoscope

can result in HAIs.2,3 Providing instruction for personnel on

how to do the job better will improve the situation only if the

cleaning and disinfecting equipment is adequate, and per-

sonnel are given the time and support to perform the work

correctly. If an automated endoscope washer fails to clean

properly, an education program for HCWs will not improve

the situation. Likewise, if personnel rush through the clean-

ing phase because there are too few endoscopes for the

number of procedures, education and new cleaning brushes

will not improve the situation. Therefore, careful analysis

and identification of the specific problem is critical before

undertaking a solution.

Hand hygiene is another process with potential performance

discrepancies. If HCWs know how to clean their hands and

know when it is appropriate to do so, and if alcohol-based

hand rub or soap and water and towels are available but

personnel still do not wash their hands properly, they may

not fully understand the importance of hand hygiene, they

may lack incentive, or they may be “too busy” or perceive

that they lack time.4,5 There might also be an absence of

insistence from the management that hand hygiene is

expected for all employees. Lack of hand hygiene may go

unnoticed, and compliance with the hand-hygiene policy

may not be rewarded.

When a performance issue is identified and addressed, the

organization should ensure that the desired performance is

acknowledged and rewarded and that inadequate perfor-

mance is corrected. Purposefully addressing performance

issues using this simple framework with a focus on how the

system supports or inhibits performance may help improve

processes and outcomes and reduce infection risks for

patients and HCWs.
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program, representatives from nursing, medical staff, phar-
macy, microbiology, patient safety and quality, infection pre-
vention, environmental services and administration can all
provide valuable input and support for the design and imple-
mentation of the program.

As an initiative is being designed, HCWs should select
metrics to be used to determine whether the initiative is meet-
ing its objectives, the desired results are sustained, and new or
revised IPC needs are identified. HCWs should regularly use
these metrics to measure results during and after an initiative
is implemented. An organization might want to use ongoing
incidence data or a “point-prevalence” or “period-prevalence”
study to periodically audit or monitor the success of a particu-
lar initiative. As described in Chapter 5, incidence data moni-
tor new events during a given time period. For example, if the
improvement objective is to increase the use of appropriate
sterile barriers during insertion of central lines, incidence data
would look at each new instance when these barriers were or
were not used during the surveillance period. Although inci-
dence or ongoing surveillance is a valuable way to evaluate
effectiveness, it can be resource intensive. An alternative is to
use the prevalence-survey method. Prevalence surveillance
identifies all instances of inadequate barriers during a defined
period of time (day, month). The findings from each meas-
urement period are compared with the previous results. Con-
sistent findings provide confidence that the situation is stable.
If there are significant changes, further analyses are performed
to understand why the rates have increased or decreased.
Point- and period-prevalence surveillance is an efficient and
cost-effective way to achieve ongoing performance monitor-
ing.111,112

When a serious infection occurs that causes or con-
tributes to permanent harm, unexpected serious illness, or
unanticipated death, these infections and the events sur-
rounding them should be considered sentinel events, and root
cause analyses (RCAs) should be undertaken. For more infor-
mation about deaths and injuries related to HAIs, please see
the Sentinel Event Alert on this topic from the US-based Joint
Commission at http://www.jointcommission.org/sentinel
_event_alert_issue_28_infection_control_related_sentinel
_events/. The RCA will help understand how the patient
acquired an infection and why the patient died or had perma-
nent disability. An RCA, sometimes called a sentinel event
analysis, carefully analyzes the key or “root” factors that may
have led to the outcome. Organizations accredited by JCI are
required to perform RCAs and to report the results to JCI in
some circumstances, including major permanent loss of func-
tion unrelated to the patient’s natural illness course or under-
lying condition—information that clearly applies to an HAI.

For more information on JCI’s sentinel event policy, consult a
current JCI accreditation manual or contact JCI Accreditation
at jciaccreditation@jcrinc.com.

See Box 6-3 for tips on conducting an RCA and a link
to an online tool for conducting an RCA and action plan
for IPC–related or other sentinel events. The Association
for Professionals in Infection Control and Epidemiology
(APIC) provides an excellent example of a sentinel event
analysis method for infection issues at http://www.apic.org
/AM/Template.cfm?Section=Search&section=Position
_Statements1&template=/CM/ContentDisplay.cfm
&ContentFileID=6148. For an example of how one organi-
zation used an RCA to reduce instances of MRSA bacter-
aemia, see Case Study 6-7.

Michael A. Borg, MD, MSc(Lond), DipHIC, FRCPath, PhD;

Ermira Tartari, MSc

Introduction
Mater Dei Hospital in Msida, Malta, has had an active surveil-
lance program for MRSA bacteraemia for many years.
Although infection-prevention initiatives focusing on
improved hand hygiene achieved a reduction in MRSA bacter-
aemia, incidence rates remained unacceptably high. As a result,
RCA was started—every case was assessed by the IPC depart-
ment, with the physicians and nurses involved, to identify pos-
sible contributory causes. Over the first 9 months of 2010,
more than 30% of MRSA bacteraemia cases were linked to
preceding inflammation at the peripheral venous catheter
(PVC) insertion site or duration in excess of 72 hours.

Methods
A pilot project was launched in three medical wards, with the
aim of introducing PVC standardized care. Personnel
involved with the project included the IPC department, infec-
tion control committee members, hospital administrators,
senior and junior physicians involved in cannulation, ward
managers, and all nursing staff responsible for regular daily
cannula assessment and documentation.

Baseline data on 132 peripheral catheters, in situ for
more than 12 hours, were collected. Each catheter was
assessed for documentation of insertion date, quality of
dressing, number of days in situ, and evidence of inflamma-
tion. This was undertaken in the form of the standardized
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Visual Infusion Phlebitis (VIP) score as recommended by
the Royal College of Nurses of the UK.1 This method sets a
standardized score for the various grades of inflammation at
IV insertion sites ranging from 0 (perfectly healthy) to 5
(septic thrombophlebitis). A PVC insertion and mainte-
nance form was designed that included an aide-mémoire
checklist and documentation of bundle implementation.
PVCs had to be changed (unless medically stated otherwise)
in any of the following situations:
• PVC in site for more than 72 hours or intravenous treat-

ment stopped
• Evidence of inflammation with VIP score > 1
• Deterioration or excessive dressing soiling

Physicians and nurses in the three wards were offered
regular training on the new documentation requirements
and postinsertion care of PVC lines. Other measures
included daily assessment of PVC lines by the ward nurses.

The documentation was then assessed through weekly
infection control audits and feedback constantly given to
the wards involved. A total of 153 PVCs was then assessed
in the postintervention phase.

Results
Phlebitis rates (VIP score > 1) fell from 22.7% in the prein-
tervention to 6.5% in the postintervention phase (see Figure
1). There was also significant improvement in dressing quality
and reduction of PVC duration days. The risk of developing
phlebitis was 3.47 times higher in the preintervention phase
than after intervention (95 confidence interval [CI]-1.77–
6.84; p = 0.0001). After the intervention, several meetings
were held with the medical and nursing staff in the pilot
wards through which constructive feedback was received. This
resulted in improvements and modifications to the original
documentation for its subsequent adoption hospitalwide.
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This summary of tips will help in conducting a thorough and

credible root cause analysis after a sentinel event occurs in

an organization:

• Assign a team to assess the sentinel event. This team

should include staff at all levels, including those closest to

the issue(s) and those with decision-making authority.

• Communicate the team’s progress and findings to senior

leaders—keep them informed.

• Create a high-level work plan that includes target dates

for accomplishing specific objectives and that thus pro-

vides a tool to guide and measure progress.

• Clearly define the issues surrounding the sentinel event

and be sure that the team shares a common understand-

ing of these issues.

• Brainstorm all possible or potential contributing factors.

Focus on processes, not on people, until all possible

questions and factors have been exhausted.

• Sort and analyze the list of contributing factors. Con-

structing a cause-and-effect diagram can be very helpful

in this sorting process.

• Flowchart the processes involved to determine which

process or system each factor is a part of.

• Search for common causes in support systems, which

allow special causes in dependent processes to occur.

• Make intermediate changes as appropriate and necessary.

• Assess progress periodically.

• Be thorough. Do not end the analysis before identifying

all the root causes and taking corrective actions.

• Redesign processes to reduce the likelihood of future

sentinel events and to eliminate the root causes. This

might involve changes in training, policies, procedures,

forms, equipment, and so on.

• Focus improvement efforts on the larger systems to elimi-

nate the common cause of the variation.

• Measure and assess to evaluate whether the redesign

produced the expected results.

The US–based Joint Commission has a practical, compre-

hensive tool posted on its website at http://www.joint

commission.org/Framework_for_Conducting_a_Root_Cause

_Analysis_and_Action_Plan/ that helps organizations con-

duct a complete root cause analysis and construct an effec-

tive action plan for minimizing risk for or eliminating

recurrences of the same or similar sentinel events. A brief

sample of that form is below.

Level of Analysis Questions Findings
Root

Cause?

Ask

“Why?”

Take

Action

What 

happened?

Sentinel

Event

What are the details of the

event? (Brief description)

When did the event occur?

(Date, day of week, time)

What area/service was

impacted?

Box 6-3. Conducting a Root Cause Analysis and Action Plan in Response
to a Sentinel Event
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Results of the initiative were presented to the hospital’s
infection control committee as well as during hospital staff
meetings, during which staff from the participating wards
proved to be effective champions to convince their peers of
the need to implement the initiative across the hospital and
its feasibility, despite major challenges faced in bed occu-
pancy and lack of nursing staff.

Lessons Learned
Surveillance of MRSA bacteraemia incidence and RCA
were critical to identify incidence and to highlight potential
causes. PVCs are a major factor contributing to MRSA bac-
teraemias occurring outside intensive care settings. A bun-
dle of interventions that require PVCs to be removed after
72 hours unless medically contraindicated and immediately
if no intravenous therapy is planned, to be covered by a
sterile transparent dressing and to be monitored daily for
inflammation using the VIP score method and removed if
score exceeds 1, resulted in significant patient-safety
improvement. Introduction of new initiatives must involve
medical and nursing staff through educational sessions and
group discussions to facilitate ownership and uptake.

Ward audits are vital to assess the impact of such mea-
sures. Most PVC–related complications, such as phlebitis,
thrombosis, and bacteraemia, are preventable by simple and
inexpensive interventions that can be undertaken in any
setting, even in low-resource countries.

Case Study Reference
1. Royal College of Nursing. Standards for Infusion Therapy. Jan 2010.

Accessed 5 Oct 2011. http://www.rcn.org.uk/__data/assets/pdf_file
/0005/78593/002179.pdf.

Conclusion
This chapter has described some of the ongoing efforts to
maintain and to continually improve care by reducing infec-
tion risk to patients and HCWs. It is incumbent on the IPC
team to work with leaders and HCWs to look for new ways
to reduce infections by staying current with best practices in
the literature, assessing risks, developing evidence-based infec-
tion-prevention strategies, implementing them, and measur-
ing accomplishments. Employing these methods will lead to
improved patient safety and the quality of care.
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Creating the Future of Infection
Prevention and Control

T
he field of infection prevention and control (IPC)
changes continually. New challenges alter priorities
and often require intensified efforts to address new

issues. Many IPC priorities discussed throughout the book
continue to be critical for successful infection-prevention
efforts. This chapter explores a few selected issues that will
affect the future of the practice over the next years. Health
care epidemiologists, IPC professionals, governments and
other leaders, policy makers, and members of the public who
are committed to infection prevention should consider these
issues as they contemplate and plan for the future.

Setting the Target for Zero
Infections
Since the initial publication of To Err Is Human by the Insti-
tute of Medicine in the United States in 1999, the patient-
safety movement has taken a large leap. That publication
estimated that between 44,000 and 98,000 Americans died
each year from medical errors, including health care–associ-
ated infections (HAIs).1 Today, the US Centers for Disease
Control and Prevention (US CDC) estimates that in the
United States, nearly 2 million persons develop HAIs each
year, and approximately 99,000 die (equating to one death
every six minutes).2,3 Thus, it became clear that additional
measures were needed to further reduce HAIs. In response,
many organizations have adopted a “zero-tolerance” approach
to patient safety in general and to infections in particular.4,5

HAIs exert significant impact on the life of patients, on
their families, and on the health care services delivery sys-
tem. Although prevention of HAIs is complex and challeng-
ing, it is the duty of each health care facility and its leaders
to set a strategic organizational goal to eliminate HAIs.
Efforts to minimize or to eliminate infections can be best
achieved when implemented in a culture of patient safety
through quality and performance-improvement methods.
Using evidence to determine the potential impact of infec-
tions on the populations served by the organization and set-
ting priorities that will ultimately lead to the greatest
reduction in infections also means basing decisions on evi-
dence from science and best practices, and carefully col-
lected and analyzed surveillance data. Comparing data to
other trusted resources through benchmarking can be help-
ful, but to achieve zero targets, organizations should not be
satisfied with reaching “benchmarks” and remaining there.
The ideal state is to continually improve and to strive for a
zero-infection rate. This is a culture, a goal, an attitude, and
a commitment that is endorsed by many authoritative

groups and societies, such as Joint Commission Interna-
tional (JCI), the Society for Healthcare Epidemiology of
America (SHEA), the World Health Organization (WHO),
the US CDC, and the Association for Professionals in
Infection Control and Epidemiology (APIC).3,6,7

Thus, in the future, each health care process and system
should be designed to prevent and eliminate the occurrence of
HAIs. As Donald Berwick, past CEO of the Institute for
Healthcare Improvement, has said, “Every system is perfectly
designed to achieve the results that it yields.”8(p.619) Health care
systems should be high-reliability organizations—that is, they
should have exceptionally consistent systems in place that
accomplish their goals of providing safe patient care as well as
avoiding potentially catastrophic errors.9 Yet, many health
care systems are not reliable or dependable enough to provide
safe care all the time. IPC professionals and other leaders
should not tolerate practices that place patients and health
care workers (HCWs) at risk for HAIs. The goal should
always be to identify and to eliminate the risk for HAIs,
whether from environmental hygiene, system design,
HCW–related activities, or patient-related issues.

So, what does it mean to target zero infections? Although
it may not be possible to eliminate every infection, IPC pro-
fessionals and health care epidemiologists, with support from
leadership, should establish the environment for this target by
treating every infection as possibly preventable. When an
infection occurs, the organization must investigate and ana-
lyze the reasons for the factors that led to it.

One strategy to move toward zero infections is to con-
sider infection prevention a “system” that involves the coordi-
nation and integration of people and infrastructure designed
to prevent infections. Some refer to the complex adaptive sys-
tem (CAS) model as a preferred strategy.10 A CAS model
includes just a few simple rules for infection prevention, but
they apply to all staff and are not negotiable (for example, the
rule to always use sterile technique when appropriate). In a
CAS, practice changes and improvements occur as closely as
possible to the bedside by the staff who care for the patients.
The staff share their learning and are allowed creativity to
design better methods for infection prevention. Lastly, a CAS
uses a “good-enough” design for infection-prevention prac-
tices to focus on the right amount of activity for such activi-
ties as surveillance balanced by leading or participating in
interventions to reduce infections identified in the data.

For an effective strategy to work toward zero infections, it
is important to involve a multidisciplinary, hospitalwide, or
systemwide team committed to ensuring “zero tolerance for
hospital-acquired infections.” To be effective, this team must
have the support of the leaders and engage them and all



appropriate stakeholders in the change processes. The inter-
professional (multidisciplinary) team might include a senior
executive, the chief of nursing, a senior medical physician, the
head of patient safety and quality, and leaders from specific
clinical and support services, as well as staff nurses and sup-
port personnel. An important leadership role in helping to
work toward zero infections is to ensure a safe environment
for HCWs to report lapses in best practices and to communi-
cate their ideas about how to improve care. Leaders should
also support staff by empowering them to hold each other
accountable for adherence to best practices. Thus, in a future
state, the patient is at the center of all decisions and preven-
tion activities, leaders and staff insist on safe practices that are
embedded into practice and behaviors, and adherence to best
practices is not negotiable.

The future road leading to “zero target for HAIs” could
be achieved through the following steps:
1. Obtain leadership commitment to working toward zero

infections.
2. Adapt “zero target” as a strategic plan in the organization.
3. Set an inspirational goal and gradually raise the bar. In this

activity, the initial goal is set so the team can achieve the
goals, and the bar is gradually raised and moved toward
the target to ultimately achieve zero infections.

4. Incorporate the “zero” strategy into the organization’s 
culture.

5. Set priorities based on surveillance data and best practices
from the literature.

6. Create a safe environment for HCWs to speak up about
adverse processes or outcomes.

7. Treat every infection as possibly preventable.
8. Investigate the reasons behind failure to prevent any infec-

tion.
9. Use an interprofessional team to investigate and to analyze

infection cases.
10.Require that every HCW be accountable for the preven-

tion of HAIs.
11.Educate HCWs through unit-specific or area-specific edu-

cation.
12.Consider infection prevention as a system and consider all

parts when designing care.

Reducing Blood and Body-Fluid
Exposures
Worldwide, it is estimated that about three million HCWs are
exposed to blood and body fluid (secondary to needlestick or
sharps injuries each year).11 In the United States, blood and
body-fluid exposures resulted in 57 documented cases of HIV
seroconversion through 2001.12 In addition, it is estimated

that 80% of needlestick injuries are preventable.13 Thus, for
the future, it is imperative that each health care facility
increase its efforts to design a program to prevent the occur-
rence of such accidents.

The development of such a program requires multiple
approaches, including safer medical devices, improved tech-
niques for safer handling of sharps, and the use of personal
protective equipment. One of the most effective strategies is
preexposure vaccination against hepatitis B virus (HBV) and
postexposure prophylaxis for human immunodeficiency virus
(HIV) and HBV. It is well known that the HBV vaccine is
highly effective in the protection against HBV infection. The
primary vaccine series produces a protective antibody level in
> 95% of young adults and about 90% protection in adults
after age 40. However, efficacy of HBV vaccine decreases in
older adults.14 The current literature shows that in certain
countries, the compliance rate with the recommendation for
HCWs to receive HBV vaccination is only about 50%.15

Thus, as organizations plan for the future, it is important to
have all HCWs receive the primary vaccination series for
HBV as early as possible to maximize the benefit of such a
vaccination program.

What can employers or the infection control committees
do to improve low rates of vaccination compliance in the
future? The use of a declaration form signed by any HCW
who declines vaccination and including a statement that a
worker declining HBV vaccination remains at risk of acquir-
ing HBV infection is merely a release of liability rather than a
true means of improving vaccination acceptance. What is
needed to foster high compliance rates is a multifaceted pro-
gram.16 Surveillance data may lead to identification of the
HCW groups at highest risk of exposure to blood and body
fluid and what percentage accepted the vaccine. This informa-
tion could be converted to an active action by designing tar-
geted, specific interventions for high-risk groups that had
declined vaccination. Because each health care setting is
unique, local data are important for effective prevention plan-
ning. In addition to data collection and analysis, the selection
of safer devices and training of HCWs play important roles in
the prevention of sharps injuries.17 A hands-on demonstration
is very important, particularly when a new device is intro-
duced into the health care facility. It is a trend now to use
needleless devices to reduce percutaneous exposure to blood
and body fluid. In a survey of 135 hospitals, half these hospi-
tals used needleless intravenous systems.18 The use of
safety‐engineered devices (SEDs), designed to limit blood
contact or to shield the needle after use, was associated with a
75% reduction in percutaneous exposures.19 The cost of the
use of SEDs should be kept in mind when adopting this strat-
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egy. A study evaluating the use of SEDs showed a 49% reduc-
tion in hollow-bore needlestick injuries and a 57% reduction
in high-risk injuries by retractable-syringe use. This reduction
in injuries was associated with an overall budgetary increase of
US$90,000 annually and was thought to be minimal in light
of potential costs from needlestick injuries and follow-up
care.20 So in summary, future programs designed to reduce
blood and body fluid exposure to near zero require the follow-
ing steps for the success of this initiative:
1. Begin with surveillance data to perform a risk assessment
2. Identify high-risk behaviors and groups
3. Design an educational program for most frequently

involved HCWs
4. Provide hands-on training for new injections, needles, and

sharps-disposal practice
5. Use SEDs whenever possible
6. Promote single-use devices, disposing of sharps in punc-

ture-proof containers, and disposing of rather than reusing
containers when they are full to the approved level

7. Promote single-use vials rather than multidose vials

Implementing and Sustaining
Evidence-Based Practices
Many guidelines of evidence-based practices to prevent HAIs
have been introduced into clinical practice.21 Some of these
practices include the prevention of device-associated health
care–associated infection, such as central line–associated
bloodstream infections, ventilator-associated pneumonia,
catheter-associated urinary tract infections, and surgical site
infections (SSIs). However, practice in many health care facili-
ties does not reflect adherence to these guidelines. In spite of
education and organizational pol-
icy, compliance with certain pro-
cedures is less than optimal.22 It is
important for each facility to
understand the obstacles and all
potential causes of infection
within its patient care processes
and for IPC professionals to
develop enhanced skills and use
of performance-improvement
tools to systematically assess the
reasons for the failures. Figure 7-1
provides an example of a cause-
and-effect diagram that surgical-
services personnel can use to
clearly define the potential
causative variables for SSIs, look
at less-than-optimal care system

and provide a high-level view of what potential improvement
projects might promote evidence-based care that can lead to
improved quality and decreased risk.

Infection prevention as a strategic priority for the organi-
zation will not be possible without a systematic methodology
for addressing system breakdowns, sometimes called errors. It
is primarily broken systems that unintentionally lead human
beings to deliver less-than-optimal care. Performance-
improvement initiatives are intended to eliminate errors by
focusing on root causes of suboptimal care, one project at a
time. Future problem analysis should incorporate these meth-
ods and tools.

