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H
ealthcare-associated infections (HAIs) are a serious public health
issue in the United States. An estimated 2 million HAIs occur each

year in this country, accounting for an estimated 90,000 deaths and
adding $4.5 billion to $5.7 billion in annual healthcare costs. Although
healthcare facilities have collected data on HAIs for many years, these
data have not been used to compare rates of infection among facilities,
resulting in a paucity of publicly available data. 

In recent years, demand has been growing for public reporting of
HAI data, and approximately 20 states now require providers to report
these data. Because the risk of contracting an HAI is so great and of
such concern to providers, consumers, and purchasers of healthcare,
the National Quality Forum (NQF) has long identified infections as an
area ripe for performance measurement and quality improvement—
starting with its initial publication of Safe Practices for Better Healthcare.
Subsequently, NQF has endorsed voluntary consensus standards
related to HAIs in several projects. This report represents an extension
of that work by presenting a set of seven national voluntary consensus
standards for reporting HAI data, including a framework for measure-
ment and public reporting.

We thank the Texas Medical Institute of Technology, the Association
for Professionals in Infection Control and Epidemiology, and the
Society for Healthcare Epidemiology of America for their support of
this project. We also thank the Healthcare-Associated Infection
Steering Committee and its Technical Advisory Panels for their steward-
ship of this project and NQF Members for their active participation
and longstanding commitment to combating HAIs.
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Executive Summary

H
ealthcare-associated infections (HAIs) have emerged as a topic of
critical interest for healthcare consumers, purchasers, and other

stakeholders. Approximately 20 states now require healthcare providers
to report infection-related data, and 16 states make reports on HAI
rates available to the public. Numerous public and private purchasers
and quality oversight organizations require providers to report HAI
data in various local and regional initiatives. 

To date, only limited national standards for the public reporting 
of HAI data have been in use. In the absence of widely agreed-upon 
standards for public reporting, it is difficult to compare or aggregate
the reported data on regional or national levels. The lack of nationally
agreed-upon standards for reporting infection rates also increases the
burden on providers, who must respond to multiple requests for 
these data.

The National Quality Forum (NQF) is a private sector, national 
voluntary consensus standards-setting organization enabled by the
National Technology Transfer and Advancement Act. NQF-endorsedTM

consensus standards are the standards of “first choice” by the federal
purchasers, quality oversight organizations, and others.

This report presents the results of a 15-month NQF project to identify,
evaluate, and endorse the “best-in-class” performance measures for the
reporting of HAI data. This project, which was guided by a Steering
Committee and assisted by six Technical Advisory Panels, focused on
the following areas: 1) intravascular catheters and bloodstream infec-
tions; 2) indwelling catheters and urinary tract infections; 3) surgical
site infections; 4) ventilator and respiratory infections; 5) pediatric
infections; and 6) reporting and implementation issues. In addition to
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presenting 7 newly NQF-endorsed meas-
ures in 4 areas and the 13 HAI reporting
measures previously endorsed by NQF 
in other projects, this report also includes 
5 principles for public reporting of HAI
data and 8 research recommendations that
provide guidance on where practices and

measures will have the greatest impact on
continuing quality improvement efforts. As
with the NQF Hospital Care, Ambulatory
Care, and other projects, these measures
will be expanded and improved in the 
near future.

Newly Endorsed National Voluntary Consensus Standards for the Reporting of Healthcare-Associated 

Infection Data

Intravascular Catheter-Associated Bloodstream Infections
n Central line bundle compliance

n Surgical site infection rate

n Cardiac surgery patients with controlled 6 am postoperative serum glucose

n Surgery patients with appropriate hair removal

Ventilator-Associated Pneumonia and Respiratory Illness
n Ventilator bundle

Healthcare-Associated Infections in Pediatric Populations
n Late sepsis or meningitis in neonates

n Late sepsis or meningitis in very low birth weight neonates

Previously Endorsed National Voluntary Consensus Standards for the Reporting of Healthcare-Associated 

Infection Data

Intravascular Catheter-Associated Bloodstream Infections
n Central line-associated bloodstream infections

Surgical Site Infections
n Prophylactic antibiotic received within one hour prior to surgical incision

n Prophylactic antibiotic selection for surgical patients

n Prophylactic antibiotics discontinued within 24 hours after surgery end time (48 hours for coronary artery bypass graft [CABG] and 

other cardiac surgery) 

n Deep sternal wound infection rates for CABG

n Postoperative sepsis

Catheter-Associated Urinary Tract Infections
n Catheter-associated urinary tract infection rate for intensive care unit patients

Ventilator-Associated Pneumonia and Respiratory Illness
n Rate of ventilator-associated pneumonia 

Clinician-Level Perioperative Care
n Timing of prophylactic antibiotics, ordering physician

n Timing of prophylactic antibiotics, administering physician

n Selection of prophylactic antibiotic, first- and second-generation cephalosporin

n Discontinuation of prophylactic antibiotics, non-cardiac procedures

n Discontinuation of prophylactic antibiotics, cardiac procedures

VI NATIONAL QUALITY FORUM
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Introduction

H
ealthcare-associated infections (HAIs) are a serious public health
issue in the United States. HAIs are a significant complication

affecting hospitalized patients, with between 5 and 10 percent of inpa-
tients acquiring one or more infections during their hospitalization.1

An estimated 2 million HAIs occur each year in the United States,
accounting for an estimated 90,000 deaths and adding $4.5 billion to
$5.7 billion in healthcare costs.2,3

The risk of contracting an HAI is of great concern to providers, 
consumers, and purchasers of healthcare. As a result, demand has
been growing for public reporting of HAI data. To date, 16 states 
have enacted legislation mandating public reporting of infection rates;
2 states require that infection rates be reported but not publicly
released; and 2 states require the reporting of other infection-related
information. Of the remaining states, all but five have introduced but
have not yet enacted legislation to measure HAIs.4

Although hospitals and other healthcare facilities have routinely
collected data on HAIs for many years, these data have been used to
track internal performance over time, to analyze institution-specific 

1

1 Weinstein RA, Nosocomial infections update, Emerg Infect Dis, 1998;4:416-420.
2 Ibid. 
3 Stone PW, Larson E, Kawar LN, A systematic audit of economic evidence linking nosocomial
infections and infection control interventions: 1990-2000, Am J Infect Control, 2002;30:145-152.
4 Consumers Union: Stop Hospital Infections Campaign. Available at www.consumersunion.org/
campaigns/learn_more_background/003544indiv.html. Last accessed April 2007.
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quality improvement, and to monitor infection trends for
public health surveillance—not to compare rates of infection
among facilities. Because methods for diagnosis and data 
collection on HAIs vary among institutions, the validity of
data comparisons between facilities or across geographic
areas is questionable. Through endorsed national standards
for HAI measurement, states and other organizations gain a
valuable resource for implementing nationally comparable
standards rather than going forward with separate, potentially
discordant measurement efforts, and consumers gain access
to uniformly reported data that are reliable and useful for
decisionmaking.

National Voluntary Consensus Standards 

for the Reporting of Healthcare-Associated

Infection Data

T
his report presents a set of national voluntary consensus
standards for reporting HAI data, including a framework

for measurement and public reporting, 7 newly recommended
evidence-based performance measures, 13 previously
endorsed measures, and 8 recommendations for measure
development and research in the following clinical priority
areas:

n intravascular catheter-associated bloodstream infections
(BSIs);

n surgical site infections (SSIs);

n catheter-associated urinary tract infections (CA UTIs);

n ventilator-associated pneumonia (VAP) and respiratory 
illness;

n HAIs in pediatric populations; and

n clinician-level perioperative care.

2 NATIONAL QUALITY FORUM



Relationship to Other NQF-

Endorsed Consensus Standards

T
his report does not represent the first
foray into measurement of HAIs; metrics

of infections and infection prevention pro-
cesses appear in NQF-endorsedTM measure
sets addressing nursing care,5 nursing
home quality,6 cardiac surgery,7 hospital
care,8 and physician specialty care.9 In all,
13 measures of HAI have been previously
endorsed through the NQF process.

Other national voluntary consensus
standards have been endorsed to identify
best practices in infection prevention and
to spur reporting of adverse outcomes
resulting from HAIs. Safe Practices for 
Better Healthcare: 2006 Update10 presents 30
practices that should be universally utilized
to reduce the risk of harm to patients; 5 of
these practices are specific to HAIs, and 
3 of the 5 (i.e., Safe Practice 19: Aspiration
and Ventilator-Associated Pneumonia
Prevention, Safe Practice 20: Central
Venous Catheter-Associated Bloodstream
Infection Prevention, and Safe Practice 21:
Surgical Site Infection Prevention) corre-
spond directly to priority areas for meas-
urement identified in this report. These
initiatives, along with the performance
measures, recommendations, and the

framework detailed in this report, promote
safer, higher-quality patient care and 
facilitate meaningful, transparent public
reporting of HAIs. All previously endorsed
measures and safe practices have received
continued endorsement.

Identifying the Initial Set

A
n NQF Steering Committee (appendix B)
outlined the initial approach to identify,

evaluate, and recommend measures for
endorsement. This approach included
defining a specific purpose and scope for
performance measures and screening the
candidate standards against NQF criteria
for selection (box A). In some instances, 
the Steering Committee requested that the
Technical Advisory Panel (TAP) for a given
priority area make recommendations for
defining the scope of measurement within
that topic (see the commentary, appendix
C, for further information on Steering
Committee and TAP deliberations). 

For the purposes of this report, the
Steering Committee defined an HAI as an
infection that develops in a patient who is
cared for in any setting where healthcare
is delivered and that originates from the
delivery of healthcare (i.e., was not incu-
bating or present at the time healthcare
was provided). In ambulatory and home

NATIONAL VOLUNTARY CONSENSUS STANDARDS FOR THE REPORTING OF HEALTHCARE-ASSOCIATED INFECTION DATA 3

5 National Quality Forum (NQF), National Voluntary Consensus Standards for Nursing-Sensitive Care: An Initial Performance
Measure Set, Washington, DC: NQF; 2004.
6 NQF, National Voluntary Consensus Standards for Nursing Home Care: A Consensus Report, Washington, DC: NQF; 2004.
7 NQF, National Voluntary Consensus Standards for Cardiac Surgery: A Consensus Report, Washington, DC: NQF; 2004.
8 NQF, National Voluntary Consensus Standards for Hospital Care: An Initial Performance Measure Set—A Consensus Report,
Washington, DC: NQF; 2003.
9 NQF, National Voluntary Consensus Standards for Hospital Care: Specialty Physician Performance Measures—A Consensus Report,
Washington, DC: NQF; 2007.
10 NQF, Safe Practices for Better Healthcare: 2006 Update—A Consensus Report, Washington, DC: NQF; 2007.
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settings, the term healthcare-associated 
infection would apply to any infection that
was associated with a medical or surgical
intervention. Because the geographic 
location of infection acquisition is often
uncertain, the preferred term is healthcare-
associated rather than healthcare-acquired.