The cause-and-effect diagram in Figure 7-1 can serve as a
foundation for surgical-infection prevention teams to identify
care breakdowns and highlight evidence-based projects such as
correct IV–line placement, improved hand hygiene, preopera-
tive patient-education redesign, and perioperative/postoperative
glucose management as performance-improvement strategies.

Designing and embedding evidence-based guidelines into
work flow requires the involvement of multifunctional and
interprofessional teams, including frontline nurses, physi-
cians, technicians, quality improvement, patient safety, infec-
tion control, and information technology (IT) staff. The team
can use systematic methods to create change, such as Plan-
Do-Study-Act, Six Sigma, Lean, and other performance-
improvement methods and also can employ general
“change-management” concepts to facilitate such changes.
Senior leaders are critical to these efforts; without their
engagement and support, these teams may not have the right
resources (staff and time) to be able to effectively eliminate
errors in the given processes.
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Figure 7-1. General Cause-and-Effect Diagram for 
Surgical Site Infection Prevention During 
Postoperative Care
Source: Joint Commission Resources.



When planning improvement strategies to imple-
ment and embed evidence-based practice it is impor-
tant to ensure the following:
• Generated solutions are targeting the root cause.
• Actual interventions are being supported by senior

leaders.
• All disciplines are engaged in solution generation.
• Solutions have eliminated error in the work flow

processes.
• Solutions are implemented as a work flow redesign

instead of added work, such as monitoring of a new
policy and/or checklist.

Future efforts to ensure that evidence-based preven-
tive measures are embedded into work flow processes
require several approaches, including the following:23

1. Understand the culture of the organization and
leaders with respect to change

2. Define barriers and challenges in the care system
3. Form an interprofessional team to get input from

appropriate staff
4. Describe the current state of the event and the

desired or future state using techniques such as high-level
maps, identifying risk points, and then drawing the
desired or ideal state. For one such map, see Figure 7-2.
These steps will help identify gaps and errors in the
process generate root causes.

5. Use change-management and performance-improvement
methods for the process

6. Empower frontline staff to speak up
7. Institute pilot tests before fully deploying a large change

process
8. Develop support and collaboration across clinical and sup-

port units within a service
9. Provide data feedback to HCWs
10.Utilize a variety of solution types to monitor and to sus-

tain new processes

Reducing Multidrug-Resistant
Organisms and Antimicrobial
Resistance
As organizations prepare for the future, one of the most criti-
cal efforts of any successful IPC program is the reduction of
multidrug-resistant organisms (MDROs). Monitoring and
controlling these epidemiologically significant organisms
helps staff continually assess the endemic level, work toward
reducing the incidence, and quickly identify any cluster or
outbreak to initiate early intervention and prevent their
spread. Three important future areas for reducing MDROs
and antimicrobial resistance are discussed below.

Antimicrobial Resistance: Metrics for 

Monitoring MDROs

Different health care organizations use different metrics for
such monitoring, which limits the usefulness of these moni-
toring activities in comparing rates among different health
care settings. To standardize MDRO metrics, SHEA/HIC-
PAC developed guidelines and recommendations for met-
rics for MDROs in health care settings.24 Because these
guidelines are not risk adjusted, the guidelines should not
be used for interhospital comparison.24 In addition, labeling
patients as life-long carriers of particular MDROs would
significantly increase the cumulative prevalence of these
organisms in any given health care setting. It has also been
noted that the application of SHEA/HICPAC guidelines
requires significant support from IT and the use of elec-
tronic records. In addition, these metrics are challenging to
construct and require a considerable amount of time.25

Another difficulty is the potential inclusion of data from
active surveillance cultures in the calculation of the metrics.
This type of data would significantly increase the calculated
metrics if active surveillance cultures are practiced widely in
any setting. The question of whether any metric could be
utilized in the IPC activities depends on the ability of that
specific metric to address the need of the organization.
Detailed examination of the clinical and economic impact
of MDROs on the institution (risk assessment) is an essen-
tial first step. The optimal MDRO–control program will
also include a clear statement of goals and deliverables and
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Figure 7-2. High-Level Process Map
This figure shows a high-level process map of responsibilities for nurs-

ing, technical, anesthesia, and surgical staff to prevent 

surgical site infections.



a plan to communicate new initiatives up and down the
organizational hierarchy.26 Joint Commission Resources has
published a toolkit for leaders that addresses the clinical and
economic consequences of antibiotic resistance and MDROs
(see Chapter 6, page 99).26

To achieve the goal of preventing and controlling
MDROs, the following steps are recommended:
1. Use validated metrics for evaluating use of antimicrobial

agents.
2. Identify process and outcome measures to be able to track

processes such as those inherent in the implementation of
bundle procedures and the actual outcome measure, such
as the rate of a specific infection under question.

3. Participate in data validation to ensure that the data are
accurate and usable.

4. Use information technology for alerts regarding isolation of
patients with organisms of epidemiologically significant
importance, such as vancomycin-resistant Enterrococcus
(VRE) and methicillin-resistant Staphylococcus aureus
(MRSA).

5. Wisely use active surveillance data (see Chapter 6 for more
information) collected through screening procedures to
determine colonization with an MDRO.

6. Gather data from all available resources.
7. Assign qualified personnel to calculate and to analyze data.
8. Develop an effective method for dissemination of informa-

tion to appropriate staff.

Antimicrobial Resistance: Proactive Measures

to Reduce Rates

One of the ominous signs in health care is the progressive
increase in the rate of antimicrobial resistance with dimin-
ished production and discovery of new antimicrobial agents.
In fact, it is estimated that about 70% of HAIs are due to a
resistant bacteria for at least one commonly used drug.27 In
2004 the Infectious Disease Society of America (IDSA) drew
attention to six emerging bacteria responsible for two thirds
of all HAIs with the acronym “ESKAPE”28: Enterococcus fae-
cium, Staphylococcus aureus, Klebsiella species, Acinetobacter
baumannii, Pseudomonas aeruginosa, and Enterobacter species.
However, recognizing the importance of Clostridium difficile
as one of the problematic pathogens, IDSA changed
“ESKAPE” to “ESCAPE” to include this organism.28 As a
result of this increasing antimicrobial resistance, it is impor-
tant for health care facilities to develop and to implement
proactive programs to combat the development of resistance.
Although this activity may seem to be simple to adapt in the
health care setting, it is very complicated, as the prevalence of
MDROs from the community may be significant. A collabo-

rative approach among health care sectors in the community
is important to facilitate such an activity, and each organiza-
tion must choose the strategies that fit its culture and will lead
to early and sustained success.

Influencing antimicrobial resistance and trends should be
proactive and incorporate some of the measures through the
following activities:
• Use passive and active surveillance.
• Maximize isolation precautions and incorporate these activ-

ities into a daily routine.
• Implement antimicrobial prescribing audits and feedback

to clinicians.
• Use formulary restriction and preauthorization.
• Standardize medication order sets and clinical pathways (to

foster evidence-based prescribing).
• Use antimicrobial order forms.
• Implement de-escalation of therapy (review culture and

susceptibility pattern with on-going review of therapy).
• Optimize dose (right dose for site of infection; renal dose

adjustment).
• Convert from IV to oral dose as appropriate.
• Provide real-time feedback to improve antimicrobial use;
• Form an interprofessional team for monitoring and

improving antimicrobial prescribing practices.
• Develop and tailor guidelines for treating infections based

on local sensitivity patterns.

Antimicrobial Resistance: New Technology for

Detecting Multidrug-Resistant Pathogens

With the increasing pressure of multidrug resistance as well as
the need for rapid and accurate detection of antibiotic-resis-
tant organisms to determine proper placement and isolation
of patients, there is an increased need for new methodologies
for the identification of these organisms. Recently, rapid
molecular detection methods for selective organism have been
developed. These tests include the detection of MRSA and
multidrug-resistant tuberculosis (MDR-TB). It is well known
that several molecular typing systems are used for determining
microbial clonality and to assess the presence of an outbreak.29

In addition, these techniques are important tools in identify-
ing the source (environmental or personnel) of an outbreak,
distinguishing infectious from noninfectious strains, and dis-
tinguishing relapses from reinfections.30

However, it is increasingly important to have rapid diag-
nosis of the presence of multidrug resistance. Culture meth-
ods may result in a delay of 2 to 3 days before results are
available and thus may delay the isolation process.31 For the
detection of MRSA, two polymerase chain reaction
(PCR)–based assays are used to detect the mecA methicillin-
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resistance gene in S. aureus by targeting the junction of
staphylococcal cassette chromosome mec (SCCmec).32 The
use of rapid molecular testing is thought to be cost effective.33

However, the mecA gene could also be detected in coagulase-
negative Staphylococcus. Thus, it is important to have other
genes detected to differentiate these organisms from S.
aureus.34 In contrast, the presence of vanA and vanB is unique
to enterococci, and thus rapid detection of these genes would
signify VRE.34 Some important issues should be kept in
mind, including the high sensitivity of these assays as well as
the possible presence of inhibitors in clinical samples that may
give rise to false-negative results.

Immunizing Health Care Workers
Immunization of HCWs plays a major role in the reduction
of HAIs, such as outbreaks of influenza and pertussis.35 In
addition, such immunization adds to the protection of the
HCW from HBV or hepatitis C virus as potential infections
secondary to blood or body-fluid exposure.. Thus, it is imper-
ative that, for the future, all medical facilities formulate and
implement comprehensive immunization policies for HCWs.
Despite the well-known benefits of these vaccines, the immu-
nization rates of HCWs for some vaccines fall short of ade-
quate levels. For example, the average immunization rate for
influenza is often low, at about 40%.36 Moreover, low vaccina-
tion rates in health care settings that rely on voluntary vacci-
nation programs continue, despite strong immunization
recommendations made since 1984 by such authorities as the
US CDC and the Advisory Committee on Immunization
Practices. It is important to have at least 90% of HCWs
immunized with influenza vaccine to have effective coverage
to prevent HAIs.37

Should health care organizations depend on the incen-
tive of HCWs to raise the compliance rates, or should they
take more active roles? Historically, relying on HCW incen-
tive has not yielded the required coverage, and thus it has
been proposed by many health care institutions to mandate
such vaccines.38 The policy of mandated immunization
requires HCWs who do not receive a vaccine to have
unpaid leave during their influenza illness or to wear masks
throughout their shifts and identifying marks on their
badges. Such measures have been challenged by some
HCW labor unions. Although these unions support volun-
tary vaccination and strongly encourage compliance with
these recommendations, they support an individualized
decision by each HCW regarding whether to receive a par-
ticular vaccination. It has also been argued that HCWs
should accept the decision to receive vaccines, as it is
embodied in the Hippocratic Oath that new physicians

take—first, do no harm—and that not receiving such vac-
cines poses significant risk and harm to the patients.39

In the future, how can health care organizations and IPC
programs intensify efforts to improve immunization rates
among HCWs? What are the needed strategies to increase
vaccination rates and thus to reduce the burden of the disease
and associated costs? Some health care organizations have
“raised the bar” by achieving more than 95% compliance with
influenza vaccination.40 In the past, the main tools to achieve
this goal were based on education of HCWs, access to avail-
able resources, and providing information on best practices,
guidelines, and recommendations. Educational programs
should be directed toward promoting immunization and
removing misconceptions about vaccines that might interfere
with the institution of effective HCW–immunization pro-
grams. Although these general tools have been successful in
increasing the rate of influenza vaccines in certain health care
settings, it is unlikely that these interventions would be
enough to provide sustainable improvement. Thus, health
care policy makers need to depend on other strategies for the
promotion of staff immunization.

The US-based Joint Commission released a monograph
to improve influenza vaccination, including evidence-based
guidelines, published studies, legislative and regulatory efforts,
accreditation considerations, and practical strategies and tools
to improve influenza-vaccination rates among HCWs.41 These
strategies can be used to improve immunization rates for
other recommended vaccines. JCI standards require organiza-
tions to periodically offer preventive immunizations, and
SHEA and APIC have more specific recommendations. In its
position paper, APIC recommends that influenza vaccine be
required annually as part of a comprehensive strategy to
reduce HAIs for all HCWs with direct patient care.42 More-
over, SHEA endorses a policy in which annual influenza vac-
cination is a condition of initial and continued HCW
employment or professional privileges.43 In a mandatory pro-
gram of influenza vaccination for HCWs, influenza vaccina-
tion rates of > 98% were achieved and sustained over the
subsequent four years.33 Mandating employees who have
patient contact to either be vaccinated annually against
influenza or to sign a declination specifying the reason(s) for
refusal and augmenting this policy with the requirement that
those who fail to comply appear before the Medical Executive
Committee resulted in an 88% rate of vaccination.44 Some
organizations had mandated influenza vaccination; employees
who were neither vaccinated nor exempted were not sched-
uled for work, and if they were still not vaccinated or exempt,
they were terminated. This strict policy resulted in an overall
compliance rate of 98.4%.45



The issue of mandatory vaccination is a controversial
strategy, and the issue of HCW autonomy against patient
safety is a challenging balance to achieve.46–50 However, the
evidence for reduction in influenza infection when the vac-
cine is administered is strong. Thus, for the future, IPC pro-
grams should consider the following strategies to increase
compliance with influenza immunizations:
1. Provide incentives for HCWs to participate in the immu-

nization programs.
2. Mandate vaccination through a regional or local agency.
3. Prepare the organization and the recipients for the manda-

tory policy before implementation with education, bene-
fits, rules, and consequences.

4. Use compliance data in the annual credentialing process as
possible.

5. Utilize mobile clinics to bring the vaccine to HCWs, par-
ticularly during influenza-vaccine campaigns.

6. Provide vaccinations free of charge to the staff.
7. Adopt educational programs specifically targeting myths,

misconceptions and benefits of vaccines.
8. Utilize available monographs and guidelines from local,

regional, and international organizations.
9. Consider a policy mandating influenza vaccination with

the appropriate local and national laws.
10.Monitor compliance with a mandated policy and provide

feedback.
One organization’s influenza-vaccination initiative is

detailed in Case Study 7-1.

Hanan H. Balkhy, MD; Badria M. Alotaibi, MPH; Amnah Al

Aawwam, BSN; Bassem Abukhzam, BSN

Introduction
Every winter, King Abdulaziz Medical City (KAMC), a terti-
ary care center in Riyadh, Saudi Arabia, is faced with major
delays in admitting patients due to full occupancy of hospital
beds. This is mainly due to the large number of patients pre-
senting with influenza and other respiratory illnesses. The
hospital has no way of diverting patients to other hospitals
and is committed to serve the National Guard population.
Hence, HCWs are faced with the risk of acquiring respiratory
illnesses from caring for their patients. Many of the HCWs
prefer to work while sick, enhancing the cycle of disease trans-
mission between HCWs and patients, but many others take

off when ill, which negatively impacts the workforce. One of
the solutions is to maintain a healthy workforce by providing
the annual influenza vaccine to all HCWs and high-risk
patients free of charge. When this vaccination was presented
to the HCWs as a voluntary solution, no more than 29%
complied. Further measures were needed to improve the
influenza-vaccine acceptance among HCWs.

Methods
Since 2003 the IPC department has led an annual campaign
that makes it a priority to immunize, free of charge, all
HCWs and high-risk patients with the annual influenza vac-
cine. These campaigns were administered by the public health
nurses in the IPC department. The campaigns were preceded
by hospitalwide educational campaigns using the hospital’s
intranet as well as brochures, pamphlets, and posters. These
materials provided information on influenza and its symp-
toms, preventive strategies, cough etiquette, vaccine impor-
tance, and ways to get free vaccination.

During the first four campaigns, special clinics were
arranged for HCWs. Special visits were conducted to bring
vaccinations to high-risk areas, such as the critical-care units,
emergency room, hemodialysis unit, and organ-transplant
units. HCWs from those areas who missed those visits, as well
as HCWs from all other hospital departments, were able to
receive their influenza vaccines at the employee health clinic.
Despite using multiple overlapping announcements and
extending the clinic hours for more than three weeks, vaccine
coverage in the first four campaigns ranged between 21% and
29% (see Figure 1).

During the winter of 2007–2008, KAMC adapted a
major methodological change by engaging the nursing depart-
ment in its efforts to enhance the vaccine coverage. The nurs-
ing department, an umbrella of all nurses at all KAMC
departments, administratively covers more than 40% of clini-
cal HCWs at KAMC. Every year before starting the cam-
paign, infection control staff, together with the
nursing-department staff, nominate a champion nurse from
each department to be responsible for immunizing all HCWs
in his or her area under the supervision of infection control
staffs. After engaging the nursing department, vaccine cover-
age more than doubled, as can be seen in Figure 1.

A second major methodological change was adopted in
2009 as an extra precautionary step to the H1N1 influenza
pandemic. Precampaign advertisements and announcements
stressed the mandatory rather than voluntary nature of the
2009–2010 seasonal influenza vaccination. However, HCWs’
anxiety during the pandemic probably masked any benefit of
this methodological change, and instead KAMC experienced
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a 17% drop in coverage compared to the previous season.
Interestingly the drop was observed only among physicians
and paramedical personnel but not nurses. Analysis of the
signed waiver for those who refused to receive their vaccines
showed that the majority had had bad vaccine experiences,
including previous reactions to influenza vaccine (55%) and
allergy to eggs (13%). Moreover, 2% refused to receive the
vaccine because they had PCR–proven H1N1 disease during
the pandemic, which was an acceptable reason to decline vac-
cination.

Analysis of vaccine coverage by job category during the
last three seasons (see Figure 2) showed that nurses had the
highest coverage (80%, p < 0.001), followed by physicians
(74%), and paramedical personnel (67%). This is in contrast
with some reports that showed that physicians had the highest
coverage. KAMC leaders believe that engaging nurses from all
hospital departments may have contributed to this high
influenza-vaccine coverage.

Results
The annual influenza campaign has been a major challenge
every year. It seems that the fears and concerns about vaccine
side effects remain a major hindrance to its acceptance by
HCWs, specifically physicians. KAMC leadership believes
that engaging the nurses will dramatically improve the uptake
of the vaccine, but not to the highest level possible. Making
the vaccine mandatory rather than voluntary improved vacci-
nation rates even further.

Lessons Learned
The biggest lesson learned is that the engagement of other
HCWs, specifically nurses, in the influenza campaign had a
major positive impact on immunization rates. KAMC leaders

need to be creative when engaging physicians in future cam-
paigns and identifying and engaging champions among the
different disciplines for the coming years.

Using Social Marketing in Health
Care Worker Behavior Change
The tradition of infection prevention and control dictates dis-
semination of information through multiple levels of staff and
leaders to all HCWs. Effective communication will help to
achieve desired behaviors and improvements in infection con-
trol activities, such as hand hygiene, isolation procedures,
management of devices, and other practices. Often education
is seen as the primary method of communication, but many
studies show that simple education alone does not improve
behavior.51–54 Numerous approaches have been used to change
HCW behavior. Pittet showed that improving compliance
with hand hygiene required a multifactorial approach, includ-
ing education, visual reminders, feedback, administrative
rewards, and availability of alcohol-based hand rubs.55 Many
researchers have employed change-management or behavioral-
change theory techniques to promote effective infection con-
trol behaviors.56 According to the theory of planned behavior,
the immediate cause of compliance with hand hygiene is
intention to perform hand hygiene. This intention is antici-
pated by attitude, subjective norm (a person’s perception of
the social pressure), and the perception of the ease or diffi-
culty in performing hand hygiene.57 When, despite enormous
effort, IPC hand-hygiene behaviors have not improved, some
organizations have attempted to enforce policy compliance by
denying merit increases, using discipline, or even terminating
employees for policy violations. Others have implemented
nonreimbursement or noncompensation for sick days. How-
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Figure 1. Overall Seasonal Influenza Vaccination
Coverage Among Health Care Workers

Figure 2. Seasonal Influenza Vaccination Coverage
Among the Different Disciplines at King Abdu-
alziz Medical City, Riyadh, Saudi Arabia



ever, such disciplinary actions may interfere with the
employee-employer cooperative relationship, decrease morale
and trust, create anxiety, and interfere with an effective care
team.57

Social marketing has been explored as a tool for creating
change in staff behavior. In 2008 the American Marketing
Association defined marketing as “the activity, set of institu-
tions, and processes for creating, communicating, delivering,
and exchanging offerings that have value for customers,
clients, partners, and society at large.”58 Social marketing is
concerned with a few concepts to drive change, including the
following59:
• Voluntary behavioral change is a key component relying on

change that is not correctional in nature.
• Behavior change is driven by the needs of HCWs and the

benefits or disadvantages they perceive will be gained from
such a change.

• Techniques such as segregation, custom-made techniques,
and concentration on the welfare of the individual and the
society and not of the organization are other important
components of social marketing.

In infection prevention, the population of HCWs may be
“segmented” into subgroups with unique perspectives on
accepting influenza vaccine. For these subgroups, the social
marketer may develop communication strategies that are cus-
tom designed for each particular group. In social marketing,
the concept of marketing is used to establish an environment
that will drive a change in behavior rather than to endorse or
support a commercial product. In the social-marketing
process, different concepts are taken together to promote an
infection control behavior, specifically addressing the needs of
HCWs and the stage of readiness for change and compli-
ance.60 In addition, social marketing considers how staff per-
ceive benefits of compliance with a specific policy that could
be related to personal gain, such as protecting self or family
members from MDROs or influenza. In one study about
influenza vaccination, 89% of those who received the vaccine
stated that they did so to protect themselves.36 Looking at
compliance with infection control measures or recommenda-
tions shows that noncompliance is a competitive activity.
Competition in social marketing means that HCWs may not
comply with hand hygiene, because not washing hands is
more convenient and faster.57 Social marketing is a way of
looking at IPC promotion through the eyes of the customers
(HCWs) and planning for activities that promote compliance
with infection control measures through the use of multiple
techniques and tactics.