Purpose

The purpose of this project is to endorse a
set of national consensus standards that
promotes consistent definitions, language,
and methodology relevant to surveillance
and reporting data on infections. Utilization
of the consensus standards should result 
in information that is useful to the public
for making healthcare choices and to the
healthcare community for reporting and
continuous improvement of infection 
prevention processes.

Scope

The scope of this project encompasses 
performance measures to be used across
the spectrum of outpatient and inpatient
settings, including but not limited to 
dialysis units, trauma centers, intensive
care units (ICUs), specialty units, rehabili-
tation centers, emergency rooms, ambula-
tory surgical units, hospitals, long-term
care settings, and home health settings. 
All relevant patient populations, including
pediatric, maternal/perinatal, and
immunocompromised patients, were
considered in the evaluation of measure
usability. Endorsed measures appropriate
for accountability and public reporting 
and measurement are at the provider or

institution level. To ensure that measures
would be appropriate for provider
accountability, community-level measure-
ment, community-acquired infections, 
and assisted living facility settings were
excluded from the scope.

Priority Areas for 
Measurement and Reporting

Clinical priority areas for measurement
were selected based on the incidence of 
the relevant infection, the severity of its
impact on patient morbidity and mortality
outcomes, and the resource burden they
place on health systems. TAPs were
convened to address measurement in 
each of these four priority areas:

n intravascular catheters and BSIs;

n SSIs;

n indwelling urinary catheters and 
urinary tract infections; and

n VAP and respiratory illness.

A fifth clinical TAP was convened to
evaluate how measurement in each of
these four clinical areas could be applied to
the pediatric population, and a sixth TAP
focusing on reporting and implementation
was convened to provide guidance and
recommendations for measurement 
implementation in all areas and to develop
a framework for public reporting of 
HAI data.



Identifying Candidate Standards for Evaluation

Candidates for evaluation were identified through several
complementary strategies:

n open solicitation of measures through NQF’s “Call for
Measures.” From February 17, 2006, to March 17, 2006, 
the “Call” was distributed through the 
following avenues:
l posted on NQF’s web site,
l e-mailed to NQF’s Members and all project Steering

Committee and TAP members, and
l e-mailed to more than 1,300 individuals requesting to 

be kept apprised of NQF activities;

n review of NQF-endorsed measures and other related, 
ongoing NQF consensus work to identify infection 
measures within these other efforts; and

n active search of additional candidate standards from the
Agency for Healthcare Research and Quality’s National
Quality Measures Clearinghouse and literature searches.

Criteria for Selection of Standards

Standards were evaluated against the criteria derived from
the work of the NQF Strategic Framework Board and endorsed
by NQF (box A). The following important characteristics 
also were considered in the selection of potential consensus
standards: 

n relevant to identified priority areas;

n address vulnerable populations;

n address all relevant populations;

n result in possible negative incentives or unintended 
consequences;

n have clear and complete specifications;

n have been pilot tested and validated or already are in use;
and

n address high variation, including overuse and underuse.

NATIONAL VOLUNTARY CONSENSUS STANDARDS FOR THE REPORTING OF HEALTHCARE-ASSOCIATED INFECTION DATA 5



The following principles also guided the selection of 
consensus standards:

n measures of outcomes are of highest priority because of
their resonance with consumers and purchasers and their
usefulness to providers for internal quality improvement;

n process measures (often preventive actions) linked to 
outcomes should be considered; 

n the focus of the measures is primarily accountability 
as a driver of quality improvement; and

n measures should reflect an aspect of care that is 
substantially influenced by established practices of 
infection prevention.

Ongoing Improvement of Initial Measure Set

This is an initial measure set. As new information becomes
available and measure developers continue crafting and
improving current measures related to HAIs, new measures
for the set and updates will be considered.

6 NATIONAL QUALITY FORUM

Box A – Criteria for Evaluation and Selection 
of Measures

1. Important. The extent to which a measure reflects a variation in 

quality and low levels of overall performance and  represents a 

significant burden of disease, suffering, or financial costs.

2. Scientifically Acceptable. The extent to which a measure provides 

consistent and credible results when implemented.

3. Useable. The extent to which intended audiences (e.g., consumers,

purchasers, providers) can understand the results of a measure and are

likely to find it helpful for decisionmaking.

4. Feasible. The extent to which data can be obtained within the normal

flow of clinical care and an implementation plan can be achieved.
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Principles for Public Reporting

of Healthcare-Associated

Infection Data

A
s voluntary and mandatory public
reporting programs gain in number,

certain principles have emerged that
should act as a framework for developing
reporting programs. This framework
includes elements that programs should
plan to incorporate as they gain experience
in reporting and seek to improve their
reports. For example, the principle of risk
adjustment to support performance com-
parisons acknowledges that although risk
adjustment is important, it and other
methodologies for accounting for risk 
(e.g., hierarchical modeling), although 
still in their infancy for HAI reporting,
should be explored as current reporting
efforts go forward.

The following principles for public
reporting of HAI data were developed
through the deliberations of the project’s
Reporting and Implementation TAP and
include recommendations that address
issues relevant to both the facility (e.g.,
hospital, clinic, outpatient surgical center)
collecting data for measurement and the
program (e.g., state-mandated public
reporting programs, contractual require-
ment) reporting the data to the public. The
majority of measures used for tracking
HAIs originally were intended for surveil-
lance by healthcare professionals rather
than for public reporting, with greater 
precision in specifications preferred for
measures used to compare performance.
Most current HAI measures and reporting

programs for accountability are in the 
earliest stages of development. Imple-
menting initial measures within a carefully
designed reporting program will facilitate
continued improvement of current meas-
ures, identify gaps for future measure
development, help in honing strategies 
for implementation, and improve the 
effectiveness of public reporting.

Overall, programs for reporting HAI
data should encompass the following:

1. Metrics should be chosen that are fully
specified and generally accepted. 

n Measures should be applicable across care
settings and facilitate the identification of
attribution for outcomes. They should
be useful in all care settings where
patients are at risk of infection and
should take into account transitions
between settings.

n Measures should rely on feasible and 
reliable data sources. Data sources
should be valid and feasible and
usable for collection. Several data
sources are being used and tested 
for use in reporting HAIs, including
administrative and hybrid methodo-
logies. To maintain feasibility and
align with electronic health records,
data sources and terminologies
should be consistent with national
efforts in this area.

n Measures should not create unintended
consequences or negative incentives.
Inclusions and exclusions should not
create the opportunity for providers
not to report relevant cases, which
would result in under reporting of
infection rates. Furthermore, inclusions
and exclusions should be clearly
defined and use acceptable coding
standards, where applicable. 
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Similarly, measures of compliance
should provide the practitioner with
discretion if practices are not in the
patient’s best interest—for example,
measures of antibiotic use should not
promote over- or underprescription 
of antibiotic agents. Additionally,
measures should not create a disin-
centive to treat the sickest and most
vulnerable patients.

n If appropriate, measures should be
reported using risk stratification to
account for patient case mix and other
factors. Risk of infection can vary by
patient population, the type of care
provided (e.g., surgical versus med-
ical), the type of healthcare facility
(long-term care versus acute care 
hospital), or the kind of unit within
the facility (e.g., trauma unit versus
medical ICU). Furthermore, risk can
be amplified by comorbid conditions
or immune status. Adequate risk
adjustment ensures that variations in
quality are not obscured by variations
in risk. Although no risk adjuster 
currently is adequate for program
implementation, programs should
compare denominators of similar risk
(e.g., compare large academic centers
to large academic centers, ICU data 
to ICU data). As risk adjusters are 
validated by investigators in the 
field and become available, programs
should have strategies to incorporate
them as an improvement to their
reporting programs. 

n Measures should be included to address
antimicrobial resistance. When appro-
priate, include measures to monitor
antimicrobial resistant infections and
assess the effectiveness of practices to
prevent their transmission. Rates of
resistant infections should be reported

only with sufficient risk adjustment.
Thus, trends in HAIs caused by
antimicrobial-resistant bacteria will be
apparent within each category of HAI.

2. Those who collect and report data
should assist providers in achieving 
a common understanding of their
measurement roles and responsibilities.

n Provide clear guidance for interpreting
measure specifications to increase the
accuracy of reporting. When designing a
measurement and reporting program,
consideration should be given to 
how interpretation of the measure
can affect the validity of results. For
example, specifications that rely on
clinical judgment as a criterion may
yield highly variable data. Technical
assistance should be available to
ensure that providers have a clear
understanding of HAI case finding
and definitions as they pertain to
measurement. In addition, to achieve
greater accuracy in data collection and
consistency of reporting across pro-
grams, standardized measurement
terminology and clear measurement
definitions are critical.

n Educate data abstractors on the appropriate
data collection methodologies for infection
measurement. Data may be collected
from electronic and/or paper-based
documents. However, those given the
responsibility of abstracting/identify-
ing HAI data, no matter what type,
should be trained in identifying infec-
tion data and collecting them. Without
clear guidance on what data should
be collected, how to collect them, and
their importance, different levels of
effort and variation in interpreting
specifications among institutions
could artificially affect reported 
infection rates. Studies have shown



that there is significant variation in the quality and 
completeness of data collected between abstractors with
no or little training and those with training.11 In most
healthcare facilities, trained infection control professionals
(ICPs) are the most skilled and provide the most accurate
data; however, for programs that do not have an ICP
onsite, access to this expertise and to comprehensive
training through consultation or collaboration could
facilitate more accurate data collection. As the use of
data in electronic format becomes more widely adopted
and manual medical record review becomes a rarity, 
it will be important that those validating electronic 
data and using them for analysis and reporting be
appropriately trained. 

n The collection timeframe should be appropriate to the 
anticipated infection rate. Surgical site infection rates
require a 30-day follow-up and a 1-year follow-up if
prosthetic material is placed during the procedure. 
HAIs with low incidence rates will require longer data
collection timeframes. The minimum number of time
units (e.g., annual, monthly, weekly) for data collection
should be clear and should be based on the consideration
that some programs or institutions may need longer
timeframes to collect a minimum number of cases.

n Transitioning to electronic surveillance methodologies will
bring greater consistency to data collection. The use of 
electronic case finding and surveillance systems can
reduce inconsistency in data collection and reduce 
burden on staffing; however, any implemented measures
should yield the same results regardless of data collection
methodology and should be overseen by trained infection
control professionals and epidemiologists.

n Participation in measurement is valuable for all institutions,
including those with a small number of cases. The minimum
number of cases in the denominator should not exclude
or discourage programs that fall below the threshold
from collecting or submitting data for surveillance or
quality improvement.

NATIONAL VOLUNTARY CONSENSUS STANDARDS FOR THE REPORTING OF HEALTHCARE-ASSOCIATED INFECTION DATA 9

11 Sherman ER, Heydon KH, St. John KH, et al., Administrative data fail to accurately
identify cases of healthcare-associated infection, Infect Control Hosp Epidemiol,
2006;27:332-337.