The role of social marketing has not been utilized well in
the field of infection control. However, with the explosion of

tools and technology is this area, it should be considered for
future planning directed at behavior change. This technique
can provide IPC professionals with methods to complement
education and policies and to reduce barriers to change while
offering opportunities for improvement, and it offers a multi-
faceted approach to change that has proven to be effective.58

Practical steps to using social marketing include
• employing change-management theory to drive a change in

behavior;
• utilizing behavior-change theories to understand health

care dynamics and to promote hand hygiene;
• developing interdisciplinary action plans to improve com-

pliance with infection control;
• customizing infection-prevention activities to address indi-

viduals and institutional needs;
• relating improved compliance rates to personal gains; and
• looking at infection prevention and control activities

through the eyes of HCWs.

Developing Future Infection 
Prevention and Control Staffing
Resources
In the 1980s the US CDC performed the SENIC study,
which proposed that staffing infection control programs with
1 infection control practitioner for every 250 occupied acute
care beds was adequate based on the practice in many health
care facilities in the United States at that time.61 However,
increasing demands on infection control, expansion of the
role, and lack of adequate resources were cited as the most fre-
quent reasons for the lack of optimal infection control per-
formance.62 Thus, a Delphi study was performed that showed
that a ratio of 0.8–1.0 infection control practitioners for every
100 occupied acute care beds would be necessary to perform
the essential functions of the role.63 Many health care systems
may find these staffing ratios a challenge in the face of
increasing health care costs and the need to optimize man-
power.

Many health care facilities in the international commu-
nity have inadequately staffed infection-prevention pro-
grams. When increasing numbers of staff, the IPC team
should review the several published studies64–67 to identify
formulas for staffing that have been tested. The team
should also evaluate the infection control needs of the pop-
ulations they serve in the organization to determine the
level of required resources. With this information in hand,
they can make the business case to the leaders to obtain
staff based on enhancing patient safety and reducing infec-
tion risk to patients, eliminating harm to staff, or avoiding
lost revenue. In addition to considering increased staff, sen-
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ior management could establish a performance-improve-
ment team to develop and implement strategies to reduce
HAIs. Using a focused surveillance approach could also save
money and resources. These surveillance activities should
concentrate on high-volume, high-risk, or problem-prone
infections. Of course, tracking MDROs is of great impor-
tance for any organization and could be done through the
microbiology laboratory followed by clinical assessment
done by the IPC staff. The infection control practitioner
could use data on the number of prevented HAIs and the
estimated costs avoided to build the case for more resources
when appropriate.68 Having a lower infection rate—or a
no-infection “zero target”—should always be the organiza-
tion’s goal, and it is also important for health care leaders to
be educated about these issues so they can make decisions
about allocating the needed budget and resources.

Designing the Environment for
Infection Prevention and Control
With the increasing popularity of patient- and family-cen-
tered care and the recognition that the design of the envi-
ronment can influence infection risk, there is an increasing
demand on changing the design of newly built or renovated
acute care hospitals and other care settings. Recently, the
concept of “evidence-based design” was introduced.69 Sin-
gle-occupancy rooms provide many benefits, including
enhanced privacy, support for patient-centered care, fewer
room-to-room transfers, flexibility with adaptable acuity,
and spatial separation, to mitigate cross-transmission of
pathogens. Studies have shown that single-room design was
associated with a lower risk of acquiring epidemiologically
significant organisms, such as MRSA, Pseudomonas spp, and
Candida spp.70,71 Although single-room design is associated
with higher costs compared with multibed rooms, benefits
for safety and comfort of the patients outweigh this
increased cost.70,71

Thus, in the future, as new construction or renovation
is being planned, IPC professionals and health care epi-
demiologists should be involved in facility design from a
building’s inception. They are critical to providing guidance
to reduce the risk of infection,72 particularly from
aspergillosis.73 They should lead or participate in a formal
assessment of infection risk during construction, as
described in Chapter 6.73 As IPC professionals become
more involved in healthy environments, they must become
proficient in safe design features that can be incorporated
into a building and also knowledgeable about how patients
and supplies move through the environment. While there
are many considerations, the three aspects that should be

considered in all future safe environmental design are flow
of supplies, patient flow, and ventilation.

Appropriate Flow of Supplies

Materials should flow from contaminated areas to clean areas
with no back-and-forth activity; for example, in areas such as
procedure areas (including wound-care management), surgical
units where major and minor procedures are performed
(including day surgery, excision clinics, preoperative and
recovery rooms), and work areas where instruments are
processed (central sterilization and disinfection units). The
operating rooms should be walled and be in one area to mini-
mize dust and to eliminate flies or rodents, particularly in
resource-poor countries, and to have central air-conditioning.
The operating rooms should be located away from areas of
the hospital heavily traveled by staff, patients, and visitors.
Areas for processing instruments should be designed to have
at least three sections: decontamination, packaging, and steril-
ization and storage. Physical barriers should separate the
decontamination area from the other sections to contain con-
tamination on used items.74 The challenge is containing con-
tamination and reminding staff to move in one direction.

Patient Flow

The flow of patients with MDROs and other pathogens or
infections may pose a risk for other patients if colonized or
infected patients are not identified within the organization.
Some hospitals rely on written lists to identify and to commu-
nicate to other staff which patients are placed in isolation.
However, this process requires vigilance and manpower, and
patients may be transferred with contaminated equipment or
without notice. To overcome this difficulty in the future, it
would be helpful to have a computerized flagging system
rather than paper lists, particularly in this era of electronic
medical records. This is of particular importance for patients
with infectious tuberculosis (TB and other airborne infec-
tions).

Ventilation

It is important to note that rooms with variable ventilation
(meaning they can be manually switched between positive
and negative pressure) are not permitted in newly constructed
facilities or in renovated areas of the facility.72 The number of
rooms required for airborne-infection isolation should be
determined by a risk assessment of the health care facility.35

Hospital management is challenged with the logistics of
securing sufficient numbers of airborne-infection isolation
rooms (AIIRs) or of providing designated areas for patient
cohorts when the number of AIIRs is insufficient.35
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Using Data Mining and 
Information Technology
Surveillance of HAIs relies heavily on the quality of surveil-
lance data to assist IPC professionals to focus their activities
on specific types of infections, epidemiologically important
microorganisms, and wards and locations where HAIs are
high. This important aspect of the infection control program
has historically relied on manual collection, sorting, and
analysis of data. With current and future advances in informa-
tion technology, IPC professionals should expect to have tech-
nological systems that provide accurate and reliable data in a
more timely manner and to use this capability to more rapidly
identify potential endemic HAIs and outbreaks. Studies of
data-mining systems have found that IPC programs that use
automated-surveillance technology are more likely to imple-
ment evidence-based practices to control and to prevent
HAIs,75 that the use of an electronic surveillance system
decreases the time spent conducting surveillance by up to
61%,76 and that the use of an automated surveillance system
may allow more time for data analysis and interventions to
improve patient care.77 However, despite these advantages,
few hospitals currently have data-mining technology. In one
survey, only 23% of 192 organizations had electronic surveil-
lance systems.75

In the future, technology will be employed to provide a
number of more refined opportunities for data analysis. For
example, electronically linking bacteriology databases with
hospital mortality records can be a simple and reproducible
tool for identifying the number of deaths attributable to
HAIs. One study of linking these two databases found that
HAIs were the cause of 0.9% of all patients’ mortalities and
a contributory cause in another 8.0% of patients.78 With
the current state of technology, it is now possible to link
data from the clinical-laboratory and hospital-information
systems, thus creating association rules linking patients,
sample types, locations, organisms, and antibiotic suscepti-
bilities.79 In the future, it is proposed that this technology
will become more sophisticated and useful to IPC staff. Of
importance, the estimated sensitivity of automated-surveil-
lance systems ranges from 0.65 to 0.943, with a specificity
ranging from 0.72 to 0.999.80 As technology improves and
the sensitivity of automated-surveillance system approaches
100%, this will be an important characteristic to save infec-
tion control practitioners’ time.81 Thus, better utilizing the
infection control practitioners’ time in the future will
include doing the following:
1. Use automated-surveillance systems
2. Use IT systems for data mining to identify potential infec-

tions and outbreaks

3. Link multiple systems, such as microbiology, health infor-
mation, and pharmacy data, to extract information related
to antibiotic utilization and clusters of drug-resistant
organisms

Planning for Emerging Diseases
and Pathogens
The emergence of new infections and the reemergence of old
diseases keep infectious diseases as a leading cause of morbid-
ity and mortality throughout the world. Reemerging infec-
tious diseases usually reappear after a significant reduction in
the number of cases, such as Enterovirus, Clostridium difficile,
and enterotoxigenic Eschericia coli. On the other hand, emerg-
ing diseases include outbreaks of previously unknown dis-
eases, such as NDM (New Delhi metallo-beta-lactamase
[NDM-1]), or an increased incidence in the past two decades
of known diseases. It was noted in 2005 that there were about
1,400 recognized infectious pathogens, and 180 (12.9%) were
emerging or reemerging.82

Recently, there was an emergence of NDM and
Escherichia coli (EHEC) O104:H4. NDM-1 was first detected
in 2008 in a Swedish patient of Indian origin with Klebsiella
pneumoniae infection; the organism was subsequently
reported in many patients from India, Pakistan, the United
Kingdom, 13 European countries, and Canada.83 This new
strain poses several challenges: the need for vigilance, the ease
of spreading a resistant strain throughout the globe, and the
risk of plasmid-mediated transfer of this carbapenemase
enzyme blaNDM-1 between different bacteria.83

Emerging and reemerging infections will occur in the
future. As these occur, IPC programs will need to maintain
effective surveillance systems within their own organizations,
to link with global surveillance databases, and to design cre-
ative and unique methods to manage patients’ infections with
new diseases. It is also important to have early warning sys-
tems for the emergence of new infectious diseases. The collab-
oration between public health and infection control is very
crucial. They should work together to develop surveillance
systems for early recognition of diseases and effective
responses to limit the spread of these diseases. In addition,
better predictive capabilities are needed for the detection of
emerging infectious diseases. We should not depend on crisis
management but develop a strategic plan for these diseases.
Having a regional, a local, and an international surveillance
activity coupled with an accurate database for emerging and
reemerging infectious diseases also would be very helpful.
Sidebar 7-1 describes one country’s efforts to coordinate
infection prevention efforts at the national level through the
Ministry of Health.
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Introduction

Health care in Kenya includes public and private sectors. In

2008, the government’s Ministry of Health (MOH) was split

into two ministries—the Ministry of Medical Services and Min-

istry of Public Health and Sanitation. The private sector con-

sists of private for-profit, faith-based, and nongovernmental

organization facilities. Health services are provided through a

network of more than 6,000 health facilities nationwide, with

the public-sector system accounting for about 51% of these

facilities.

The Kenyan government, through the MOH, recognized that

HAIs were a problem within the health care system and had

put in place various policies addressing aspects of IPC in the

country. However, the country lacked a comprehensive IPC

policy to guide HCWs on the issues of infection control prac-

tices.

The Process

In 1998 some MOH staff were sensitized on IPC concept

through various workshops organized by WHO. These staff

started the process of developing IPC policy but faced many

challenges, including transfers, retirements, and the lack of a

well-coordinated team to spearhead the process. This led to

collapse of the process until 2004, when a US President’s

Emergency Plan for AIDS Relief (PEPFAR)–funded project

(making medical injection safe, or MMIS) was implemented by

an outside consultant. MMIS worked with the MOH to estab-

lish an injection-safety task force, which revived interest in the

IPC with a bias on injection-safety practice in the country. The

task force developed a policy and standard guidelines on

injection safety.

In August 2009 the MOH began the process of developing the

National IPC Policy and Guidelines for Health Care Services

in Kenya. This process began with a situational analysis to

determine IPC practices and to identify the gaps for such prac-

tices. The analysis was made through interviews and direct

observation of practice with policy makers and health care

workers in public, private, and faith-based health sectors

across various regions of the country. The analysis identified a

need for simple, user-friendly IPC policies and guidelines for

all types of staff at all levels of the health care system. The sit-

uational analysis revealed that few facilities had active IPC

committees, while others were inactive, having not met for

more than six months prior to the situational analysis. The

need to set up active IPC committees in all health care facili-

ties was identified as critical to strengthen IPC. A subsequent

stakeholder forum agreed on the need for a national policy on

IPC as well as guidelines for all health care services in the

country to help the facilities practice IPC uniformly.

Results

In September 2009 a national committee to spearhead

development of the IPC Policy and Guidelines was formed,

with members drawn from the national MOH office and

health care providers from public, private, and faith-based

health sectors, medical training institutions, and nongovern-

mental organizations. This committee conducted a technical

appraisal of a draft of National IPC Policy and Guidelines

that had been prepared by a consultant contracted to lead

the process. The draft was later reviewed by national and

international IPC experts during a regional IPC workshop in

November 2009.

The committee met regularly to review the inputs from vari-

ous experts. The National IPC Policy was also reviewed by

the MOH departmental heads, who gave their input and took

ownership of the policy and guidelines development. The

National IPC Policy and Guidelines for Health Care Services

in Kenya were subsequently edited and finalized. The final

document was later printed, launched, and disseminated to

HCWs in the country.

The National IPC Policy for Health Care Services in Kenya

aims to promote high standards of IPC to reduce the risk of

HAIs and to improve the safety of patients, clients, HCWs,

and the general public in Kenya. It identifies the roles and

responsibilities of the various players in promoting IPC prac-

tice, the legal and regulatory framework for best IPC prac-

tice, continuous quality improvement, promotion of HCW

safety, and advocacy and resource mobilization for IPC. The

National IPC Guidelines for Health Care Services in Kenya

aim to standardize IPC practice in the country by using evi-

dence-based best practices. The guidelines provide the pro-

cedures for carrying out standard and transmission-based

precautions, including isolation, environmental management

practices, traffic flow, instrument and equipment processing,

laboratory safety and precautions, laundry and linen pro-

cessing, HCW occupational safety, and prevention of HAIs.

These documents were developed through the collaborative

efforts of the MOH, the US CDC, other implementing part-

ners, and other key stakeholders demonstrating genuine pub-

lic-private partnership in the improvement of health care in

Kenya toward achievement of the United Nations’ Millennium

Development Goals (MDGs) and national health goals.

Through these efforts, HCWs now have documents that allow

them to practice IPC in a standard way; to define the proce-

dures, roles, and responsibilities for IPC committees; and to

provide a platform for continuous quality improvement.

Lessons Learned

Developing a national infection control policy requires MOH

commitment, collaboration, and partnership with key stake-

holders. Qualitative data from the situational analysis were

used to inform the process of developing the documents.

Sidebar 7-1. Developing a National Infection Prevention and Control 
Policy: The Ministry of Health, Kenya



Conclusion
This chapter describes some of the future issues and looming
challenges that may alter priorities and require intensified
efforts in practice during the next several years. Health care
epidemiologists, infection control practitioners, governments
and other leaders, policy makers, and members of the public
who are committed to infection prevention should consider
these issues as they contemplate and plan for the future.
Employing effective solutions to future challenges will lead to
improved patient safety and quality of care.
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T
he following is a list of all Joint Commission Inter-
national (JCI) requirements specific to the area of
infection prevention and control (IPC). Also indi-

cated is whether JCI requires written documentation of
compliance and whether that documentation should be
provided in the English language. Please note that only
standards pertaining to IPC are included. Although the

complete text of all IPC–related standards is provided, only
the IPC–related applicability text (in italics) is included—
when the applicability is not stated directly in the standard
text—due to space limitations. For a complete list of all
current JCI standards, see JCI’s accreditation and certifica-
tion Web page at http://www.jointcommissioninternational
.org/Accreditation-and-Certification-Process/.
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Appendix 1

JCI Infection Prevention and Control Requirements

Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

International Patient Safety Goals (IPSG)

IPSG.5 The ambulatory care organization develops an approach to reduce the risk of

health care–associated infections.

Policy and 

Procedure

Yes

Infection Control and Facility Safety (IFS)

IFS.1 The organization designs and implements a comprehensive program to reduce

the risks of organization-acquired infections in patients and staff.

Program No

IFS.2 One or more individuals oversee all infection prevention and control activities. This

individual(s) is qualified in infection control practices through education, training, experi-

ence, or certification.

None No

IFS.3 There is a designated coordination mechanism for all infection prevention and

control activities that involves clinical and managerial staff as appropriate to the size and

complexity of the organization.

None No

IFS.4 The infection prevention and control program is based on current scientific knowl-

edge, accepted practice guidelines, and applicable law and regulation.

None No

IFS.5 The ambulatory care organization identifies the procedures and processes associ-

ated with the risk of infection and implements strategies to reduce infection risk.

Process

Policies

No

Ambulatory Care

http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/
http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

IFS.7 The ambulatory care organization’s facility is designed to provide accessible, effi-

cient, and safe clinical care in a secure and supportive environment.

Facilities that house ambulatory care organizations have a number of design features
that make them accessible to all types of patients and facilitate care that is personal,
safe, and secure. Such features include the following:…
c) Adequate hand hygiene methods are located in or adjacent to the office/exam rooms.
e) The premises, fittings, and furniture are kept clean and in good repair, meeting stan-
dards for lighting, heating, ventilation, and infection prevention and control.
f) A special, separate waiting area with separate ventilation is available for patients who
may have an infectious disease.
g) Safe storage and disposal for clinical waste and potentially infectious waste that
require special disposal, such as sharps/needles and other disposable equipment that
may have come in contact with body fluids, is available.

None No

IFS.10 The ambulatory care organization has a plan for the inventory, handling, storage,

and use of hazardous materials and the control and disposal of hazardous materials

and waste.

The ambulatory care organization identifies and safely controls hazardous materials and
waste according to a plan. … The plan provides processes for
a) handling, storage, and use of hazardous materials;
b) the inventory of hazardous materials and waste;
c) reporting and investigation of spills, exposures, and other incidents;
d) proper disposal of hazardous waste;
e) proper protective equipment and procedures during use, spill, or exposure;
f) documentation, including any permits, licenses, or other regulatory requirements; and
g) proper labeling of hazardous materials and waste.

Plan No

Patient Access and Assessment (PAA)

PAA.1.1 Patient flow in the ambulatory care organization is designed to provide uniform

access based on the needs of the patient.

Patients with or without an appointment, patients who are obviously ill and possibly
infectious to other patients and staff, patients with emergency needs that require stabi-
lization and transfer, and other types of patients all need to be managed efficiently.

None No

PAA.8 Pathology and clinical laboratory services and consultation are readily available

to meet patient needs.

PAA.8.1 Laboratory services provided within the ambulatory care organization meet appli-

cable local and national standards, laws, and regulations; are directed and staffed by quali-

fied individuals; are organized with adequate supplies; and have a quality control program.

PAA.8.2 Current written policies and procedures are readily available and address, at a

minimum

• specimen collection;

• specimen preservation;

• instrument calibration;

• quality control and remedial action;

• equipment performance evaluation; and

• test performance.

Laboratory services provided within the ambulatory care organization meet the following
requirements:
• They participate in the organization’s infection prevention and control program.

None

Policy and 

Procedure

Written Quality

Control Program

Program 

Document

Policy and 

Procedure

No

No

No

No

No
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

PAA.3.1 The scope and content of initial assessments conducted by different clinical

disciplines is defined in writing and is based on applicable laws and regulations.

Each ambulatory care organization identifies those patients who may require additional
assessment and appropriately modifies the assessment process. For example, the
assessment process may be modified for patients who have special needs, such as…
patients with infectious or communicable diseases.

Written Criteria Yes

Patient Care and Continuity of Care (PCC)

PCC.3.1 Policies and procedures guide the care of emergency patients.

PCC.3.2 Policies and procedures guide the use of resuscitation services throughout the

organization.

PCC.3.3 Policies and procedures guide the handling, use, and administration of blood

and blood products.

PCC.3.4 Policies and procedures guide the use of restraint.

PCC.3.5 Policies and procedures guide the care of those at-risk populations identified

by the organization.

Ambulatory care organizations may treat a wide variety of at-risk patient populations.
The organization identifies such at-risk populations they serve, including populations
such as… patients with infectious or communicable diseases.

Policy and 

Procedure

Policy and 

Procedure

Policy and 

Procedure

Policy and 

Procedure

Policy and 

Procedure

Yes

Yes

Yes

Yes

Yes

PCC.5 Medications available within the ambulatory care organization for dispensing to

patients or for practitioner administration are organized efficiently and effectively, and

use is guided by policies and procedures.

As applicable to the situation, the policies and procedures are developed by qualified
and relevant practitioners and address… (d) the medication recall process, including
patient notification and the inadvertent use of medications known to be expired.

Policy and 

Procedure

No

Patient Rights and Responsibilities (PRR)

PRR.2.2 Patients and, when appropriate, families are informed of their responsibilities in

the care process.

The ambulatory care organization identifies those responsibilities for patients and, when
appropriate, families in the care process. Each organization identifies those responsibili-
ties through a collaborative process involving patients, health care practitioners, and
other appropriate individuals.
The responsibilities identified include at least… d) respecting the organization’s policies
and procedures related to smoking, infection prevention and control, and environmental
care.

None No

Patient Record and Information Flow (PRI)

PRI.9 The ambulatory care organization collects and analyzes aggregate data to sup-

port patient care, effective management, and the quality and patient safety program.

The ambulatory care organization collects and analyzes aggregate data to support
patient care and ambulatory care organization management. … In particular, aggregate
data from risk management, utility system management, infection prevention and con-
trol, and utilization review can help the ambulatory care organization understand its cur-
rent performance and identify opportunities for improvement.

None No
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

Improvement in Quality and Patient Safety (IQS)

IQS.3 Quality monitoring includes both clinical and managerial processes and outcomes

as selected by the ambulatory care organization’s leaders.

Clinical monitoring areas include [as applicable to the organization]… infection.

Plan No

Human Resource Management (HRM)

HRM.2 New staff orientation provides initial job training and assessment of capability to

perform job responsibilities.

The orientation includes, as appropriate, the reporting of medical errors, infection pre-
vention and control practices, the organization’s policies on medication orders, and so
on. … Any contract workers and volunteers are also oriented to the ambulatory care
organization and their specific assignment or responsibilities, such as patient safety and
infection prevention and control.
HRM.2.1 Ongoing in-service or other education and training maintain and improve staff

competence.

To maintain acceptable staff performance, teach new skills, and provide training on new
equipment and procedures, the ambulatory care organization provides or arranges for
facilities, educators, and time for ongoing in-service and other education. … For exam-
ple, medical staff members may receive education on infection prevention and control,
advances in medical practice, or new technology.

None

None

No

No

HRM.4 Health professional training and education, when provided within the ambulatory

care organization, are guided by policies that ensure adequate supervision.

The ambulatory care organization provides the required level of supervision for each
type and level of trainee or community worker. The trainees and community workers are
integrated into the organization’s orientation, quality, patient safety, and infection pre-
vention and control programs.

None No

Clinical Care Program Certification

Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

International Patient Safety Goals (IPSG)

IPSG.5 The clinical care program develops an approach to reduce the risk of health

care–associated infections.

Policy and 

Procedure

Yes

Delivering or Facilitating Clinical Care (DFC)

DFC.2 All clinical and nonclinical staff are oriented to the program and to their specific

job responsibilities.

The orientation includes, as appropriate, the reporting of medical errors; infection pre-
vention and control practices; the program’s policies, procedures, and guidelines; and
any other necessary information and training.

None No



Appendix 1: JCI Infection Prevention and Control Requirements 149

Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

International Patient Safety Goals (IPSG)

IPSG.5 The clinical laboratory develops an approach to reduce the risk of health care–

associated infections.

Policy and 

Procedure

Yes

Resource Management and Laboratory Environment (RSM)

RSM.4.4 The laboratory follows written guidelines for the periodic evaluation of all

reagents, including water, to provide for accuracy and precision of results.

f) The laboratory does not use materials of substandard reactivity or outdated or deterio-
rated materials.

Document No

RSM.6 The laboratory has a plan for inventory, handling, storage, and use of hazardous

materials and the control and disposal of hazardous waste.

RSM.6.1 The laboratory uses a coordinated process to reduce the risks of infection as a

result of exposure to biohazardous materials and waste.

Document

Document

No

No

Management and Leadership (MGT)

MGT.4.2.1 Quality measurement includes those aspects of the following that are

selected by leaders:

a) The laboratory’s safety and infection control programs

None No

MGT.4.6 Data are analyzed when undesirable trends and variation are evident from the

data.

When the laboratory detects or suspects undesirable change from what is expected, it
initiates intense analysis to determine where best to focus improvement. In particular,
intense analysis is initiated when levels, patterns, or trends vary significantly and unde-
sirably from
• what was expected;
• those of other laboratories; or
• recognized standards.
Analyses are conducted for
• all confirmed transfusion reactions, if applicable to the laboratory; and
• other events, such as infectious disease outbreaks.

None No

Quality Control Processes (QCP)

QCP.11.1.1 A detailed history of a donor is performed prior to selection for blood donation.

The history performed is adequate to screen out unsuitable donors. It includes providing
donors with educational materials explaining the risks of infectious disease, unusual
antibodies, and, as feasible, drugs.
The history of the donor includes the following:
• drug use; history of infectious disease, such as malaria or hepatitis; positive blood test 
for HBsAg; or, during the preceding 12 months,

• receipt of a transfusion of blood or blood components;
• receipt of hepatitis immunoglobulin;
• skin penetrations, such as tattoos or acupuncture; and/or
• history of incarceration for at least 72 hours in a correctional institution.

Document No

Clinical Laboratories
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

QCP.11.1.2 An adequate physical examination is performed prior to approving the indi-

vidual as a blood donor.

A proper physical examination is necessary to ensure the health of the donor and safety
of the blood. The physical examination is performed by a qualified individual and docu-
mented. It should include the following, with defined criteria for acceptance of the donor:
…d) Arm inspection to ensure the absence of skin punctures or scars indicating injection
of narcotics, and no infectious skin diseases that would become a risk of contamination
of the blood

Document No

QCP.11.10.3 The director has defined criteria for recognition of transfusion reactions, as

well as steps to take when symptoms occur.

The following are defined and implemented:
k) When faulty components have or might have caused a potential adverse reaction,
there is a process for notifying the blood donor service that provided the component and
for follow-up for transfusion-transmitted disease, including a procedure that describes
how recipients who have been transfused with potentially infectious blood or compo-
nents are to be notified and counseled.

Document No

QCP.14 The laboratory follows written policies and procedures for molecular testing.

QCP.14.1 Validation studies include representatives from each specimen type expected

to be tested in the assay and specimens representing the scope of reportable results.

QCP.14.2 The laboratory establishes quality control limits, reference ranges, and

reportable ranges.

QCP.14.3 The laboratory verifies each test run of patient samples in molecular pathol-

ogy, using quality controls.

QCP.14.4 Molecular testing reports include specific testing information.

QCP.14.5 The laboratory follows written policies and procedures for molecular genetic

testing.

QCP.14.6 Molecular genetic testing reports include specific testing information.

Molecular testing is the analysis or the detection of nucleic acids by hybridization, with
or without amplification.
Molecular testing has become an area of rapid growth and change in the laboratory.
This is due to the tremendous potential that molecular testing has for improving the pre-
diction, prevention, detection, and treatment of disease. It promises to be extremely
useful in diagnosis, therapy, epidemiologic investigations, and infection control.
While molecular testing shows great promise, like any other medical testing, it also has
the potential to cause great harm if errors occur. Inaccurate results can lead to misdiag-
nosis or inappropriate treatment or counseling. Therefore, standards are used to suffi-
ciently support the safeguards required for molecular testing.

Document

Document

Document

Document

Document

Document

Document

No

No

No

No

No

No

No
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

International Patient Safety Goals (IPSG)

IPSG.5 The home care organization develops an approach to reduce the risk of health

care–associated infections.

Infection Prevention and Control (IPC)

IPC.1 One or more individuals, qualified in infection control practices through education,

training, experience, or certification, oversee all infection prevention and control activities.

IPC.2 The home care organization designs, implements, and designates a coordination

mechanism for a comprehensive program to reduce the risks of organization-acquired

infections in patients and staff.

IPC.3 The infection prevention and control program is based on current scientific knowl-

edge, accepted practice guidelines, and applicable law and regulation.

IPC.4 The home care organization uses a risk-based approach in establishing the focus

of the health care–associated infection prevention and reduction program.

IPC.4.1 The home care organization implements and supports an evidence-based

immunization program.

IPC.5 The home care organization identifies the procedures and processes associated

with the risk of infection and implements strategies to reduce infection risk.

IPC.6 Gloves, masks, eye protection, other protective equipment, soap, and disinfec-

tants are available and used correctly when required.

IPC.7 The home care organization provides education on infection control practices to

family, patients, and all care providers.

Patient Access and Assessment (PAA)

PAA.2.2 The home care organization conducts individualized initial assessments for

special populations cared for by the organization.

In particular, if present in the patient population, the assessment process may be modi-
fied for high-risk patients, such as… infectious patients.…

Patient Medication Management (PMM)

PMM.2.3 The home care organization has a medication recall system.

There is a policy or procedure that addresses any use of or the destruction of medica-
tions known to be expired or outdated.

Improvement in Quality and Patient Safety (IQS)

IQS.3 The organization’s leaders identify key measures in the organization’s structures,

processes, and outcomes to be used in the organizationwide quality improvement and

patient safety plan.

IQS.3.1 The organization’s leaders identify at least five (5) key measures for each of the

organization’s clinical structures, processes, and outcomes.

IQS.3.2 The organization’s leaders identify at least five (5) key measures for each of the

organization’s managerial structures, processes, and outcomes.

IQS.3.3 The organization’s leaders identify key measures for each of the International

Patient Safety Goals that are applicable to the home care surveys provided.

The measures selected related to the important clinical areas include [when applicable
to services provided]…antibiotic or other medication use; use of blood/blood products;
infection prevention and control, surveillance, and reporting.

*JCI Home Care survey requirements were not finalized at the time of this publication; however, the standards language represented above is 
official as of 1 January 2011. Go to http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/ for updated information. 

Home Care*

http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

IQS.7 Data are analyzed when undesirable trends and variation are evident from the data.

An analysis is conducted for… other events, such as infectious disease outbreaks.

Management and Safety of the Environment (MSE)

MSE.4 The home care organization has a plan for the identification of, handling, stor-

age, and use of hazardous materials and the control and disposal of hazardous materi-

als and waste.

The plan addresses the patient’s environment and provides processes for
• handling, storage, and use of hazardous materials;
• the identification of hazardous materials and wastes stored in the home;
• a process for managing spills, exposures, and other incidents;
• proper disposal of hazardous wastes;
• proper protective equipment and procedures during use, spill, or exposure; and
• proper labeling of hazardous materials and wastes.

MSE.5.1 Equipment that is received and stored by the home care organization for use in

the patient’s home is stored appropriately.

The home care organization’s receipt and storage of equipment includes
• clearly identifying and separating areas for

– clean equipment and dirty equipment,
– cleaning and disinfecting equipment,
– equipment requiring maintenance or repair,
– obsolete inventory, and
– equipment ready for use;

• maintaining the cleanliness of equipment ready for use;
• maintaining warehouse and storage areas cleanliness; and
• other considerations, such as temperature requirements, expiration dates, and main-
taining battery charge requirements (per the manufacturer’s guidelines).

Staff Qualifications and Education (SQE)

SQE.7 Upon appointment to the staff, all clinical and nonclinical staff members are ori-

ented to the home care organization and the services to which they are assigned and to

their specific job responsibilities.

The orientation includes the reporting of errors, patient safety, infection prevention and
control practices, the home care organization’s policies on telephone medication orders,
and so on. Contract workers, volunteers, and students/trainees are also oriented to the
home care organization and their specific assignments or responsibilities, such as
patient safety and infection prevention and control. The orientation also includes the
organization’s mission, values, and code of conduct.
Contract workers, volunteers, and students/trainees are also oriented to the home care
organization and their specific assignments or responsibilities, such as patient safety
and infection prevention and control.

SQE.8 Each staff member receives ongoing in-service and other education and training

to maintain or to advance his or her skills and knowledge.

This education is relevant to each staff member as well as to the continuing advance-
ment of the home care organization in meeting patient needs. For example, clinical staff
may receive education on infection prevention and control, advances in practice, or new
technology. Each staff member’s educational achievements are documented in his or
her personnel record.
SQE.8.4 The home care organization provides a staff health and safety program.

Whatever the staffing and structure of the program, staff understand how to report, to be
treated for, and to receive counseling and follow-up for such injuries as needlesticks,
exposure to infectious diseases, the identification of risks and hazardous conditions in
the environment, and other health and safety matters.
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

Governance and Leadership (GAL)

GAL.5.4 The home care organization’s leaders provide orientation and training for all

staff of the duties and responsibilities for the service to which they are assigned.

The orientation includes the home care organization’s mission, the service’s mission,
the scope of services provided, and the policies and procedures related to providing
services. For example, all staff understand the infection prevention and control proce-
dures within the home care organization and within the service provided. When new or
revised policies or procedures are implemented, staff are trained.

Communication and Information Management (CIM)

CIM.19 Aggregate data and information support patient care, organization management,

and the quality management program.

CIM.19.1 The home care organization has a process to aggregate data and has deter-

mined which data and information are to be regularly aggregated to meet the needs of

clinical and managerial staff in the home care organization and agencies outside the

organization.

CIM.19.2 The home care organization has a process for using or participating in exter-

nal databases.

In particular, aggregate data from risk management, infection prevention and control,
and utilization review can help the home care organization understand its current per-
formance and identify opportunities for improvement.

Hospitals

Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

International Patient Safety Goals (IPSG)

IPSG.5 The hospital develops an approach to reduce the risk of health care–associated

infections.

Policy and 

Procedure

Yes

Prevention and Control of Infections (PCI)

PCI.1 One or more individuals oversee all infection prevention and control activities.

This individual(s) is qualified in infection prevention and control practices through educa-

tion, training, experience, or certification.

None No

PCI.2 There is a designated coordination mechanism for all infection prevention and

control activities that involves physicians, nurses, and others as based on the size and

complexity of the organization.

None No

PCI.3 The infection prevention and control program is based on current scientific knowl-

edge, accepted practice guidelines, applicable laws and regulations, and standards for

sanitation and cleanliness.

None No

PCI.4 The organization’s leaders provide adequate resources to support the infection

prevention and control program.

None No

PCI.5 The organization designs and implements a comprehensive program to reduce

the risks of health care–associated infections in patients and health care workers.

PCI.5.1 All patient, staff, and visitor areas of the organization are included in the infec-

tion prevention and control program.

Policy and 

Procedure

None

Yes

No
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

PCI.6 The organization uses a risk-based approach in establishing the focus of the

health care–associated infection prevention and reduction program.

Risk Assessment No

PCI.7 The organization identifies the procedures and processes associated with the risk

of infection and implements strategies to reduce infection risk.

PCI.7.1 The organization reduces the risk of infections by ensuring adequate equipment

cleaning and sterilization and the proper management of laundry and linen.

PCI.7.1.1 There is a policy and procedure in place that identifies the process for manag-

ing expired supplies and defines the conditions for reuse of single-use devices when

laws and regulations permit.

PCI.7.2 The organization reduces the risk of infections through proper disposal of waste.

PCI.7.3 The organization has a policy and procedure on the disposal of sharps and 

needles.

PCI.7.4 The organization reduces the risk of infections in the facility associated with

operations of the food service and of mechanical and engineering controls.

PCI.7.5 The organization reduces the risk of infection in the facility during demolition,

construction, and renovation.

Processes

Policy and 

Procedure

None

Policy and 

Procedure

None

Policy

None

None

No

No

No

Yes

No

No

No

No

PCI.8 The organization provides barrier precautions and isolation procedures that pro-

tect patients, visitors, and staff from communicable diseases and protect immunosup-

pressed patients from acquiring infections to which they are uniquely prone.

Policy and 

Procedure

No

PCI.9 Gloves, masks, eye protection, other protective equipment, soap, and disinfec-

tants are available and used correctly when required.

Guideline No

PCI.10 The infection prevention and control process is integrated with the organization’s

overall program for quality improvement and patient safety.

PCI.10.1 The organization tracks infection risks, infection rates, and trends in health

care–associated infections.

PCI.10.2 Quality improvement includes using measures related to infection issues that

are epidemiologically important to the organization.

PCI.10.3 The organization uses risk, rate, and trend information to design or to modify

processes to reduce the risk of health care–associated infections to the lowest possible

levels.

PCI.10.4 The organization compares its health care–associated infection rates with

other organizations through comparative databases.

PCI.10.5 The results of infection prevention and control measurement in the organiza-

tion are regularly communicated to leaders and staff.

PCI.10.6 The organization reports information on infections to appropriate external pub-

lic health agencies.

None

None

None

None

None

None

None

No

No

No

No

No

No

No

PCI.11 The organization provides education on infection prevention and control prac-

tices to staff, physicians, patients, families, and other caregivers when indicated by their

involvement in care.

Program Yes

Assessment of Patients (AOP)

AOP.1.8 The organization conducts individualized initial assessments for special popu-

lations cared for by the organization.

In particular, when the organization serves one or more of the special-needs patients or
populations listed below, the organization conducts individualized assessments of the
following:
…• Patients with infectious or communicable diseases
…• Patients whose immune systems are compromised.

Criteria No
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

AOP.5.1 A laboratory safety program is in place, followed, and documented.

The laboratory safety management program includes… written policies and procedures
for the handling and disposal of infectious and hazardous materials.

Policy and 

Procedure

Yes

AOP.6.2 A radiation safety program is in place, followed, and documented.

The radiation safety program reflects the risks and hazards encountered. The program
addresses safety practices and prevention measures for radiology and diagnostic imag-
ing staff, other staff, and patients. The program is coordinated with the organization’s
safety management program. The radiation safety management program includes
…• written policies and procedures for handling and disposal of infectious and haz-
ardous materials; and
• availability of safety protective devices appropriate to the practices and hazards
encountered.

Program

Policy and 

Procedure

Yes

No

Medication Management and Use (MMU)

MMU.3.3 The organization has a medication recall system.

There is a policy or procedure that addresses any use of or the destruction of medica-
tions known to be expired or outdated.

Policy and 

Procedure

No

MMU.5 Medications are prepared and dispensed in a safe and clean environment.

The pharmacy or pharmaceutical service prepares and dispenses medications in a
clean and safe environment that complies with law, regulation, and professional practice
standards. The organization identifies the standards of practice for a safe and clean
preparation and dispensing environment. Medications stored and dispensed from areas
outside the pharmacy (for example, patient care units) comply with the same safety and
cleanliness measures). Staff preparing compounded sterile products (such as IVs and
epidurals) are trained in the principles of aseptic technique. Similarly, hooded vents are
available and used when indicated by professional practices (for example, cytotoxic
medications).

None No

Quality Improvement and Patient Safety (QPS)

QPS.1.1 The organization’s leaders collaborate to carry out the quality improvement and

patient safety program.

Leaders ensure the program addresses coordination among the multiple organizational
units concerned with quality and safety, such as the infection prevention and control 
program.…

None No

QPS.3 The organization’s leaders identify key measures in the organization’s structures,

processes, and outcomes to be used in the organizationwide quality improvement and

patient safety plan.

QPS.3.1 The organization’s leaders identify key measures for each of the organization’s

clinical structures, processes, and outcomes.

QPS.3.2 The organization’s leaders identify key measures for each of the organization’s

managerial structures, processes, and outcomes.

QPS.3.3 The organization’s leaders identify key measures for each of the International

Patient Safety Goals.

The measures selected related to the important clinical areas include, among others,
infection prevention and control, surveillance, and reporting.

None

None

None

None

No

No

No

No

QPS.7 Data are analyzed when undesirable trends and variation are evident from the

data.

An analysis is conducted for several types of occurrences, including infectious disease
outbreaks.

None No
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Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

Governance, Leadership, and Direction (GLD)

GLD.5.4 Directors provide orientation and training for all staff of the duties and responsi-

bilities for the department or service to which they are assigned.

For example, all staff understand the infection prevention and control procedures within
the organization and within the department or service.

Program No

Management of Communication and Information (MCI)

MCI.20.2 The organization has a process for using or participating in external data-

bases.

In particular, aggregate data from risk management, utility system management, infec-
tion prevention and control, and utilization review can help the organization understand
its current performance and identify opportunities for improvement.

None No

Staff Qualifications and Education (SQE)

SQE.7 All clinical and nonclinical staff members are oriented to the organization, the

department, or unit to which they are assigned and to their specific job responsibilities at

appointment to the staff.

The orientation includes the reporting of medical errors, infection prevention and control
practices, the organization’s policies on telephone medication orders, and so on.

None No

SQE.8.4 The organization provides a staff health and safety program.

How an organization orients and trains staff, provides a safe workplace, maintains bio-
medical and other equipment, prevents or controls health care–associated infections,
and many other factors determine the health and well-being of staff.

None No

Facility Management and Safety (FMS)

FMS.2 The organization develops and maintains a written plan(s) describing the

processes to manage risks to patients, families, visitors, and staff.

Processes include managing the infection prevention and control risks of the buildings,
grounds, and equipment; hazardous materials; medical equipment; and utility systems.

Plans Yes

FMS.3 One or more qualified individuals oversee the planning and implementation of

the program to manage the risks in the care environment.

FMS.3.1 A monitoring program provides data on incidents, injuries, and other events

that support planning and further risk reduction.

The risk management program, including infection prevention and control, is managed
by a qualified person(s) and monitored through data collection and analysis.

None

None

No

No

FMS.8 The organization plans and implements a program for inspecting, testing, and

maintaining medical equipment and documenting the results.

FMS.8.1 The organization collects monitoring data for the medical equipment manage-

ment program. These data are used to plan the organization’s long-term needs for

upgrading or replacing equipment.

FMS.8.2 The organization has a product/equipment recall system.

Medical equipment is inventoried, inspected, tested, maintained, and monitored for opti-
mal performance, including preventing infections.

None

None

Policy

No

No

No
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FMS.9 Potable water and electrical power are available 24 hours a day, 7 days a week,

through regular or alternate sources, to meet essential patient care needs.

FMS.9.1 The organization has emergency processes to protect facility occupants in the

event of water or electrical system disruption, contamination, or failure.

FMS.9.2 The organization tests its emergency water and electrical systems on a regular

basis appropriate to the system and documents the results.

Water and electric power, key factors in maintaining infection prevention and control, are
available at all times.

None

None

None

No

No

No

FMS.10 Electrical, water, waste, ventilation, medical gas, and other key systems are

regularly inspected, maintained, and, when appropriate, improved.

FMS.10.1 Designated individuals or authorities monitor water quality regularly.

FMS.10.2 The organization collects monitoring data for the utility system management

program. These data are used to plan the organization’s long-term needs for upgrading

or replacing the utility system.