3. Evaluation of the measurement and reporting process—
metric definition, data collection, analysis, and 
reporting—should be occurring at regular intervals.

n Adopt an auditing/verification strategy for reported data as
standard practice. Public reporting programs (state 
mandated or voluntary) should pursue third-party 
verification of submitted data. Auditing/verification
improves the accuracy of results, reduces the risk of
gaming the system for self-reported measures, and
increases public trust in reported data. For example, 
the state of New York, which began data collection 
for infections in January 2007 for public reporting in
2008, has incorporated mandatory data audits into its
reporting program. 

n As programs evolve, the benefits of public reporting should 
be evaluated. The effects of the reporting program should
be assessed to determine its utility to consumers, its
impact on clinical outcomes and practices, and whether
reductions in HAIs and associated costs have been
achieved. Furthermore, evaluation should include 
examination for the occurrence of any unintended 
consequences (e.g., negative incentives or gaming of
results).

4. Those who report HAI rates for comparison across
providers have the responsibility to explain to users the
reliability of reported data and the uses that the achieved
degree of reliability will support.

n Potential users should be included when reporting programs
are developed. A diverse team of stakeholders—particularly
consumers, purchasers, providers, and individuals with
expertise and experience in healthcare epidemiology/
infection control—should be included in program 
development to ensure the usability and accessibility 
of the reported information. 

n During metrics development and selection, end users should
be considered. Patients may prefer or better understand
summary measures; for example, a composite measure
of all infection prevention measures and scope of the
infection control program for a provider (facility) could
convey to consumers the level of effort on the part of the
provider to prevent infections. However, caution should
be taken to ensure that important outcomes are not

10 NATIONAL QUALITY FORUM
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obscured within a composite measure.
Appropriate testing for the validity,
reliability, and feasibility of each 
component as well as the measure as
a whole is important for designing a
useful composite measure. 

n Public reports should be easily read and
interpretable. Publicly reported data
should be displayed in a manner 
that is in plain, clear language for the
public and that provides information
on how the data are to be used and
interpreted. 

n Reliability of data and the uses that the
degree of reliability will support should 
be communicated in reports. In reports,
the source of the data (e.g., medical
records, claims, surveys), the statistical
methodology, the level of accuracy
(e.g., how good or “clean” the data
are), the risk-adjustment method, if
used, the comparability of the popula-
tion being measured, and how these
numbers can be interpreted should be
made transparent to users.

5. Reporting programs should rely on
carefully constructed statistical
methodologies that are appropriate 
to HAI measurement.

n Differences in sample sizes among 
institutions should be considered when
analyzing data and designing reports.
The volume of procedures that result
in infection may be as important as
the rates of infection when evaluating
performance. For example, two hospi-
tals may have the same 10 percent
rate of infection resulting from hip
replacements, but one facility may
perform 10 times as many procedures
as the other.

n As we move toward the goal of zero 
infections, the meaning of the rate of
infections in comparison to zero infections
and the significance of the rate to consumer
decisionmaking should be clear. In the
early stages of measurement and
quality improvement, zero percent
infection rates may not be attainable;
the use of “best-in-class” (i.e., an
external benchmark) for reporting is
the appropriate approach for driving
quality improvement at this time.
However, “best-in-class” as a compa-
rable statistic should not remain a
static benchmark. For measures of
adherence to safe or best practices, 
100 percent compliance should be 
the goal.

The NQF-Endorsed National

Voluntary Consensus Standards

for the Reporting of Healthcare-

Associated Infection Data

T
he measure set for HAIs will facilitate
quality improvement efforts to improve

infection outcomes in the identified priority
areas. Table 1 at the end of this report 
presents each endorsed measure. Because
consensus standards must be consistently
specified to meet the goal of standardiza-
tion, measure specifications are provided in
appendix A. Given the limited number of
fully suitable measures across all categories
of HAIs, recommendations for measure
development and research to address these
gaps are outlined in the commentary
(appendix C).
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Recommendations for Research

and Measure Development

G
aps in available metrics and supporting
research were identified in all clinical

priority areas; recommendations for 
measure development and research to 
supplement the endorsed set are listed
below. The significant need for further
measure development and supporting
research was most striking in the urinary
tract infection, pediatric infection, and 
VAP priority areas. Further research and
measure development in these specific
areas should be prioritized.

Recommendation 1:
Case Definitions for VAP and CA UTI 

Request that CDC reconsider case defini-
tions for VAP and CA UTI in order to meet
required measure maintenance for both
VAP and CA UTI rate measures in the next
12 to 24 months.

Recommendation 2:
BSI Research and Measure Development

There is a need for additional research and
measure development in the following
areas:

n research in the area of compliance levels
with proper line maintenance procedures.
Appropriate maintenance of central lines
provides critical leverage for reducing
healthcare-associated BSIs; 

n research in the area of duration of
catheter use and adherence to catheter
maintenance protocols to monitor the
appropriateness of central line utilization;

n research in the tracking of pediatric and
adult infections identified after hospital
discharge;

n development of an overuse measure 
for femoral vein insertion in those over
18 years of age;

n development of standard care practices
for collecting and culturing patient 
samples based on established guidelines
and evidence. Methods that do not
adhere to guidelines expose the patient
to unnecessary risk, such as drawing
blood through catheters, taking two
samples from the same draw, or 
excessive and unnecessary line entry;

n evaluation of how improper maintenance
of intravascular catheters contributes to
the risk of developing BSIs;

n development of guidelines that specify
appropriate situations for inserting lines
into femoral veins. Frequency of femoral
line insertions should be monitored, and
a benchmark should be established to
determine if rates are too high;

n evaluation of the usefulness of a metric
other than “central line days” (e.g.,
cases) as a denominator for calculating
catheter-related BSI rates used in public
reporting;

n evaluation of the effectiveness of
enhanced (i.e., technologically advanced)
central venous catheters for the preven-
tion of infection and patient safety; and

n standardization of methods for catego-
rizing ICU groups (e.g., standardized
definition of a medical ICU). Although
stratification by ICU is an appropriate
mechanism to adjust for risk of catheter-
related BSIs, ICU categorization should
be standardized between hospitals.