All utilities are maintained, monitored, and, if necessary, improved to avoid or mitigate
infection.

None

None

None

No

No

No

FMS.11 The organization educates and trains all staff members about their roles in pro-

viding a safe and effective patient care facility.

FMS.11.1 Staff members are trained and knowledgeable about their roles in the organi-

zation’s plans for fire safety, security, hazardous materials, and emergencies.

FMS.11.2 Staff are trained to operate and to maintain medical equipment and utility 

systems.

FMS.11.3 The organization periodically tests staff knowledge through demonstrations,

mock events, and other suitable methods. This testing is then documented.

Staff are trained, and that training is maintained and documented to keep patients, staff,
and others safe from infection and other adverse outcomes.

None

None

None

None

No

No

No

No

Long Term Care*

* JCI Long Term Care survey requirements were not finalized at the time of this publication; however, the standards language represented above is
official as of 1 January 2011. Go to http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/ for updated information.

Standard 

Including applicability to IPC, when necessary

Type of Written 

Documentation 

Needed

Documentation

in English

Required

International Patient Safety Goals (IPSG)

IPSG.5 The long term care organization develops an approach to reduce the risk of

health care–associated infections.

Infection Prevention and Control (IPC)

IPC.1 One or more individuals, qualified in infection control practices through education,

training, experience, or certification, oversee all infection prevention and control activities.

IPC.2 The long term care organization designs, implements, and designates a coordina-

tion mechanism for a comprehensive program to reduce the risks of organization-

acquired infections in residents and staff.

IPC.3 The infection prevention and control program is based on current scientific knowl-

edge, accepted practice guidelines, and applicable law and regulation.

http://www.jointcommissioninternational.org/Accreditation-and-Certification-Process/
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IPC.4 The long term care organization uses a risk-based approach in establishing the

focus of the health care–associated infection prevention and reduction program.

IPC.4.1 The home care organization implements and supports an evidence-based

immunization program.

IPC.5 The long term care organization identifies the procedures and processes associ-

ated with the risk of infection and implements strategies to reduce infection risk.

IPC.5.1 The organization reduces the risk of infections by ensuring adequate equipment

cleaning and sterilization and the proper management of laundry and linen.

IPC.5.1.1 There is a policy and procedure in place that identifies the process for manag-

ing expired supplies and defines the conditions for reuse of single-use devices when

laws and regulations permit.

IPC.5.2 Food preparation, handling, storage, and distribution are safe and comply with

laws, regulations, and current acceptable practice.

IPC.5.3 The organization reduces the risk of infections through proper disposal of waste

and the disposal of sharps and needles.

IPC.5.4 The organization reduces the risk of infection in the facility during demolition,

construction, and renovation.

IPC.6 The organization provides barrier precautions and isolation procedures that pro-

tect residents, visitors, and staff from communicable diseases and protects immunosup-

pressed residents from acquiring infections to which they are uniquely prone.

IPC.7 Gloves, masks, eye protection, other protective equipment, soap, and disinfec-

tants are available and used correctly when required.

IPC.8 The long term care organization provides education on infection control practices

to family, residents, and all care providers.

Resident Access and Assessment (RAA)

RAA.2.2 The long term care organization conducts individualized initial assessments for

special populations cared for by the organization.

In particular, if present in the resident population, the assessment process may be modi-
fied for high-risk residents, such as… infectious residents; and… residents whose
immune systems are compromised.

Resident Medication Management (RMM)

RMM.2.3 The long term care organization has a medication recall system.

There is a policy or procedure that addresses any use of or the destruction of medica-
tions known to be expired or outdated.

Improvement in Quality and Resident Safety (IQS)

IQS.3 The organization’s leaders identify key measures in the organization’s structures,

processes, and outcomes to be used in the organizationwide quality improvement and

resident safety plan.

IQS.3.1 The organization’s leaders identify at least five (5) key measures for each of the

organization’s clinical structures, processes, and outcomes.

IQS.3.2 The organization’s leaders identify key measures for each of the organization’s

managerial structures, processes, and outcomes.

IQS.3.3 The organization’s leaders identify key measures for each of the International

Patient Safety Goals that are applicable to the long term care surveys provided.

The measures selected related to the important clinical areas include [when applicable
to services provided]… antibiotic or other medication use;… use of blood/blood prod-
ucts;… [and] infection prevention and control, surveillance, and reporting.
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IQS.7 Data are analyzed when undesirable trends and variation are evident from the data.

An analysis is conducted for the following:… Other events, such as infectious disease
outbreaks.

Management and Safety of the Environment (MSE)

MSE.7 The long term care organization has a plan for the inventory, handling, storage, and

use of hazardous materials and the control and disposal of hazardous materials and waste.

Hazardous materials and waste need to be managed in the long term care environment.
Hazardous materials and waste are identified by the long term care organization and
safely controlled according to a plan. Such materials and waste include chemicals,
chemotherapeutic agents, hazardous gases and vapors, and other regulated medical
and infectious waste.

Staff Qualifications and Education (SQE)

SQE.7 Upon appointment to the staff, all clinical and nonclinical staff members are ori-

ented to the long term care organization and the service to which they are assigned and

to their specific job responsibilities.

The orientation includes the reporting of errors, resident safety, infection prevention and
control practices, the long term care organization’s policies on telephone medication
orders, and so on. The orientation also includes the organization’s mission, values, and
code of conduct.
Contract workers, volunteers, and students/trainees are also oriented to the long term
care organization and their specific assignments or responsibilities, such as resident
safety and infection prevention and control.

SQE.8 Each staff member receives ongoing in-service and other education and training

to maintain or to advance his or her skills and knowledge.

For example, clinical staff may receive education on infection prevention and control,
advances in practice, or new technology. Each staff member’s educational achieve-
ments are documented in his or her personnel record.
SQE.8.4 The long term care organization provides a staff health and safety program.

How an organization orients and trains staff, provides a safe workplace, maintains bio-
medical and other equipment, prevents or controls health care–associated infections,
and many other factors determine the health and well-being of staff.

Governance and Leadership (GAL)

GAL.5.4 The long term care organization’s leaders provide orientation and training for

all staff of the duties and responsibilities for the services to which they are assigned.

For example, all staff understand the infection prevention and control procedures within
the long term care organization and within the services provided.

Communication and Information Management (CIM)

CIM.19 Aggregate data and information support resident care, organization manage-

ment, and the quality management program.

CIM.19.1 The long term care organization has a process to aggregate data and has

determined which data and information are to be regularly aggregated to meet the

needs of clinical and managerial staff in the long term care organization and agencies

outside the organization.

CIM.19.2 The long term care organization has a process for using or participating in

external databases.

In particular, aggregate data from risk management, infection prevention and control,
and utilization review can help the long term care organization understand its current
performance and identify opportunities for improvement.
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Biologic and Chemical Agents (BCA)

BCA.1 The organization designs and implements a coordinated program to reduce the

risks of infections.

BCA.1.1 All patient, staff, vehicles, and other areas of the organization are included in

the infection control program.

Plan

Plan

Yes

Yes

BCA.2 The organization establishes the focus of the infection prevention and reduction

program.

Plan Yes

BCA.3 The medical transport organization identifies the policies and processes associ-

ated with the risk of infection and implements strategies to reduce infection risk.

Policy and 

Procedure

Plan

Yes

Yes

BCA.4 Gloves, masks, protective clothing, soap, and disinfectants are available and

used correctly when required.

Plan Yes

BCA.5 The organization has a plan for the inventory, handling, storage, and use of

stocked hazardous materials and the control and disposal of self-generated hazardous

materials and waste.

Plan Yes

BCA.6 The organization develops and implements a plan for response and mitigation of

hazardous materials incidents.

BCA.6.1 The organization develops and implements a plan that protects rescue staff

and minimizes their exposure to hazardous materials.

BCA.6.2 Rescue personnel are monitored during a hazardous materials incident.

Plan

Plan

Plan

Yes

Yes

Yes

BCA.7 One or more individuals oversee all infection, biologic, and chemical agent con-

trol activities. This individual(s) is qualified in BCA control practices through education,

training, experience, or certification.

Plan Yes

BCA.8 The BCA control program is based on current scientific knowledge, accepted

practice guidelines, and applicable law and regulation.

Plan Yes

BCA.9 The organization’s information management systems support the BCA control

program.

Plan Yes

BCA.10 The organization provides education on BCA control practices to staff, patients,

and, as appropriate, family and other caregivers.

BCA.10.1 All staff receive an orientation to the organization’s BCA control procedures

and practices.

BCA.10.2 All staff are educated in BCA control when new procedures are implemented

and when significant trends are noted in surveillance data.

Plan

Plan

Plan

Yes

Yes

Yes

Quality Management and Improvement (QMI)

QMI.3.7 Monitoring includes infection, biologic, hazardous materials control, surveil-

lance, and reporting.

None No

Medical Transport
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Governance, Leadership, and Direction (GLD)

GLD.5.1 Organization leaders plan with community leaders and the leaders of other

organizations to meet the community’s emergency and medical transport system needs.

GLD.5.1.1 Organization leaders develop a plan to respond to likely community emer-

gencies, epidemics, and natural or other disasters.

Sudden changes, such as natural disasters and outbreaks of infectious diseases, will
precipitate rapid change. An organization needs to plan to respond quickly and effec-
tively to an emergency, disaster, or epidemic in the community (for example, floods,
earthquakes, worker injuries from a factory explosion, flu outbreaks).

None

Plan

No

Yes

Staff Qualifications and Education (SQE)

SQE.5 All staff members are oriented to the organization and to their specific job

responsibilities upon appointment to the staff.

The orientation includes, as appropriate, safety, infection control, documentation
requirements, error reporting, medical and administrative protocols, disaster response,
and so forth.

None No

SQE.6 Each staff member receives ongoing in-service and other education and training

to maintain or advance his or her skills and knowledge.

This education is relevant to each staff member as well as to the continuing advance-
ment of the organization in meeting patient needs. For example, staff may receive edu-
cation on safety, infection control, advances in medical practice, or new technology.

None No

Management of Information (MOI)

MOI.4 Aggregate data and information support patient care, organization management,

and the quality management program.

MOI.4.1 The organization has a process to aggregate data and has determined what

data and information are to be regularly aggregated to meet the needs of medical direc-

tion and managerial staff in the organization and agencies outside the organization.

MOI.4.2 The organization contributes to external databases in accordance with law or

regulation.

MOI.4.3 The organization uses external reference databases for comparative purposes.

MOI.4.3.1 The security and confidentiality of patient-specific data and information are

maintained when contributing to or using external databases.

In particular, aggregate data from risk management, utility system management, infec-
tion control, and utilization review can help the organization understand its current per-
formance and identify opportunities for improvement.

None

None

None

None

None

No

No

No

No

No

Care of Patients (COP)

COP.9.4.1 The organization has a medication recall system.

There is a policy or procedure that addresses any use of or the destruction of any
known expired or outdated medications.

Policy and 

Procedure

No
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International Patient Safety Goals (IPSG)

IPSG.5 The primary care center develops an approach to reduce the risk of health care–

associated infections.

None No

Patient-Centered Services (PCS)

PCS.1 Basic and essential services, as needed by the primary care center’s population,

are provided.

The center determines which basic and essential services it will provide, including…
management of chronic infections/diseases using protocols and collaborative manage-
ment and consultation, as indicated by the patient’s condition.

None No

PCS.2 Additional primary care services and procedures are provided by the primary

care center or through agreements with outside organizations and agencies.

The center provides these additional primary care services and procedures or arranges the
services with outside sources, including… screening and management of sexually transmit-
ted diseases and related infectious diseases… [and] vaccinations and immunizations.

None No

PCS.14.1 Medications available within the primary care center for dispensing to patients

or for practitioner administration are organized efficiently and effectively, and their use is

guided by policies and procedures.

As applicable to the center’s situation, the policies and procedures are developed by quali-
fied and relevant practitioners and address the following:
d) the medication recall process, including patient notification and the inadvertent use of
medications known to be expired.

None No

Organization and Delivery of Services (ODS)

ODS.14 The primary care center collects and analyzes aggregate data to support

patient care, primary care center management, and the quality management and patient

safety program.

Such databases may include those for infectious diseases, cancer, or research.

None No

ODS.16 The primary care center facility is designed to provide accessible, efficient, and

safe clinical care in a secure and supportive environment.

Facilities that house primary care centers have a number of design features that make
them accessible to all types of patients and facilitate care that is personal, safe, and
secure. Such features include the following:
• Adequate hand hygiene facilities are located in or adjacent to the office/exam room.
• The premises, fittings, and furniture are kept clean and in good repair, meeting stan-
dards for lighting, heating, ventilation, and infection control.
• A special, separate waiting area with separate ventilation is available for patients who
may have an infectious disease.
• The center provides for safe storage and disposal of clinical waste and potentially
infectious waste that require special disposal, such as sharps/needles and other dispos-
able equipment that may have come in contact with body fluids.

None No

Primary Care
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ODS.19 The primary care center has a plan for the inventory, handling, storage, and use

of hazardous materials and the control and disposal of hazardous materials and waste.

The center identifies and safely controls hazardous materials and waste according to a
plan. Such materials and waste include chemicals, medications supplies and reagents,
radioactive materials and waste, hazardous gases and vapors, and other regulated
medical and infectious waste. The plan provides processes for
a. handling, storage, and use of hazardous materials;
b. the inventory of hazardous materials and waste;
c. reporting and investigation of spills, exposures, and other incidents;
d. proper disposal of hazardous waste;
e. proper protective equipment and procedures during use, spill, or exposure;
f. documentation, including any permits, licenses, or other regulatory requirements; and
g. proper labeling of hazardous materials and waste.

Plan Yes

ODS.24.1 New staff orientation provides initial job training and assessment of capability

to perform job responsibilities.

The orientation includes, as appropriate, the reporting of medical errors, infection control
practices, the center’s policies on medication orders, and so on. The orientation period
also allows the evaluation of the new staff member’s capability to perform his or her job
responsibilities. Any contract workers and volunteers are also oriented to the center and
their specific assignment or responsibilities, such as patient safety and infection control.
ODS.24.2 Ongoing in-service or other education and training maintain and improve staff

competence.

For example, medical staff members may receive education on infection control,
advances in medical practice, or new technology.
ODS.24.3 All staff/practitioners/students/volunteers/contract workers understand and

can demonstrate their role relative to safety.

The education can include hand hygiene practices, common medication administration
errors, clear communication of critical information among caregivers, and how to involve
the patient in the safety program.
ODS.24.5 Health professional training and education, when provided within the primary

care center, are guided by policies that ensure adequate supervision.

The trainees and community workers are integrated into the primary care center’s orien-
tation, quality, patient safety, and infection control programs.

None

None

None

None

No

No

No

No

ODS.27 The primary care center uses a coordinated process to reduce the risks of

endemic and epidemic infections in patients and health care workers.

ODS.27.1 Case findings and identification of demographically important infections pro-

vide surveillance data and data for reporting, when appropriate, within the primary care

center and to public health agencies.

None

None

No

No

ODS.28 The primary care center identifies the procedures and processes associated

with the risk of infection and implements strategies to reduce infection risks.

None No

ODS.29 Management systems support the infection control process to ensure adequate

data analysis, interpretation, and presentation.

None No
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Improvement in Quality and Safety (IQS)

IQS.1 Those responsible for governing and leading the primary care center plan and

oversee a quality improvement and patient safety program and set measurement priori-

ties and priorities for improvement.

As most primary care centers are complex operations, with many structures (for exam-
ple, committees, teams), processes (for example, patient registration, blood drawing, ini-
tial exams, referrals), and outcomes (for example, children are immunized, patients are
educated regarding medications, infections are resolved), a center has more opportuni-
ties to monitor than it has time and resources.

Plan No

IQS.3 Quality monitoring includes both clinical and managerial processes and out-

comes, as selected by the primary care center’s leaders.

Clinical monitoring areas include… use of science-based tests and treatments (for
example, ACE inhibitors, BP control, A1C hemoglobin for diabetes, vaccination rates);…
use of antibiotics;… [and] infection control, surveillance, and reporting….
Managerial monitoring areas include… surveillance, control, and prevention of events
that jeopardize the safety of patients, families, and staff.

None No

IQS.7 Data are analyzed when undesirable trends and variation are evident from the

data.

An analysis is considered for the following:… other events, such as infectious disease
outbreaks.

None No



Evidence-Based Practice
Cochrane Collaboration (UK) http://www.cochrane.org/

Joanna Briggs Institute (Australia) http://www.joannabriggs.edu.au/

National Guideline Clearinghouse (US) http://www.ngc.gov

National Institute for Health and Clinical Excellence 
(NICE; UK) http://www.nice.org.uk

National Resource for Infection Control (NIRC; UK) http://www.nric.org.uk/

Scottish Intercollegiate Guidelines Network (SIGN; UK) http://www.sign.ac.uk/

Journals and Newsletters
American Journal of Infection Control http://www.ajicjournal.org/

Australian Infection Control http://www.aica.org.au/

Canadian Journal of Infection Control http://www.chica.org/inside_cjic_journal.html

Communicable Disease and Public Health www.hpa.org.uk/cdph/

Communicable Disease Newsletter (WHO) http://www.searo.who.int/en/Section10_12935.htm

Communicable Disease Report Weekly www.hpa.org.uk/cdr/

Emerging Infectious Diseases http://www.cdc.gov/ncidod/EID/

Eurosurveillance http://www.eurosurveillance.org/

Infection Control and Hospital Epidemiology http://www.journals.uchicago.edu/ICHE/home.html

Infection Control Resource http://www.infectioncontrolresource.org/

International Journal of Infection Control http://www.ijic.info/

Joint Commission Journal on Quality and Patient SafetyTM http://www.jointcommissioninternational.org/Periodicals
/THE-JOINT-COMMISSION-JOURNAL-ON-QUALITY
-AND-PATIENT-SAFETY/903/

Journal of Hospital Infection http://www.journalofhospitalinfection.com/

Journal of Infection Prevention http://bji.sagepub.com/

CDC Morbidity & Mortality Weekly Report (MMWR) http://www.cdc.gov/mmwr/

WHO Weekly Epidemiological Record http://www.who.int/wer/
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Organizations and Regulatory Bodies
American College of Occupational and Environmental 
Medicine (US) http://www.acoem.org/

American Society for Microbiology (US) http://www.asm.org/

Asia Pacific Society of Infection Control (APSIC) http://apsic.info/

Asociación Argentina de Enfermeros en Control de 
Infecciones (ADECI) http://www.adeci.org.ar/

Association for Professionals in Infection Control and 
Epidemiology (APIC; US) http://www.apic.org

Association of PeriOperative Registered Nurses (AORN; US) http://www.aorn.org

Australian Infection Control Association http://www.aica.org.au/

Baltic Network for Infection Control and Containment of 
Antibiotic Resistance (Estonia, Latvia, Lithuania, and 
northwest Russia) http://www.balticcare.org/Links.htm

British Travel Health Association (UK) http://www.btha.org

Centers for Disease Control and Prevention (CDC; US) http://www.cdc.gov

Certification Board of Infection Control and 
Epidemiology, Inc. (US) http://www.cbic.org/

Chilean Society of Infection Control and Hospital 
Epidemiology http://www.sociedad-iih.cl/

Danish Society for Infection Control Nurses (DSICN) http://www.hygiejnesygeplejerske.dk/

Dutch Working Party on Infection Prevention (WIP) http://www.wip.nl/UK/

European Centre for Disease Prevention and Control (ECDC) http://www.ecdc.europa.eu/

European Operating Room Nurses Association (EORNA) http://www.eorna.eu

European Society of Clinical Microbiology and Infectious 
Diseases (ESCMID) http://www.escmid.org

Finnish Society for Hospital Infection Control http://www.sshy.fi/

German Society for Hospital Hygiene http://www.dgkh.de/

Global Alert and Response (GAR; WHO) http://www.who.int/csr/en/

Global Infectious Disease and Epidemiology Network (US) http://www.gideononline.com/

Health and Safety Executive (UK) http://www.hse.gov.uk

Health Protection Agency (HPA; UK) http://www.hpa.org.uk/

Health Protection Scotland http://www.hps.scot.nhs.uk/

Health Protection Surveillance Centre (HPSC; Republic of 
Ireland) http://www.hpsc.ie/hpsc/

Healthcare Infection Society (UK) http://www.his.org.uk

Hellenic Society for the Control of the Nosocomial 
Infections and Healthcare Quality Assurance http://www.infection.gr/DesktopDefault.aspx

Hong Kong Infection Control Nurses’ Association http://www.hkicna.org/

Hospital in Europe Link for Infection Control Through 
Surveillance (HELICS) http://helics.univ-lyon1.fr/helicshome.htm

Hospital Infection Society of India http://hisindia.org/
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http://www.infection.gr/DesktopDefault.aspx
http://www.hkicna.org/
http://helics.univ-lyon1.fr/helicshome.htm
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Infection Control Africa Network (ICAN) http://www.ipcan.co.za/

Infection Control Society Pakistan (ICSP) http://infectioncontrolsociety.org

Infection Prevention Society (IPS; UK) http://www.ips.uk.net

Infectious Disease Research Network (IDRN; UK) http://www.idrn.org/

Infectious Diseases and Clinical Microbiology Specialty 
Society of Turkey http://www.ekmud.org/tr/mainPage.asp

Infectious Diseases Society of America (US) http://www.idsociety.org/

Infectious Diseases Society of Pakistan (IDSP) http://www.idspak.org/

Institute for Healthcare Improvement (US) http://www.ihi.org/

Institute of Decontamination Sciences (IDSc; UK) http://www.idsc-uk.co.uk/

International Federation of Infection Control (IFIC; UK) http://www.theific.org

International Nosocomial Infection Control Consortium 
(INICC; Argentina) http://www.inicc.org/

International Scientific Forum on Home Hygiene (IFH; UK) http://www.ifh-homehygiene.org/

International Sharps Injury Prevention Society (US) http://www.isips.org/

International Society for Infectious Diseases (ISID; US) http://www.isid.org

International Society of Travel Medicine (ISTM; US) http://www.istm.org

The Joint Commission (US) http://www.jointcommission.org/

Joint Commission International (US) http://www.jointcommissioninternational.org/

L’Association des infirmières en prévention des infections 
(AIPI; Canada) http://www.aipi.qc.ca/

Medicine and Healthcare Products Regulatory Agency 
(MHRA; UK) http://www.mhra.gov.uk

National Division of Infection Control Nurses (NDICN; 
New Zealand) http://www.infectioncontrol.co.nz/home/

National Electronic Library of Infection (NELI; UK) http://www.neli.org.uk/

National Foundation for Infectious Diseases (US) http://www.nfid.org/

Occupational Safety & Health Administration (OSHA; US) http://www.osha.gov

Pan American Health Organization (US) http://www.paho.org

Public Health Agency (PHA), Northern Ireland http://www.publichealth.hscni.net/

Public Health Agency of Canada http://www.phac-aspc.gc.ca/

Robert Koch Institute http://www.rki.de/

Society for Healthcare Epidemiology of America 
(SHEA; US) http://www.shea-online.org

Society of Professionals of Infection Control of Egypt 
(SPIC; Egypt) http://www.spicegypt.org/joomla/

Swedish Association for Infection Control (SAIC) http://www.sfvh.se/

UK Dept. of Health (reducing HCAI) http://hcai.dh.gov.uk/

US Food and Drug Administration http://www.fda.gov/

World Forum for Hospital Sterile Supply http://www.wfhss.com

World Health Organization (WHO) http://www.who.int/

Appendix 2: Infection Prevention and Control Web Resources 167

http://www.ipcan.co.za/
http://infectioncontrolsociety.org
http://www.ips.uk.net
http://www.idrn.org/
http://www.ekmud.org/tr/mainPage.asp
http://www.idsociety.org/
http://www.idspak.org/
http://www.ihi.org/
http://www.idsc-uk.co.uk/
http://www.theific.org
http://www.inicc.org/
http://www.ifh-homehygiene.org/
http://www.isips.org/
http://www.isid.org
http://www.istm.org
http://www.jointcommission.org/
http://www.jointcommissioninternational.org/
http://www.aipi.qc.ca/
http://www.mhra.gov.uk
http://www.infectioncontrol.co.nz/home/
http://www.neli.org.uk/
http://www.nfid.org/
http://www.osha.gov
http://www.paho.org
http://www.publichealth.hscni.net/
http://www.phac-aspc.gc.ca/
http://www.rki.de/
http://www.shea-online.org
http://www.spicegypt.org/joomla/
http://www.sfvh.se/
http://hcai.dh.gov.uk/
http://www.fda.gov/
http://www.wfhss.com
http://www.who.int/




A
Accreditation and certification programs, 20
Acinetobacter and Acinetobacter baumannii, 66, 78, 81, 95, 99–

101, 134
ACIP (Advisory Committee on Immunization Practices), 135
Acquired immune deficiency syndrome (AIDS), 7
Action plan (sentinel event response), 123, 124
Action plan, annual (IPC plan), 66, 69
Adverse events, reduction in, vii
Advisory Committee on Immunization Practices (ACIP), 135
Africa, immunization practices, 109. See also South Africa
AIDS (acquired immune deficiency syndrome), 7
AIIR (airborne-infection isolation rooms), 139
Ain Shams University Specialized Hospital (Egypt) infection

control training and VAP rates case study, 56–58
Airborne-infection isolation rooms (AIIR), 139
Airborne precautions, 5, 25, 55–56
Airflow and ventilation

airborne transmission and risk factors for IPC, 63, 106, 110,
111, 120

during construction and renovation, 111, 116
negative-pressure rooms, 25, 55, 56
variable ventilation, 139

Alcohol-based hand rubs. See Hand rubs, alcohol-based
Ambulatory Care program

Human Resource Management (HRM) standards, 148
Improvement in Quality and Patient Safety (IQS) standards,

148
Infection Control and Facility Safety (IFS) standards, 20, 22–

25, 26, 145–146
International Patient Safety Goal (IPSG), 20, 27–30, 145
Patient Access and Assessment (PAA) standards, 146–147
Patient Care and Continuity of Care (PCC) standards, 147
Patient Record and Information Flow (PRI) standards, 147
Patient Rights and Responsibilities (PRR) standards, 147

Ambulatory surgery center, infection control individual patient
tracer example, 40–41

American Hospital (Turkey) hand-hygiene compliance initiative
case study, 28–29

Animate transmission, 99
Anthrax, 8
Antibiotics and antimicrobials

form for collecting data about use of, 80, 81
HAI risk prevention and, 3
process monitors, 77
prophylactic use for surgical patients, vii, 98
resistance to

detection of, 96, 134–135
metrics for monitoring, 133–134
proactive measures to reduce rates, 134
rates of, 134
threats from, 12
WHO policy to address, 12, 16

Surgical Care Improvement Project (I-SCIP) measures, 86
use of

antimicrobial stewardship programs, 98–101
appropriate use, 95, 134
Chiang Mai University Hospital (Thailand) antimicrobial

stewardship program case study, 99–101
APIC. See Association for Professionals in Infection Control and

Epidemiology (APIC)
Argentina, CLABSI prevention in neonatal intensive care units

case study, 71–73
Asian H2N2 influenza pandemic, 5
Aspergillus spp, 110, 111
Assessment of Patients (AOP) standards

Hospital program, 154–155
survey of during facility tour, 37

Association for Professionals in Infection Control and Epidemi-
ology (APIC)

evidence-based practice guidelines from, 68
immunization recommendations, 135
leadership and IPC program, study about, 48
zero-infections goal, 130

Australia
gram-negative organism outbreaks, 6
Queensland Health Services District (Australia) fluorescent-

target monitoring of high-touch objects case study, 97–98
Autoclaves (flash sterilization), 106
Automated surveillance systems, 140
Avian influenza A (H5N1), 5

B
Balkan countries, gram-negative organism outbreaks, 6
Bangkok Hospital Medical Center (Thailand) CAUTI preven-

tion initiative case study, 73–75
Bangladesh, gram-negative organism outbreaks, 6
Barrier methods and precautions

blood-borne pathogen risks and, 7
effectiveness of in IPC, 93
influenza and full barrier precautions, 5
process monitors, 77
standards on, 21, 26
supplies for, 49

Behavior change for HCW behavior, 137–138
Benchmarking, 27, 84–85
Best, goal to be the, vii
Biohazardous waste, 110
Biological and Chemical Agents (BCA) standards, 20, 22–26,

27, 160
Biological emergencies. See Emergencies
Bioterrorism, 7–8
Blood, blood components, and body fluids

biohazardous waste, 110
disposal of, 25, 110
exposure to, near-zero goal, 131–132

169

Index



Blood-borne pathogens
economics and cost-effective analysis of prevention of, 50
occupational risk for exposure to, 7, 12, 50
WHO initiatives to prevent transmission of, 17

Bloodstream infections (BSIs) and catheter-associated blood-
stream infections (CABSIs)/central line–associated bloodstream
infections (CLABSIs)

case studies
CLABSI prevention in neonatal intensive care units in 10

developing countries, 71–73
Mater Dei Hospital (Malta) MRSA bacteraemia surveil-

lance case study, 123–125
West China Hospital of Sichuan University (China) IPC

program, 49–51
Central-Line Bundle, 68, 71–73
complications associated with, 71
economics and cost-effective analysis of prevention of, 50
as HAI, 2
policies and procedures and variation in performance, 121
prevention strategies, 3, 68, 121
process and outcome measures related to, 77, 79
rates of, 51, 71, 77
risk assessment for, 61, 66
risk-based approach to prevention, 24

Blood transfusion safety programs, 15
Body fluids. See Blood, blood components, and body fluids
Brazil, Hospital das Clínicas, University of São Paulo external

ventricular drain–related infection reduction initiative case
study, 69–71

BSIs. See Bloodstream infections (BSIs) and catheter-associated
bloodstream infections (CABSIs)/central line–associated blood-
stream infections (CLABSIs)

C
CABSIs. See Bloodstream infections (BSIs) and catheter-associ-

ated bloodstream infections (CABSIs)/central line–associated
bloodstream infections (CLABSIs)

Canada
gram-negative organism outbreaks, 6
Sunnybrook Health Sciences Centre centralization of instru-

ment and equipment reprocessing case study, 102–103
Sunnybrook Health Sciences Centre SUD reprocessing case

study, 24–25
Candida spp, 139
Carbapenem-resistant A. baumannii, 99–101
Carbapenem-resistant K. pneumoniae (CRKP), 6, 83–84, 95–96
Care of Patients (COP) standards, 161
Case studies

Ain Shams University Specialized Hospital (Egypt) infection
control training and VAP rates, 56–58

American Hospital (Turkey) hand-hygiene compliance initia-
tive, 28–29

Bangkok Hospital Medical Center (Thailand) CAUTI pre-
vention initiative, 73–75

Charité Universitätsmedizin Berlin (Germany) ventricu-
lostomy-associated infection reduction initiative, 75–77

Chiang Mai University Hospital (Thailand) antimicrobial
stewardship program, 99–101

CLABSI prevention in neonatal intensive care units in 10

developing countries, 71–73
Hadassah-Hebrew University Medical Center (Israel) car-

bapenem-resistant K. pneumoniae (CRKP) outbreak, 95–96
Hamad Medical Corporation (Qatar) Salmonella group D

food-borne outbreak, 116–118
Hospital Carlos Van Buren (Chile) Clostridium difficile out-

break, 82
Hospital das Clínicas, University of São Paulo (Brazil) exter-

nal ventricular drain–related infection reduction initiative,
69–71

King Abdulaziz Medical City (Saudi Arabia) influenza vacci-
nation campaign, 136–137

Mater Dei Hospital (Malta) MRSA bacteraemia surveillance,
123–125

Ministry of Health (Kenya) IPC policy development, 141
Queensland Health Services District (Australia) fluorescent-

target monitoring of high-touch objects, 97–98
Sunnybrook Health Sciences Centre (Canada) centralization

of instrument and equipment reprocessing, 102–103
Sunnybrook Health Sciences Centre (Canada) SUD repro-

cessing, 24–25
Tygerberg Academic Hospital (South Africa) TB-IPC policy,

54–56
Vietnamese Ministery of Health hand-hygiene intervention,

93–95
West China Hospital of Sichuan University (China) IPC pro-

gram, 49–51
CAUTIs. See Urinary tract infections and catheter-associated uri-

nary tract infections (CAUTIs)
CDC. See Centers for Disease Control and Prevention (US

CDC)
Center for Transforming Healthcare

hand hygiene targeted solutions, vii, 30, 32, 90
Robust Process Improvement (RPI), 121, 122
surgical site infection targeted solutions, vii, 30
Targeted Solutions Tool (TST), 30, 90
web resources, 32, 90

Centers for Disease Control and Prevention (US CDC). See also
National Health Safety Network (NHSN)

disinfection and sterilization guidelines, 106
emerging threats, reports about from, 119
environmental guidelines, 106, 116
guidelines and prevention bundles from, 50, 67–68, 79, 85
HAI statistics, 130
hand-hygiene guidelines, 28, 29–30, 91
Healthcare Infection Control Practices Advisory Committee

(HICPAC), 78, 79, 85, 116, 133–134
immunization recommendations, 102, 135
influenza pandemics, consequences of, 5
injection practices recommendations, 109
laundry recommendations, 106
surveillance definition, 23
transmission of infections between HCWs and patients,

guidelines to prevent, 102
web resources, 165
zero-infections goal, 130

Central-Line Bundle, 68, 71–73
Certification and accreditation programs, 20
Change-management processes, 121, 122, 132, 137–138

170 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition



Charité Universitätsmedizin Berlin (Germany) ventriculostomy-
associated infection reduction initiative case study, 75–77

Chemical sterilants, 106, 107–108
Chiang Mai University Hospital (Thailand) antimicrobial stew-

ardship program case study, 99–101
China

standard precautions, education and training on, 59
unsafe injection practices, 109
West China Hospital of Sichuan University (China) IPC pro-

gram, 49–51
CLABSIs. See Bloodstream infections (BSIs) and catheter-associ-

ated bloodstream infections (CABSIs)/central line–associated
bloodstream infections (CLABSIs)

Clean Care is Safer Care program (WHO), 13, 16, 90
Cleaning, disinfection, or sterilization of equipment and devices

CDC guidelines, 106
centralized processing, 102–103
checklists and logbooks for, 104
classification system for appropriate cleaning strategy, 104

critical, 104, 106
noncritical, 104
semicritical, 104

endoscopes, processing, 104, 105
facility design for, 139
HCW competence to perform, 104, 105
HCW education on, 104
policies and procedures for, 103–104
process and outcome measures related to, 79
requirements for, 24
sterilization processes, technologies, and chemical sterilants,

106, 107–108
Sunnybrook Health Sciences Centre (Canada) centralization

of instrument and equipment reprocessing case study, 102–
103

types of processing
cleaning, 103
decontamination, 103, 120
disinfection, 103
sterilization, 103

Cleaning, environmental
clean and sanitary settings and areas, 106, 110
kitchen sanitation and food handling, 25, 116–118
Queensland Health Services District (Australia) fluorescent-

target monitoring of high-touch objects case study, 97–98
Clinical Care Program Certification

Delivering or Facilitating Clinical Care (DFC) standards, 148
International Patient Safety Goal (IPSG), 27–30, 148
performance measures, selection of, 85

Clinical Laboratories program
infection control interview, 34, 43, 45
International Patient Safety Goal (IPSG), 20, 27–30, 149
Management and Leadership (MGT) standards, 26–27, 149
Quality Control Processes (QCP) standards, 149–150
Resource Management and Laboratory Environment (RMS)

standards, 20, 149
Clostridium difficile

data collection on, 78
emergence and spread of, 134, 140
hand hygiene to prevent transmission, 92

Hospital Carlos Van Buren (Chile) Clostridium difficile out-
break case study, 82

prevention strategies, 68
risk assessment for, 66
tracer activities and patients with, 43, 44

Clusters of HAIs, 3–4
Collaborating Centres (WHO), 12, 13
Colombia

CLABSI prevention in neonatal intensive care units case
study, 71–73

Hospital Pablo Tobon Uribe carbapenemase-resistant K. pneu-
moniae (CRKP) outbreak case study, 83–84

Committees, participation in, 59
Communication

behavior change for HCW behavior, 137–138
cultural sensitivity and, 59
culture of safety and, 59
during emergencies, 121
with families and visitors, 59, 60
importance of to outcomes of care, 59
methods of, 59, 60
with patients, 59, 60
social marketing, 137–138

Communication and Information Management (CIM) standards
Home Care program, 153
Long Term Care program, 159

Community
integration with during emergencies, 120–121
risk assessment and risk factors, 62, 66

Community-associated methicillin-resistant Staphylococcus aureus
(CA-MRSA), 6

Compendium of Strategies to Prevent Infections in Acute Care
Hospitals (SHEA and IDSA), 68, 92

Competitive activity, noncompliance with recommendations,
138

Construction, renovation, and demolition
best practices guidelines, 116
facility design, 111, 139
infection control risk assessment (ICRA), 111, 112–115
reduction of infection risk during, 25, 111–116

Construction and Renovation (Bartley and Olmsted), 116
Contact precautions, 5, 96–97
Cost of Antibiotic Resistance (Joint Commission Resources), 99,

133
Critical patient care items, 104, 106
CSA (complex adaptive system) model, 130
Culture and economic conditions of countries. See also Develop-

ing countries/low- and middle-income (LMI) countries
communication and cultural sensitivity, 59
HAIs and, 2, 3, 13
infection prevention and control and, 13

Culture of safety
communication and, 59
creation of, 20–21, 68–69
infection reduction and, 130

D
Data

analysis of, importance of, 84, 140

Index 171



benchmarking, 27, 84–85
how to collect, 80–81
MDRO metrics, 133–134
outcome measures, 63, 77, 79, 134
performance improvement data, review of during surveys, 34
process monitors/measures, 63, 77, 79, 85, 134
reliability of, 68
reporting of IPC program data, 27, 85
stratification of, 80
surveillance data (see Surveillance and surveillance data)
validity of, 68

Data collection
cell phones for, ix
indicators to monitor and track risks, rates, and trends, 26–27

Data mining, 80–81, 140
Decontamination of equipment. See Cleaning, disinfection, or

sterilization of equipment and devices
Decontamination of patients, 119–120
Delivering or Facilitating Clinical Care (DFC) standards, 148
Demolition. See Construction, renovation, and demolition
Developing countries/low- and middle-income (LMI) countries

CLABSI prevention in neonatal intensive care units in 10
developing countries case study, 71–73

HAIs in, 2, 3, 13
tuberculosis rates and treatment in, 6–7
tuberculosis rates in, 54

Device-associated health care–associated infections (DA-HAIs),
71–73, 132. See also Bloodstream infections (BSIs) and
catheter-associated bloodstream infections (CABSIs)/central
line–associated bloodstream infections (CLABSIs); Pneumonia
and ventilator-associated pneumonia (VAP)/ventilator-associ-
ated bacterial pneumonia (VABP); Surgical site infections
(SSIs); Urinary tract infections and catheter-associated urinary
tract infections (CAUTIs)

Devices. See Equipment and devices
Direct observation, 91
Disinfection of equipment and devices. See Cleaning, disinfec-

tion, or sterilization of equipment and devices
Document review, 34, 35–36

E
Ebola viral infection, 12
Economic conditions. See Culture and economic conditions of

countries
Egypt, Ain Shams University Specialized Hospital infection con-

trol training and VAP rates, 56–58
Electronic medical records (EMRs), 139
El Salvador, CLABSI prevention in neonatal intensive care units

case study, 71–73
Emergencies

communication during, 121
decontamination of patients, 119–120
emergency preparedness risk assessment and risk factors, 63,

66
integrated response plan with community, 120–121
isolation procedures and precautions during, 119
preparations for, 118–121

Emerging or reemerging infections, 4–7, 24, 140–141
EMRs (electronic medical records), 139

Endemic infections, 3
Endoscopes, processing, 104, 105
Enterobacter species, 134
Enterococcus, vancomycin-resistant. See Vancomycin-resistant

Enterococcus (VRE)
Enterococcus faecium, 134
Enterotoxigenic Escherichia coli, 140
Enterovirus, 140
Environmental Guidelines (CDC), 106
Environmental issues and influences

case studies
Hamad Medical Corporation (Qatar) Salmonella group D

food-borne outbreak, 116–118
Queensland Health Services District (Australia) fluores-

cent-target monitoring of high-touch objects, 97–98
CDC guidelines, 106, 116
clean and sanitary settings and areas, 25, 97–98, 106, 110,

116–118
environmental hazards, exposure to, 24
environmental health standards and initiatives, 17
environmental surfaces as source of infectious agents, 91, 97
facility design, 111, 139
infections and, 23
kitchen sanitation and food handling, 25, 116–118
risk assessment and risk factors, 63, 66

Epidemics
definition of, 3
development of, 4
HAI epidemics, 3
preparedness for, 3–4, 16
response to, 4, 16
risk assessment and preparedness for, 4

Equipment and devices
case studies

Bangkok Hospital Medical Center (Thailand) CAUTI pre-
vention initiative, 73–75

Charité Universitätsmedizin Berlin (Germany) ventricu-
lostomy-associated infection reduction initiative, 75–77

CLABSI prevention in neonatal intensive care units in 10
developing countries, 71–73

Hospital das Clínicas, University of São Paulo (Brazil)
external ventricular drain–related infection reduction ini-
tiative, 69–71

cleaning, disinfection, or sterilization of (see Cleaning, disin-
fection, or sterilization of equipment and devices)

data collection on infections related to, 78
device-associated health care–associated infections (DA-

HAIs), 71–73, 132
HCW education on, 58–59
process and outcome measures related to, 79
risk assessment and risk factors, 63, 66
safety-engineered devices, 7, 17, 131–132
single-use devices, 7, 24–25, 36, 106, 132

Errors
breakdown in systems and, 132
deaths from, 130
elimination of, 132

Escherichia coli, 99–101, 140
ESKAPE/ESCAPE, 134

172 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition



Ethylene oxide (ETO), 107
Europe, gram-negative organism outbreaks, 6
Evidence-based facility design, 139
Evidence-based practice guidelines

availability of, 67–68
HAI risk prevention and, 3, 132–133
web resources, 165

Extended spectrum beta lactamase (ESBL), 66, 78, 95, 99–101
External ventricular drain–related infection (EVDRI) reduction

initiative, 69–71
Eye protection, 5, 111

F
Facility design, 111, 139
Facility Guidelines Institute, Guidelines for Design and Construc-

tion of Health Care Facilities, 116
Facility Management and Safety (FMS) standards

Hospital program, 156–157
survey of during facility tour, 37

Facility management and safety plan, review of during surveys,
34

Facility tour, 34, 36–37
Failure Mode and Effects Analysis (FMEA), 121–122
Families, communication with, 59, 60
Financial considerations

economic benefits of hand-hygiene compliance, 90–91
economics and cost-effective analysis of IPC practices, 50

Five Moments for Hand Hygiene, 74, 76, 91, 92
Flash sterilization (autoclaves), 106
Fluorescent-target monitoring of high-touch objects case study,