Recommendation 3:
SSI Research and Measure Development

Additional research and measure development is needed in
the following areas:

n development of a composite measure comprising the three
surgical care infection prevention measures addressing
appropriate antibiotic use for surgical patients;

n development of additional SSI measures based on the 
recommendations with the highest evidence (i.e., level A-1
and A-2 evidence) from the Healthcare Infection Control
Practices Advisory Committee guidance on HAI reporting;12

n modification of measures to include patients less than 
18 years of age, when appropriate. Antibiotic timing should
be consistent with care policies that allow parents to be
present during anesthesia induction, and, for children,
antibiotic timing prior to surgery should follow current 
evidence and guidelines relevant to that population;

n development of an outcome measure of SSI that includes
specifications for identifying infections on readmission,
because this may improve the capturing of infections that
manifest postdischarge;

n inclusion of cesarean section infections;

n development of a reliable system for 30-day postdischarge
surveillance and 1-year postdischarge surveillance when
prosthetic material is placed during the procedure;

n construction of measures with exclusions to address 
temporary shortages of antibiotics that prevent compliance;

n research on risk-stratification methods and risk adjustment
related to SSIs, particularly with regard to comorbidities
and severity of illness at the time of surgery;

n research on the feasibility, reliability, and validity of the
proposed SSI measures;

n research to identify opportunities for measurement of SSIs
resulting from procedures in the ambulatory setting;

NATIONAL VOLUNTARY CONSENSUS STANDARDS FOR THE REPORTING OF HEALTHCARE-ASSOCIATED INFECTION DATA 13

12 McKibben L, Horan T, Tokars JI, et al., Guidance on public reporting of healthcare-
associated infections: recommendations of the Healthcare Infection Control Practices
Advisory Committee, Am J Infect Control, 2005;33(4):217-226.



n research to identify additional procedures that could be
included in the SSI outcomes measure, including those 
relevant to the pediatric population (<18 years); and

n research on the rate at which surgical patients are readmitted
with serious infection at hospitals other than the one where
they had their original procedures. In addition, research is
needed to determine the validity and reliability of capturing
deep incisional and organ/space SSIs upon readmission in
general, as well as the proportion of infections diagnosed
after discharge within 30 days after the procedure and 1
year after procedures during which prosthetic material is
placed permanently.

Recommendation 4:
Incorporation of Best Practices of Urinary Catheter Care
into the NQF-Endorsed Safe Practices for Better Healthcare

Incorporate into the NQF-endorsed Safe Practices for Better
Healthcare a practice that adheres to CDC guidelines for 
urinary catheter care; implements a written or computer-
based reminder system that includes stop orders for catheters
and regular reminders or prompts to assess catheter status;
and obtains a urine culture before initiating antimicrobial
therapy for UTI in a patient with a urinary catheter.

Recommendation 5:
CA UTI Research and Measure Development

Although no measures of CA UTI were endorsed, the imme-
diate need for quality improvement in CA UTI prevention 
is recognized, and it is recommended that best practices for
urinary catheter care be incorporated into the HAI chapter of
NQF’s Safe Practices. A computer-based or written reminder
system for catheter assessment and removal should be incor-
porated as an NQF safe practice. Studies have shown that
reminder systems and prompts can significantly decrease
duration of catheterization, a primary risk factor for CA UTI.
Additionally, the development of measures to align with and
support this safe practice is recommended. Any measure
development would require supporting research on risk-
adjustment and stratifi-cation methods to account for patient 
populations, comorbidities, unit type, and catheter type.

14 NATIONAL QUALITY FORUM
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Research Recommendations

It is recognized that reliable, valid measures
of outcomes of care remain an essential
focus for quality measurement and
accountability. In addition to recommen-
dations for immediate process/structure
measure development, further research is
proposed to support the development and
implementation of outcome measures,
including research to expand clinical
understanding of CA UTI and ways to 
prevent it:

n research is needed to define and specify
outcome measures of symptomatic,
indwelling CA UTI. Specifically, further
research is needed on the diagnostic 
criteria specific to symptomatic CA UTI
and inclusive of all patients at risk of
contracting infection. A clarified defini-
tion of CA UTI with tested validity and
reliability suitable for facility-to-facility
comparison and a tested risk-adjustment
strategy is needed to support outcome
measurement; and

n further research is needed on optimal
strategies for managing patients who
need urinary catheters. Research to
update and expand guidelines for
catheter insertion and care should
include information about the risks 
and benefits of various types of catheters
and catheter materials, alternative
catheterization strategies for different
patient groups, and current knowledge
of the pathogenesis, microbiology, and
diagnosis of CA UTI.