97–98
FMEA (Failure Mode and Effects Analysis), 121–122
Focused incidence surveillance, 77–78, 123
Food and Drug Administration (US FDA) SUD reprocessing

methods, 24
Food poisoning outbreak case study, 116–118
Food preparation and handling safety, 25, 116–118
Forcing function, 98
Forms, data collection through, 80, 81
France, KPC pathogen outbreaks, 6
Full barrier precautions, 5

G
Gap analysis, 64, 68
Geographic location risk assessment and risk factors, 62, 66
Germany

Charité Universitätsmedizin Berlin (Germany) ventricu-
lostomy-associated infection reduction initiative case study,
75–77

KPC pathogen outbreaks, 6
Global Infection Prevention and Control (GIPC) Network, 13,

16
Global Outbreak Alert and Response Network (GOARN), 16
Global Patient Safety Challenge (WHO), 90
Gloves, 26, 30, 93, 111
Glutaraldehyde, 106, 108
GOARN (Global Outbreak Alert and Response Network), 16
Governance, Leadership, and Direction (GLD) standards

Hospital program, 156

Medical Transport program, 161
Governance and Leadership (GAL) standards

Home Care program, 153
Long Term Care program, 159

Gram-negative organisms
characteristics of, 6
outbreaks of, 6
outbreaks of, data collection on, 78
publicity about infections related to, 2
risk assessment for, 66
treatment of, 95

Greece
KPC pathogen outbreaks, 6
medical waste from, 111

Guidelines for Design and Construction of Health Care Facilities
(Facility Guidelines Institute), 116

Guidelines for Disinfection and Sterilization in Healthcare Facili-
ties, 2008 (CDC), 106

H
H1N1 influenza/H1N1 influenza A, 2, 4–6, 16, 136–137
Hadassah-Hebrew University Medical Center (Israel) car-

bapenem-resistant K. pneumoniae (CRKP) outbreak case study,
95–96

Hamad Medical Corporation (Qatar) Salmonella group D food-
borne outbreak case study, 116–118

Hand hygiene
adoption and posting of procedures, 26, 28
blood-borne pathogen risks and, 7
case studies

American Hospital (Turkey) hand-hygiene compliance ini-
tiative case study, 28–29

Vietnamese Ministry of Health hand-hygiene intervention,
93–95

Center for Transforming Healthcare targeted solutions for, vii,
30, 32, 90

CLABSI prevention recommendations, 71–73
compliance with procedures, 12–13, 61, 66, 91

compliance rates, 29–30, 32, 90, 91, 93–94
culture to promote compliance, 92–93
direct observation, 91
improvement of, methods for, 137–138
monitoring compliance, 91, 93
scoring of during survey, 26
self-reporting of compliance, 91

economic benefits of compliance, 90–91
education and training on, 57–58, 59, 90, 91–92
effectiveness of in IPC, 90, 96
EVDRI reduction recommendations, 69–71
guidelines, practices, and policies

CDC guidelines, 28, 29–30, 91
Five Moments for Hand Hygiene, 74, 76, 91, 92
HAI risk prevention and, 3
WHO guidelines, 12, 28, 29–30, 91
WHO initiatives, 12–13, 16

International Patient Safety Goal on, 91
leadership support and modeling behavior, 93
lives saved by hand-hygiene compliance, 90
patient reminders about, 93

Index 173



process monitors, 77
reasons for not following procedures, 30, 91
requirements for, 91
standards on, 21, 26
strategies and methods to improve compliance, vii, 16, 28–

29, 30, 32, 90–95
supplies and materials for

availability of, 26, 29, 49, 50, 55, 57, 93
monitoring use of to monitor compliance, 91
types of, 30

technique for, 30
posters of, 31, 50
washing hands versus using hand rubs, 30, 92

zero-tolerance policy for failing to perform, 90, 92
Hand Hygiene Implementation Toolkit (WHO), 16
Hand rubs, alcohol-based

availability of, 29, 50, 57, 93, 137
flammability of, 30
guidelines on use of, 30, 92
local fire authority guidance on, 30
locally produced product, 94, 95
technique for using, 30, 31
washing hands versus using, 30, 92

Health care, access to, ix
Health care–associated infections (HAIs)

causes of, 2–3
clusters of, 3–4
costs of, 2, 3, 50, 90–91
deaths from and injuries related to, 3, 123, 130, 140
definition of, 2
in developing countries, 2, 3, 13
early detection of, 2
endemic infections, 3
epidemics and clusters, 3–4
HCW hands of as source of infectious agents, 91
impact of, 130
leadership committment to reduction of, 90
outcomes of care and, 2
prevalence of, vii, ix, xi, 2, 12, 130
publicity about, 2
reduction in and prevention of

barriers to, ix
evidence-based practice guidelines for, 3, 67–68, 132–133,

165
International Patient Safety Goal on, vii, 27–30
priority of, ix, xi, 2, 130–131
West China Hospital of Sichuan University (China) IPC

program case study, 49–51
WHO programs and recommendations, 12–13, 15–17

risk prevention strategies for, 3
safety and quality of care and, 2
zero target and zero-infections goal, 130–131, 139

Health care–associated methicillin-resistant Staphylococcus aureus
(HA-MRSA), 6, 44

Healthcare Infection Control Practices Advisory Committee
(HICPAC), 78, 79, 85, 116, 133–134

Health care workers (HCWs)
behavior change for HCW behavior, 137–138

blood-borne pathogen risks, 7, 12
environmental hazards, exposure to, 24
equipment and devices, education on, 58–59
hands of as source of infectious agents, 91
health of, 101–102
immunization recommendations (see Immunizations/vaccina-

tions)
needlestick and sharps injuries, 7, 17, 50, 61, 77, 131–132
occupational risks, near-zero goal for, 131–132
occupational risks and health and safety programs, 7, 12, 13,

17, 50, 61
performance of, evaluation of, 77
relationships within organization and success of IPC program,

60
risk assessment and risk factors, 62, 66
role in IPC program, 23–24, 49
role in tracer methodology, 43
staffing for IPC activities, 138–139
transmission of infections between patients and, 101–102
zero-infections goal and, 131, 139

Health care workers (HCWs) training and education
Ain Shams University Specialized Hospital (Egypt) infection

control training and VAP rates case study, 56–58
annual education, 59
on blood-borne pathogen risks, 7
on cleaning, disinfection, or sterilization procedures, 104
HAI risk prevention and, 3, 56–59
on hand-hygiene practices, 57–58, 59, 90, 91–92
on IPC program, 21, 27, 49
methods of learning and teaching, 91–92
orientation, 59
process and outcome measures related to, 79
standards on, 21, 27
topics for, 50
on vaccinations, 135

Hemorrhagic fevers, 12
HEPA (high-efficiency particulate air) filters, 25
Hepatitis A vaccines and immunization program, 102
Hepatitis B vaccines and immunization program, 17, 102, 111,

131
Hepatitis B virus (HBV), 7, 12, 15, 17, 109
Hepatitis C virus (HCV), 7, 12, 15, 17, 109
HICPAC (Healthcare Infection Control Practices Advisory

Committee), 78, 79, 85, 116, 133–134
High-efficiency particulate air (HEPA) filters, 25
High reliability and high reliability organizations (HROs)

achievement of, vii, 122
goal of, 130
maintenance of, vii

High-risk populations
data collection on infections among, 78
population-specific risks, 58
risk assessment and risk factors, 62, 66

HIV (human immunodeficiency virus), 6, 7, 12, 15, 131
Home Care program

Communication and Information Management (CIM) stan-
dards, 153

Governance and Leadership (GAL) standards, 153

174 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition



Improvement in Quality and Patient Safety (IQS) standards,
151–152

Infection Prevention and Control (IPC) standards, 20, 22–25,
26–27, 151

International Patient Safety Goal (IPSG), 20, 27–30, 151
Management and Safety of the Environment (MSE) stan-

dards, 152
manual and survey requirements, 20, 151
Patient Access and Assessment (PAA) standards, 151
Patient Medication Management (PMM) standards, 153
Staff Qualifications and Education (SQE) standards, 152

Hong Kong H3N2 influenza pandemic, 5
Hospital Carlos Van Buren (Chile) Clostridium difficile outbreak

case study, 82
Hospital das Clínicas, University of São Paulo (Brazil) external

ventricular drain–related infection reduction initiative case
study, 69–71

Hospital Pablo Tobon Uribe (Colombia) carbapenem-resistant K.
pneumoniae (CRKP) outbreak case study, 83–84

Hospital program
Assessment of Patients (AOP) standards, 154–155
Facility Management and Safety (FMS) standards, 156–157
Governance, Leadership, and Direction (GLD) standards, 156
HAIs in, 2
International Patient Safety Goal (IPSG), 20, 27–30, 153
majority of organizations surveyed under, 20
Management of Communication and Information (MCI)

standards, 156
Medication Management and Use (MMU) standards, 155
Prevention and Control of Infection (PCI) standards, 20, 22–

27, 153–154
Quality Improvement and Patient Safety (QPS) standards,

155
Staff Qualifications and Education (SQE) standards, 156

Hospitals, individual-based system tracer example, 44–45
Human immunodeficiency virus (HIV), 6, 7, 12, 15, 131
Human Resource Management (HRM) standards, 148
Hydrogen peroxide and hydrogen peroxide/peracetic acid, 106,

107–108
Hydrogen peroxide gas plasma, 107

I
IDSA. See Infectious Disease Association of America (IDSA)
IFIC (International Federation of Infection Control), 53, 68
IHI. See Institute for Healthcare Improvement (IHI)
Immunizations/vaccinations

decline of vaccinations, 131, 135
education on, 135
effectiveness of for worker safety, 131, 135–136
hepatitis A vaccines and immunization program, 102
hepatitis B vaccines and immunization program, 17, 102,

111, 131
influenza vaccinations, 5, 86, 102, 135, 138
King Abdulaziz Medical City (Saudi Arabia) influenza vacci-

nation campaign case study, 136–137
low rates of vaccination compliance, 131, 135
mandatory vaccinations, 135–136
pneumococcal vaccination, vii, 86

rates of, improvement of, 131, 135–137
reasons for taking vaccine, 138
recommendations for, 102, 135
requirements for, 135
unsafe injection practices and, 109
voluntary immunizations, 135
working with medical waste and requirement for, 111

Improvement in Quality and Patient Safety (IQS) standards
Ambulatory Care program, 148
Home Care program, 151–152
Long Term Care program, 158–159
Primary Care program, 164

Inanimate transmission, 99
Incidence surveillance, 77–78, 123
India

bacterial meningitis cases in, ix
CLABSI prevention in neonatal intensive care units case

study, 71–73
gram-negative organism outbreaks, 6

Infection Control and Facility Safety (IFS) standards, 20, 22–25,
26, 145–146

Infection control interview, 34, 43, 45
Infection control risk assessment (ICRA), 111, 112–115
Infection prevention and control (IPC)

best, goal to be the, vii
CDC programs and recommendations, 85
competitive activity, noncompliance with recommendations,

138
economics and cost-effective analysis of, 50
improvement in, goal of, vii
policy development, 141
priority of, xi, 20
role of families and visitors in, 59
safety and quality of care and, 2, 8
staffing for, 138–139
strategies for

antibiotics and antimicrobials, use of, 95–96, 98–101
best practices, 125
cleaning, disinfection, or sterilization of equipment, 102–

106, 107–109
construction and renovation, 111–116
environmental cleaning, 97–98
environmental issues and influences, 106, 110
food preparation and handling safety, 116–118
HAI risk prevention, 3
hand hygiene, 90–95
health care workers (HCWs) health, 101–102
waste management, 110–111

surveillance systems for, ix
WHO programs and recommendations, 12–13, 15–17, 85

Infection prevention and control (IPC) practitioner/professional
facility tour participation by, 37
leadership role of, 51–52
number of, 53–54
physicians, partnership with, 49
relationships within organization and success of IPC program,

60
skill mix of, 53–54

Index 175



staffing for IPC activities, 138–139
training of and training opportunities, 53, 54

Infection prevention and control (IPC) program
annual action plan, 66, 69
areas included in, 23–24
committees, participation in, 59
development of, 48
economics and cost-effective analysis of, 50
effective programs, components of, 21
effective programs, development of, 86
evaluation of, 86, 87
focus of

of effective programs, 86
risk assessment and risk-based approach to establishment

of, 24, 60–66, 67–68, 78, 90
standards on, 21, 22–25

goal of, 21, 48
HCW education on, 21, 27, 49
indicators to monitor and track risks, rates, and trends and

modification of, 27
individuals included in, 23–24
infrastructure for, 52–54
intervention design and implementation, responsibility for,

122–123
IPC professionals’ role in, 51–52
leadership and coordination standards, 21, 22
leadership support for, 48–49, 51–52
leadership support for, methods of, 49
management of, 53
organization-specific nature of, 21, 23
organizationwide involvement in, 54–60
oversight of, 22
physician involvement in, 48–51
plan development, 64–66
policies and procedures

applicability of to all staff, 54–56
development and dissemination, 54

relationships within organization and success of, 60
reporting of data on, 27, 85
risk assessment requirements, 23–24
risk-reduction strategies, development of, 66–75
staff and resources for, 49, 53–54, 138–139
successful programs, 60, 86
surveillance requirement, 23, 26

Infection Prevention and Control (IPC) standards
Home Care program, 20, 22–25, 26–27, 151
Long Term Care program, 20, 22–27, 157–158

Infection Prevention and Control in Health Care program
(WHO), 13

Infectious Disease Association of America (IDSA)
CLABSI prevention recommendations, 71–72
Compendium of Strategies to Prevent Infections in Acute

Care Hospitals, 68, 92
emerging threats, identification of, 134
ESKAPE/ESCAPE, 134
evidence-based practice guidelines from, 67–68

Infectious diseases and infections
acute and chronic infections, 4

data collection on, 78
emerging or reemerging, 4–7, 24, 140–141
environmental influences on, 23
impact of, 2, 140
influx of patients with, strategy to manage, 26, 69
isolation procedures and precautions, 5, 25
outbreak investigations, 81–84
public awareness of, 3
public health responses to, 12
spread of, 4
travel and spread of, 4
waste from patients with, 111

Influenza outbreaks and pandemics
Asian H2N2 influenza pandemic, 5
avian influenza A (H5N1), 5
data collection on, 78
deaths from, 4, 5
full barrier precautions, 5
Hong Kong H3N2 influenza pandemic, 5
Influenza A H1N1 outbreak, 4–6, 16, 136–137
minimizing risk of future, 5
Spanish H1N1 influenza pandemic, 5
transmission routes, 106
WHO initiatives on response to, 16

Influenza vaccinations
King Abdulaziz Medical City (Saudi Arabia) influenza vacci-

nation campaign case study, 136–137
performance measure, 86
rates of, 135, 136–137
reasons for taking vaccine, 138
recommendations for, 5, 102, 135

Influx of patients with, strategy to manage, 26, 69
Information technology, 140
INICC (International Nosocomial Infection Control Consor-

tium), 71, 73
Injections

needlestick and sharps injuries, 7, 17, 50, 61, 77, 131–132
safe and unsafe injection practices, 106, 109
Safe Injection Global Network, 7, 13, 17
sharps, disposal of, 7, 17, 25, 26, 61, 110
WHO safe injection initiatives, 7, 13, 17

Institute for Healthcare Improvement (IHI)
care bundles, 68
evidence-based practice guidelines from, 67–68
lives saved by hand-hygiene compliance, 90

Institute of Medicine, To Err Is Human, 130
Intensive care units (ICUs)

case studies
Ain Shams University Specialized Hospital (Egypt) infec-

tion control training and VAP rates, 56–58
Charité Universitätsmedizin Berlin (Germany) ventricu-

lostomy-associated infection reduction initiative, 75–77
CLABSI prevention in neonatal intensive care units in 10

developing countries, 71–73
Hospital das Clínicas, University of São Paulo (Brazil)

external ventricular drain–related infection reduction ini-
tiative, 69–71

176 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition



Hospital Pablo Tobon Uribe (Colombia) carbapenemase-
resistant K. pneumoniae (CRKP) outbreak, 83–84

West China Hospital of Sichuan University (China) IPC
program, 49–51

risk assessment of, 61
Interaction between animate and inanimate transmission, 99
International Ambassador Program, ix, xii–xiii
International Federation of Infection Control (IFIC), 53, 68
International Health Regulations, 12
International Library of Measures (JCI), vii, 35, 85–86
International Nosocomial Infection Control Consortium

(INICC), 71, 73
International Patient Safety Goal (IPSG)

applicability of
Ambulatory Care program, 20, 27–30, 145
Clinical Care Program Certification, 27–30
Clinical Care Program Certification standards, 148
Clinical Laboratories program, 20, 27–30, 149
Home Care program, 20, 27–30, 151
Hospital program, 20, 27–30, 153
Long Term Care program, 20, 27–30, 157
Primary Care program, 20, 27–30

HAI reduction goal, vii, 27–30
hand-hygiene guidelines compliance, scoring of, 26
requirements for, 91
wording of, 28

International Standards Committee, 21
Interpreters and translators, 35
Intravascular invasive devices, infections related to, 24
Iran, medical waste from, 111
Isolation procedures and precautions

compliance with, 61, 96–97
during emergencies, 119
MDRO patients, 96–97, 134
standards on, 21, 26
for TB patients, 55

Israel
Hadassah-Hebrew University Medical Center carbapenem-

resistant K. pneumoniae (CRKP) outbreak, 95–96
KPC pathogen outbreaks, 6

J
Japan, gram-negative organism outbreaks, 6
Joint Commission

Center for Transforming Healthcare, vii, 30, 32, 90, 122
Sentinel Event Alert, 123
web resources, 165

Joint Commission International (JCI)
accreditation and certification programs, 20
immunization requirements, 135
International Library of Measures (JCI), vii, 35, 85–86
International Standards Committee, 21
patient safety, commitment to, ix
sentinel event policy, 123
web resources, 165
zero-infections goal, 130

Journals and newsletters, 165

K
Kenya, Ministry of Health IPC policy development, 141
King Abdulaziz Medical City influenza vaccination campaign

case study, 136–137
Kitchen sanitation and food handling, 25, 116–118
Klebsiella pneumoniae carbapenemase (KPC), 6, 51, 78
Klebsiella pneumoniae/carbapenem-resistant K. pneumoniae

(CRKP) outbreaks
Chiang Mai University Hospital (Thailand) antimicrobial

stewardship program case study, 100–101
emergence and spread of, 134
outbreaks of, 6, 140

Hadassah-Hebrew University Medical Center (Israel) car-
bapenem-resistant K. pneumoniae (CRKP) outbreak case
study, 95–96

Hospital Pablo Tobon Uribe (Colombia) carbapenem-resis-
tant K. pneumoniae (CRKP) outbreak case study, 83–84

L
Laundry and linen management, 24, 106
Leadership

error elimination, role in, 132–133
HAI reduction goal, committment to, 90
HAI risk prevention and, 3
hand hygiene, support for and modeling behavior, 93
of IPC program, 22
IPC program support from, 48–49, 51–52
IPC program support from, methods of, 49
relationships within organization and success of IPC program,

60
zero-infections goal and, 131, 139

Lean Methodology, 122, 132
Legionella, 110
Linen and laundry management, 24, 106
Link Nurse Program, 53
Literature reviews, 81
Long Term Care program

Communication and Information Management (CIM) stan-
dards, 159

Governance and Leadership (GAL) standards, 159
Improvement in Quality and Patient Safety (IQS) standards,

158–159
Infection Prevention and Control (IPC) standards, 20, 22–27,

157–158
International Patient Safety Goal (IPSG), 20, 27–30, 157
Management and Safety of the Environment (MSE), 159
manual and survey requirements, 20, 157
Resident Access and Assessment (RAA) standards, 158
Resident Medication Management (RMM) standards, 158
Staff Qualifications and Education (SQE) standards, 159

Low- to middle-income (LMI) countries. See Developing coun-
tries/low- and middle-income (LMI) countries

M
Malaria, strategies to reduce morbidity and mortality rates of, ix
Malta, Mater Dei Hospital MRSA bacteraemia surveillance case

study, 123–125
Management and Leadership (MGT) standards, 26–27, 149

Index 177



Management and Safety of the Environment (MSE) standards,
152, 159

Management of Communication and Information (MCI) stan-
dards, 156

Management of Information (MOI) standards
Medical Transport program, 161
survey of during facility tour, 37

Manual and survey requirements
Home Care program, 20
Long Term Care program, 20

Marburg viral infection, 12
Masks, 26, 30, 55, 111
Mater Dei Hospital (Malta) MRSA bacteraemia surveillance case

study, 123–125
Measles, 85, 102, 106
Medical equipment and devices. See Equipment and devices
Medical errors. See Errors
Medical Transport program

Biological and Chemical Agents (BCA) standards, 20, 22–26,
27, 160

Care of Patients (COP) standards, 161
Governance, Leadership, and Direction (GLD) standards, 161
infection control interview, 34, 43, 45
Management of Information (MOI) standards, 161
Quality Management and Improvement (QMI) standards,

26–27, 160
Staff Qualifications and Education (SQE) standards, 161

Medication Management and Use (MMU) standards, 155
Meningitis

Hospital das Clínicas, University of São Paulo (Brazil) exter-
nal ventricular drain–related infection reduction initiative
case study, 75–77

reporting requirement for cases of, 85
Methicillin-resistant Staphylococcus aureus (MRSA)

community-associated (CA-MRSA), 6
data collection on, 78
detection of, 134
facility design and transmission of, 139
health care–associated (HA-MRSA), 6, 44
increase in infections from, 6
isolation procedures and precautions, 96–97, 134
Mater Dei Hospital (Malta) MRSA bacteraemia surveillance

case study, 123–125
prevention strategies, 68
publicity about infections related to, 2
rates of, 51, 100
risk assessment for, 66
tracer activities and patients with, 43, 44

Mexico, CLABSI prevention in neonatal intensive care units case
study, 71–73

Michigan study of culture of safety and communication, 59
Ministry of Health (Kenya) IPC policy development, 141
Molecular typing systems, 134
Morocco, CLABSI prevention in neonatal intensive care units

case study, 71–73
Mosquito nets, ix
MRSA. See Methicillin-resistant Staphylococcus aureus (MRSA)
Multidisciplinary teams, 53, 60, 130–131

Multidrug-resistant organisms (MDROs)
data collection on, 78
detection of, 134–135
emergence and spread of, 4, 12, 95, 96, 99
emerging threats, identification of, 134
identification of patients with, 96, 139
impact of, 133–134
increase in, 95
as IPC program focus, 24
isolation of patients with, 96–97, 134
metrics for monitoring, 133–134
prevention interventions and program, 95, 96–101, 123,

133–135
publicity about infections related to, 2
Queensland Health Services District (Australia) fluorescent-

target monitoring of high-touch objects case study, 97–98
rates of, 51, 134
risk assessment for, 66
threats from, 12
transmission routes, 96, 99
web resources, 99, 133

Multimodal Hand Hygiene Improvement Strategy and Toolkit,
12, 16

Mycobacterium tuberculosis, 6

N
Nails, artificial, 30
National Health Safety Network (NHSN)

benchmark data from, 84
CAUTI benchmark rates, 73, 74, 75
stratification of data by, 80
surgical risk stratification, 80
VAP rates, 69

National IPC Policy and Guidelines (Kenya), 141
National Nosocomial Infection Surveillance System (NNISS),

70, 84
Needleless intravenous systems, 131–132
Needles and sharps

action plan to address injuries from, 69
blood-borne infection transmission, prevention of, 50
disposal of, 7, 17, 25, 36, 61, 110
economics of not reusing, 50
injuries from, 7, 17, 50, 61, 77, 131–132
injuries from, data collection on, 78
risk assessment of, 66
safety needles, 50
unsafe injection practices, 106, 109

Negative-pressure rooms, 25, 55, 56
Neonatal intensive care units (NICUs), CLABSI prevention in

neonatal intensive care units in 10 developing countries case
study, 71–73

Neurology ICUs and EVDRI infections, 69–71
Neurosurgery and ventriculostomy-associated infections, 75–77
New Delhi Metallo-beta-lactamase (NDM-1) gene, 6, 95, 140
Newsletters and journals, 165
NHSN. See National Health Safety Network (NHSN)
NNISS (National Nosocomial Infection Surveillance System),

70, 84

178 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition



Noncritical patient care items, 104
Nurse Liaison Program, 53

O
Occupational risks and health and safety programs, 7, 12, 13,

17, 50, 61
Occupational Safety and Health Administration, US, 111
Older patients, population-specific risks, 58
Operating rooms, location of, 139
Organization and Delivery of Services (ODS) standards, 20, 22–

25, 26–27, 162–163
Organization programs and services risk assessment and risk fac-

tors, 62, 66
Organizations, web resources for, 166–167
Ortho-phthalaldehyde, 106, 108
Outbreak investigations, 81–84

case studies
Hospital Carlos Van Buren (Chile) Clostridium difficile

outbreak, 82
Hospital Pablo Tobon Uribe (Colombia) carbapenem-resis-

tant K. pneumoniae (CRKP) outbreak, 83–84
steps in, 81

Outcome measures, 63, 77, 79, 134
Outcomes of care

communication and, 59
HAIs and, 2

P
Pandemics

definition of, 4
development of, 4
influenza pandemics, 4–6
preparedness for, 4, 5
risk assessment and preparedness for, 4
severity of, 4

Patient Access and Assessment (PAA) standards
Ambulatory Care program, 146–147
Home Care program, 151

Patient Care and Continuity of Care (PCC) standards, 147
Patient-centered care

importance of, ix
strategies to achieve, ix

Patient-Centered Services (PCS) standards, 162
Patient Medication Management (PMM) standards

Home Care program, 153
Patient Record and Information Flow (PRI) standards, 147
Patient Rights and Responsibilities (PRR) standards, 147
Patient rooms, design of, 139
Patients

communication with, 59
hand hygiene, reminders from about, 93
role in IPC program, 23–24
transmission of infections between HCWs and, 101–102

Patient safety. See also Safety and quality of care
commitment to, ix
importance of, 12

PDSA (Plan-Do-Study-Act), 121, 132
Peracetic acid and peracetic acid/hydrogen peroxide, 106, 107–

108

Percutaneous injuries, 7
Performance improvement

data from, review of during surveys, 34
error elimination through, 132
leadership role in, 132–133
multidisciplinary teams to support, 60
response to performance deficits, 121–125
strategies for, 66–69

Performance measures and measurement
comparisons with similar organizations and outside databases,

27
indicators to monitor and track risks, rates, and trends, 26–27
International Library of Measures (JCI), vii, 35, 85–86
MDRO metrics, 133–134
outcome measures, 63, 77, 79, 134
process monitors/measures, 63, 77, 79, 85, 134
requirement to participate in performance measurement activ-

ities, 85
selection of measures, 123

Period-prevalence study, 123
Peripheral line–associated MRSA bacteraemia case study, 123–

125
Personal protective equipment

access to, 49
availability of, 55
effectiveness of for worker safety, 131
laundry worker use of, 106
process monitors, 77
TB patients, use of while treating, 55, 56
working with medical waste and requirement for, 111

Peru, CLABSI prevention in neonatal intensive care units case
study, 71–73

Philippines, CLABSI prevention in neonatal intensive care units
case study, 71–73

Phlebitis, 123–125
Physicians

IPC professional, partnership with, 49
IPC program involvement by, 48–51
relationships within organization and success of IPC program,

60
surveillance data, sharing of, 51
zero-infections goal and, 131, 139

Plan-Do-Study-Act (PDSA), 121, 132
Pneumococcal vaccination

administration of, vii
performance measure, 86
screening for, vii

Pneumonia (I-PN) measures, 85, 86
Pneumonia and ventilator-associated pneumonia (VAP)/ventila-

tor-associated bacterial pneumonia (VABP)
action plan to address, 69
case studies

Ain Shams University Specialized Hospital (Egypt) infec-
tion control training and VAP rates, 56–58

West China Hospital of Sichuan University (China) IPC
program, 49–51

as HAI, 2
indicators to monitor and track risks, rates, and trends, 27

Index 179



outbreaks of, 81
outcome measures, 77
prevention strategies, 3, 68
rates of, 51, 56–58, 77
risk assessment for, 61, 66
VAP bundle, 57–58
Ventilator Bundle, 68

Point-prevalence study, 123
Population, world

age ranges of, ix
economic status and access to health care, ix
health and wellness promotion for, ix
increase in, ix

Population-specific risks, 58, 62, 66
Poverty

HAI reduction and, ix
health care access and, ix

Premier Inc. Healthcare Alliance, 48
Prevalence surveillance, 78, 123
Prevention and Control of Infection (PCI) standards, 20, 22–27,

153–154
Primary Care program

Improvement in Quality and Patient Safety (IQS) standards,
164

International Patient Safety Goal (IPSG), 20, 27–30, 162
Organization and Delivery of Services (ODS) standards, 20,

22–25, 26–27, 162–163
Patient-Centered Services (PCS) standards, 162

Problem-oriented surveillance, 78
Procedure areas, flow of supplies in, 139
Procedure risk assessment and risk factors, 63, 66
Processes and systems

breakdown in and errors, 132
design of and zero-infections goal, 130
design or modification of, basis for, 27, 132–133
performance deficits, response to, 121–125
variability in, vii
variation in performance, 121

Process monitors/measures, 63, 77, 79, 85, 134
Pseudomonas aeruginosa, 78, 99–101, 134, 139
Public health agencies

emerging threats, reports about from, 119, 140
infectious diseases, responses to, 12
reporting of IPC program data, 27, 85

Q
Qatar, Hamad Medical Corporation Salmonella group D food-

borne outbreak case study, 116–118
Qualitative risk assessment method, 64, 67, 68
Quality Control Processes (QCP) standards, 149–150
Quality Improvement and Patient Safety (QPS) standards, 85,

155
Quality-improvement and patient-safety program, IPC program

integration with, 21, 26–27
Quality Management and Improvement (QMI) standards, 26–

27, 160
Quantitative risk assessment method, 64, 66
Queensland Health Services District (Australia) fluorescent-tar-

get monitoring of high-touch objects case study, 97–98

R
RCA (root cause analysis), 123, 124
Record reviews, data collection through, 80
Regulatory bodies, web resources for, 166–167
Renovation. See Construction, renovation, and demolition
Reporting system, data collection through, 80
Report on the Burden of Endemic Health Care–Associated Infections

Worldwide (WHO), vii, ix
Resident Access and Assessment (RAA) standards

Long Term Care program, 158
Resident Medication Management (RMM) standards

Long Term Care program, 158
Resource Management and Laboratory Environment (RMS)

standards, 20, 149
Resource risk assessment and risk factors, 63
Respiratory tract infections, 24
Risk assessment

infection control risk assessment (ICRA) for construction and
renovation, 111, 112–115

IPC program focus and, 24, 60–66, 67–68, 78, 90
ongoing process of, 121–125
preparedness plans and, 4
process for and steps in, 61, 64, 65

gap analysis, 64, 68
qualitative method, 64, 67, 68
quantitative method, 64, 66
semiquantitative method, 64

requirements for IPC program, 23–24
topics and categories for, 61, 62–63, 66

Risk prevention strategies
blood-borne pathogen risks, 7, 12, 17
during construction, renovation, and demolition, 25, 111–

116
development of, 66–75
for HAIs, 3
indicators to monitor and track risks, rates, and trends, 27
population-specific risks, 58
surveillance data, risk identification through, 75–80, 140

Robust Process Improvement (RPI), 121, 122
Root cause analysis (RCA), 123, 124
RPI (Robust Process Improvement), 121, 122

S
Safe Injection Global Network (SIGN), 7, 13, 17, 109
Safe Surgery Saves Lives (WHO), 17
Safety, definition of, 37
Safety and quality of care

communication and, 59
creation of, 20–21, 68–69
culture of safety, 92
infection reduction and, 130

HAIs and, 2
high reliability, vii, 122
infection prevention and control and, 2, 8, 68–69

Safety-engineered devices, 7, 17, 131–132
Salmonella group D food-borne outbreak case study, 116–118
SARS (Severe Acute Respiratory Syndrome), 4, 12
Saudi Arabia

hand-hygiene compliance initiatives, 59

180 Best Practices in Infection Prevention and Control: An International Perspective, Second Edition



King Abdulaziz Medical City influenza vaccination campaign
case study, 136–137

meningitis, reporting requirement for cases of, 85
percutaneous injuries in, 7

SAVE LIVES: Clean Your Hands (WHO), 13, 16
Security, definition of, 37
Semicritical patient care items, 104
Semiquantitative risk assessment method, 64
Sentinel Event Alert (Joint Commission), 123
Sentinel events

definition of, 123
policy on, 123
response to, 123, 124

Severe Acute Respiratory Syndrome (SARS), 4, 12
SHEA. See Society for Healthcare Epidemiology of America

(SHEA)
Single-room design, 139
Single-use devices (SUDs)

infections from, 7
promotion of use of, 132
reprocessing and reuse of, 7, 24–25, 36, 106

Six Sigma, 121, 122, 132
Skin and soft tissue infections (SSTIs)

as HAI, 2
tracer activities and patients with, 43

Smallpox, 8
Social marketing, 137–138
Society for Healthcare Epidemiology of America (SHEA)

CLABSI prevention recommendations, 71–72
Compendium of Strategies to Prevent Infections in Acute

Care Hospitals, 68, 92
evidence-based practice guidelines from, 67–68
guidelines and prevention bundles from, 50
HAI prevention strategies, 3
immunization recommendations, 135
International Ambassador Program, ix, xii–xiii
MDRO metrics, 133–134
MDRO-related resources, 99
patient safety, commitment to, ix
web resources, 167
zero-infections goal, 130

South Africa
tuberculosis rates in, 54
Tygerberg Academic Hospital (South Africa) TB-IPC policy

case study, 54–56
Spanish H1N1 influenza pandemic, 5
SSIs. See Surgical site infections (SSIs)
SSTIs. See Skin and soft tissue infections (SSTIs)
Staff. See Health care workers (HCWs)
Staffing for IPC activities, 138–139
Staff Qualifications and Education (SQE) standards

Home Care program, 152
Hospital program, 156
Long Term Care program, 159
Medical Transport program, 161
survey of during facility tour, 37

Standard precautions, 5, 59
Standards

barriers techniques and hand hygiene, 21, 26

compliance with
scoring of during survey, 21, 36
survey to validate, 20, 34

development of, 20, 21
focus of, 20–21
focus of the program, 21, 22–25
intent statements, 21
IPC program integration with quality improvement and

patient safety, 21, 26–27
isolation procedures, 21, 26
list of IPC-related, 20, 145–163
measurable elements, 21
program leadership and coordination, 21, 22
staff education, 21, 27
survey of during facility tour, 37
track record, 36
updating and revision of, 21

Staphylococcus aureus, 110, 134–135. See also Methicillin-resistant
Staphylococcus aureus (MRSA)

Steam sterilizers and Sterilization, 106, 107
Sterilization of equipment and devices. See Cleaning, disinfec-

tion, or sterilization of equipment and devices
Streptococcus pyogenes, 110
Sudan, hemodialysis and IPC training, 58–59
Sunnybrook Health Sciences Centre (Canada) centralization of

instrument and equipment reprocessing case study, 102–103
Sunnybrook Health Sciences Centre (Canada) SUD reprocessing

case study, 24–25
Supplies

access to, 49
expired, 24, 25, 36
flow of, 139
for hand hygiene, 26, 29, 30, 49, 50, 55, 57, 93

Surgical Care Improvement Project (I-SCIP) measures, 85, 86
Surgical procedures

economic status and access to, ix
number performed annually, ix

Surgical site infections (SSIs)
cause-and-effect diagram for prevention of, 132
Center for Transforming Healthcare targeted solutions for, vii,

30
data collection on, 78
as HAI, 2
as IPC program focus, 24
outbreaks of, 81
outcome measures, 77
prevention of, vii, 3, 68, 132
rates of, 51, 77
risk assessment for, 66
stratification of data on, 80

Surveillance and surveillance data
automated systems, 140
as basis for IPC activities, 68, 75–80, 140
community-based, 3
definition of, 23
emerging or reemerging infections, 140
focused incidence surveillance, 77–78, 123
HAI risk prevention and, 3
how to collect, 80–81
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outcome measures, 63, 77, 79, 134
prevalence surveillance, 78, 123
problem-oriented surveillance, 78
process monitors/measures, 63, 77, 79, 85, 134
purpose of, 23
requirements for IPC program, 23, 26
review of during surveys, 34
sharing of, 51
staff and resources for, 53–54
stratification of, 80
systems for, ix, 140
targeted surveillance, 78
what to collect, 77–80

Surveyor planning session, 34–35
Survey requirements

Home Care program, 20, 151
Long Term Care program, 20, 157

Surveys
activities during

document review, 34, 35–36
facility tour, 34, 36–37
infection control interview, 34, 43, 45
surveyor planning session, 34–35
tracer methodology, 34, 37–43, 45–46

evaluation of IPC activities during, 34, 45
frequency of, 34
program-specific nature of, 34
role of in accreditation and certification process, 34
standards compliance

scoring of during, 21, 36
validation of, 20, 34

Syphilis, 15
Syringes

economics of not reusing, 50
safe injection practices, 109

T
Targeted Solutions Tool (TST), 30, 90
Targeted surveillance, 78
Teams

committees, participation in, 59
intervention design and implementation, responsibility for,

122–123
multidisciplinary teams, 53, 60, 122–123, 130–131
relationships within organization and success of IPC program,

60
staffing for IPC activities, 138–139
zero-infections goal and, 130–131, 139

Thailand
Bangkok Hospital Medical Center CAUTI prevention initia-

tive case study, 73–75
Chiang Mai University Hospital antimicrobial stewardship

program case study, 99–101
CLABSI bundle implementation and education, 58

To Err Is Human (Institute of Medicine), 130
Tracer methodology, 34, 37–43, 45–46

HCW role in, 43

individual-based system tracers, 39, 42–43, 44–45
individual patient tracers, 38–39, 40–41
infection control system tracer, 39, 42–43, 44–45
purpose of, 37–38

Track record, 36
Transfusion-transmissible infections, prevention of, 15
Translators and interpreters, 35
Transmission routes, 96, 99
Tuberculosis (TB) and multidrug-resistant tuberculosis (MDR-

TB)
compliance with prevention activities, 77
HIV and, 6
identification of patients with, 139
multidrug-resistant, 4, 6–7
multidrug-resistant, detection of, 134
Mycobacterium tuberculosis, 6
number of cases of, 6
occupationally acquired TB (OATB), 54–56
rates and prevalence of, 6, 54, 55
reduction of, initiatives for, 54–56
risk assessment of, 66
spread of, 110
treatment of, 6–7
Tygerberg Academic Hospital (South Africa) TB-IPC policy

case study, 54–56
WHO initiatives, 16

Tunisia, CLABSI prevention in neonatal intensive care units case
study, 71–73

Turkey
American Hospital hand-hygiene compliance initiative, 28–

29
CLABSI prevention in neonatal intensive care units case

study, 71–73
Tygerberg Academic Hospital (South Africa) TB-IPC policy case

study, 54–56

U
United Kingdom

KPC pathogen outbreaks, 6
Link Nurse Program, 53

United National Millennium Development Goals (MDGs), 141
United States (US)

gram-negative organism outbreaks, 6
Nurse Liaison Program, 53

United States Exposure Prevention Information Network, 7
Urinary tract infections and catheter-associated urinary tract

infections (CAUTIs)
case studies

Bangkok Hospital Medical Center (Thailand) CAUTI pre-
vention initiative, 73–75

West China Hospital of Sichuan University (China) IPC
program, 49–51

as HAI, 2
prevention strategies, 3, 68
process and outcome measures related to, 77, 79
rates of, 51, 73, 74, 75, 77
risk-based approach to prevention, 24
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V
VABP. See Pneumonia and ventilator-associated pneumonia

(VAP)/ventilator-associated bacterial pneumonia (VABP)
Vaccinations. See Immunizations/vaccinations
Vancomycin-resistant Enterococcus (VRE)

data collection on, 78
detection of, 135
isolation procedures and precautions, 96–97, 134
rates of, 51
risk assessment for, 66
tracer activities and patients with, 43, 44

Variable ventilation, 139
Varicella, 42, 101–102, 106
Ventilation. See Airflow and ventilation
Ventilator Bundle, 68
Ventriculitis and neurosurgery/ventriculostomy-associated infec-

tions, 75–77
Vietnamese Ministry of Health hand-hygiene intervention case

study, 93–95
VIP (Visual Infusion Phlebitis) score, 123–125
Visitors

communication with, 59, 60
role in IPC program, 23–24

Visual Infusion Phlebitis (VIP) score, 123–125

W
Walking rounds, data collection through, 80
Waste management practices and initiatives, 17, 25, 110–111
Waterborne contaminants and transmission route, 106, 110
Water from mass decontamination process, 120
Water management initiatives, 17
Weapons of mass destruction, 7–8
Web resources

accreditation and certification programs, 20
Center for Transforming Healthcare, 32, 90
evidence-based practices, 165
hand-hygiene guidelines, 30
infection control risk assessment (ICRA) for construction and

renovation, 111
IPC professional training opportunities, 53
journals and newsletters, 165
multidrug-resistant organisms (MDROs), 99, 133
organizations, 166–167
regulatory bodies, 166–167

Weekly Epidemiological Record (WHO), 84, 85
West China Hospital of Sichuan University (China) IPC pro-

gram case study, 49–51
West Nile virus, 2, 4
World Health Day, 12
World Health Organization (WHO)

antimicrobial resistance policy, 12, 16
Clean Care is Safer Care program, 13, 16, 90
Collaborating Centres, 12, 13
emerging threats, reports about from, 119
evidence-based practice guidelines from, 67–68
Global Patient Safety Challenge, 90
H5N1 influenza recommendations, 5
hand-hygiene compliance initiatives, 12–13, 16
hand-hygiene guidelines, 12, 28, 29–30, 91
Infection Prevention and Control in Health Care program, 13
infection prevention and control programs and recommenda-

tion, 12–13, 15–17, 85
influenza A H1N1 outbreak, announcement of and response

to, 4, 5
injection practices recommendations, 109
International Health Regulations, 12
patient safety promotion, importance of, 12
Regional Offices and Committees, 12, 13
Report on the Burden of Endemic Health Care–Associated Infec-

tions Worldwide, vii, ix
Safe Injection Global Network, 7, 13, 17, 109
Safe Surgery Saves Lives, 17
SAVE LIVES: Clean Your Hands, 13, 16
transmission of infections between HCWs and patients,

guidelines to prevent, 102
waste management initiatives, 17, 111
water management initiatives, 17
web resources, 165
Weekly Epidemiological Record, 84, 85
WHO Guidelines on Hand Hygiene in Health Care, 90–91
zero-infections goal, 130

World Health Resolution on patient safety (WHA 55.18), 12
World population. See Population, world

Z
Zero target and zero-infections goal, 130–131, 139
Zero-tolerance policy for failing to perform hand hygiene, 90, 92
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