Measure Development Recommendations

The following recommendations are
offered for measure development: 

n develop measures to assess urinary
catheter utilization, such as utilization
rates that have been appropriately 
stratified or risk adjusted or structural
measures of whether a system is in 
place to accurately track duration of
catheterization;

n develop measures to assess appropriate-
ness of catheter insertion, such as rates
of insertion order documentation in the
patient record or structural measures 
of whether a system or protocol is in
place to assess indications for catheter
placement;

n develop measures to assess the appro-
priateness of continued catheterization
to ensure that once catheters are placed,
they are appropriately documented,
maintained, and assessed for removal.
Such measures could include structural
measures of whether a system is in place
to track patients with a catheter or rates
of how frequently catheterization exceeds
X days (threshold to be determined)
without clearly documented indication;

n develop structural measures to assess
appropriateness and timeliness of
catheter removal, such as whether an
institution uses automatic stop orders
for catheters or has a standardized
approach in place to identify and
remove unneeded catheters; and

n develop measures to assess compliance
with best practices of catheter insertion
and care. Such measures could include
process measures that assess compliance
with good catheter care practices,
including whether the catheter system
remains closed, the urine collection bag
is kept at an appropriate height, and the
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catheter is appropriately anchored;
structural measures could assess
whether an institution has a system in
place to train and support caregivers in
compliance with best practices.

Recommendation 6:
VAP Research and Measure Development

To broaden the scope of VAP measures,
research on or development of measures in
the following areas is recommended:

n development of an outcome measure
based on a definition that requires 
laboratory results (e.g., histopathological
exams, semi-quantitative and quantitative
cultures), clinical criteria, and radiology
results consistent with VAP;

n development of a measure to assess the
appropriateness of ventilator weaning;

n development of a measure to evaluate
whether antibiotic therapy administered
to ventilated patients was appropriate
for the organism identified in cultures;

n development of measures to identify
VAP in patients with acute respiratory
distress syndrome (ARDS);

n evaluation of the benefit of including
oral care practices and the appropriate
frequency of oral care practices in the
VAP bundle;

n development of measures to encourage
the use of trained infection control 
practitioners or hospital epidemiologists,
with experience in VAP diagnosis and
data abstraction, to collect and report
VAP data;

n research to define and measure
healthcare-associated pneumonia
(HCAP); 

n research to evaluate how frequently
blood cultures, pleural fluid growth, and
semi-quantitative cultures are used to
diagnose VAP;

n research to evaluate the utility of elastin
fiber (a marker for VAP) detection in
lower lung aspirates using potassium
hydroxide preparation as a diagnostic
tool to identify bacterial VAP;

n evaluation of the methods to assess
readiness to extubate in very low birth
weight (VLBW) infants. Currently,
assessing readiness to extubate in 
VLBW infants cannot be accurately 
and reliably evaluated unless a clinician
with appropriate skills is present for 
the assessment;

n research regarding the effectiveness of
stress ulcer disease/peptic ulcer disease
prophylaxis in preventing VAP; and

n research of organisms that cause VAP
in children.

Recommendation 7:
Pediatric Infections

For pediatric infections, areas recommended
for further research and measure develop-
ment include the following:

n research on antimicrobial therapy 
monitoring, including tracking the 
frequency of appropriate initial selection,
duration of agent/therapy, and number
of courses given for positive cultures
that may be contaminants (e.g., appro-
priate selection and use of vancomycin);
outcome measures for healthcare-
associated viral infections relevant to
pediatrics, including rates of respiratory
and gastrointestinal infections (no 
symptoms on admission with symptoms
manifesting 72+ hours after admission);
and rates of worker viral infections 
compared with patient infection rates;
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n development of SSI outcome measures
that include in the numerator implantable
devices, surgery to correct congenital
heart conditions, ventriculoperitoneal
shunts, scoliosis corrections, and 
infections resulting from circumcision;

n development of central line-associated
BSI measures that track infection rates
after hospital discharge, because 
pediatric catheters are often managed 
in home or community settings; 

n research of appropriate uses of chlor-
hexidine for cutaneous antisepsis for
neonates less than two months of age
and to identify whether current practices
are evidenced;

n evaluation of the validity of the DVT
component of the VAP Bundle for 
pediatric populations;

n significance of C. difficile infections in 
the pediatric population; and

n definition of VAP in children and 
appropriate prevention strategies.

Recommendation 8:
Healthcare Disparities in HAI Rates 
and Management

Areas recommended for further research
and measure development include the fol-
lowing:

n research to determine whether there 
are disparate rates of HAI and/or 
management disparities that are not
related to access by stratifying perform-
ance measures by race/ethnicity; and 

n research to determine whether stratifica-
tion of HAI rates and management by
race/ethnicity is appropriate for public
reporting.
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Table 1 – NQF-Endorsed National Voluntary Consensus Standards for the Reporting of
Healthcare-Associated Infection Data

Intravascular Catheter-Associated Bloodstream Infections

Central line bundle compliance13

n Hand hygiene14

n Maximal barrier precautions upon insertion15

n Chlorhexidine skin antisepsis16

n Optimal catheter site selection, with subclavian vein as the preferred site for non-tunneled catheters in patients 18 years and older17

n Daily review of line necessity with prompt removal of unnecessary lines

Surgical site infection rate

n Deep wound and organ space infections as a result of elective surgery to include coronary artery bypass graft (CABG) and cardiac surgery;

hip or knee arthroplasty; colon surgery; hysterectomy (abdominal and vaginal); and vascular surgery  

Cardiac surgery patients with controlled 6 am postoperative serum glucose

Surgery patients with appropriate hair removal

Ventilator-Associated Pneumonia and Respiratory Illness

Ventilator bundle18

n Head of the bed elevation at least 30 degrees

n Daily sedative interruption and daily assessment of readiness to extubate

n Stress ulcer disease prophylaxis

n Deep vein thrombosis prophylaxis

Healthcare-Associated Infections in Pediatric Populations

Late sepsis or meningitis in neonates

Late sepsis or meningitis in very low birth weight neonates

13 Aligns with NQF-endorsed Safe Practices 20 and 22.
14 Aligns with Joint Commission 2006 NPSG 7A.
15 Aligns with CDC Guidelines for the Prevention of Intravascular Catheter-Related Infections.
16 Aligns with CDC Guidelines for the Prevention of Intravascular Catheter-Related Infections.
17 Aligns with CDC Guidelines for the Prevention of Intravascular Catheter-Related Infections.
18 Aligns with NQF-endorsed Safe Practices 19.



As shown below in table 2, NQF has previously endorsed 13 HAI-related measures, 
5 within the last year as part of clinician-level measure sets.  
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Table 2 – Previously Endorsed National Voluntary Consensus Standards for the Reporting of
Healthcare-Associated Infection Data19

Intravascular Catheter-Associated Bloodstream Infections

Central line-associated bloodstream infections

Endorsed in the NQF Hospital Care (2003) and Nursing-Sensitive Care (2004) projects20

Surgical Site Infections

Prophylactic antibiotic received within one hour prior to surgical incision

Endorsed in the NQF Hospital Care (2003) and Cardiac Surgery (2004) projects21

Prophylactic antibiotic selection for surgical patients

Endorsed in the NQF Hospital Care (2003) and Cardiac Surgery (2004) projects

Prophylactic antibiotics discontinued within 24 hours after surgery end time (48 hours for CABG and other cardiac surgery) 

Endorsed in the NQF Hospital Care (2003) and Cardiac Surgery (2004) projects

Deep sternal wound infection rates for CABG (this can also be captured in the Surgical Site Infection Rate measure in Table 1) 

Endorsed in the NQF Cardiac Surgery (2004) project

Postoperative sepsis

Endorsed in the NQF Nursing-Sensitive Care (2004) project

Catheter-Associated Urinary Tract Infections

Catheter-associated urinary tract infection rate for ICU patients

Endorsed in the NQF Nursing-Sensitive Care (2004) project

Ventilator-Associated Pneumonia and Respiratory Illness

Rate of ventilator-associated pneumonia 

Endorsed in the NQF Hospital Care (2003) and Nursing-Sensitive Care (2004) projects

19 It should be noted that NQF has requested maintenance updates for two of these endorsed measures, Catheter-Associated
Urinary Tract Infections and Ventilator-Associated Pneumonia. These measures will remain endorsed while the owner is
afforded a one-year period to update them so that they comport with current science and to improve the likelihood of 
comparable implementation across hospitals and other healthcare entities.
20 NQF, National Voluntary Consensus Standards for Hospital Care: An Initial Performance Measure Set—A Consensus Report,
Washington, DC: NQF; 2003; NQF, National Voluntary Consensus Standards for Nursing-Sensitive Care: An Initial Performance
Measure Set—A Consensus Report, Washington, DC: NQF; 2004.
21 NQF, National Voluntary Consensus Standards for Cardiac Surgery—A Consensus Report, Washington, DC: NQF; 2004.

(more)
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Table 2 – Previously Endorsed National Voluntary Consensus Standards for the Reporting of
Healthcare-Associated Infection Data19 (continued)

Clinician-Level Perioperative Care 

Timing of prophylactic antibiotics, ordering physician

Endorsed in the NQF Physician Specialty (2007)22 project

Timing of prophylactic antibiotics, administering physician

Endorsed in the NQF Physician Specialty (2007) project

Selection of prophylactic antibiotic, first- and second-generation cephalosporin

Endorsed in the NQF Physician Specialty (2007) project

Discontinuation of prophylactic antibiotics, non-cardiac procedures

Endorsed in the NQF Physician Specialty (2007) project

Discontinuation of prophylactic antibiotics, cardiac procedures
Endorsed in the NQF Physician Specialty (2007) project

22 NQF, National Voluntary Consensus Standards for Hospital Care: Specialty Physician Performance Measures—A Consensus Report,
Washington, DC: NQF; 2007.



Appendix A

Specifications of the National Voluntary
Consensus Standards for the Reporting 
of Healthcare-Associated Infection Data

NATIONAL QUALITY FORUM

T
he following table summarizes the detailed specifications for each
of the National Quality Forum (NQF)-endorsedTM national voluntary

standards for the reporting of healthcare-associated infection data. All
of the consensus standards contained in the following table are newly
endorsed.

All information presented has been derived directly from measure
sources/developers without modification or alteration (except when
the measure developer agreed to such modification during the NQF
Consensus Development Process) and is current as of January 2008.

All NQF-endorsed voluntary consensus standards are open source,
meaning they are fully accessible and disclosed. Issues regarding any
NQF-endorsed consensus standards (e.g., modifications to specifica-
tions, emerging evidence) may be submitted to NQF for review and
consideration via the “Implementation Feedback Form” found at
www.qualityforum.org/implementation_feedback.htm. NQF will
transmit this information to the measure developers and/or compile it
for consideration in updating the measure set.
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Appendix C

Commentary

NATIONAL QUALITY FORUM

Introduction

I
n February 2006, the National Quality Forum (NQF) initiated a 
project to achieve consensus on a comprehensive set of national 

consensus standards for the public reporting of healthcare-associated
infection (HAI) data in the United States. The Healthcare-Associated
Infection Steering Committee (appendix B) was formed to oversee
project activities and comprised representatives from key healthcare
constituencies, including consumers, providers, purchasers, and
researchers. Technical Advisory Panels (TAPs) in each priority area
(appendix B) were formed to assist NQF staff on measure evaluations,
advise the Steering Committee on the technical aspects of measures,
and make recommendations for endorsement and supplemental
research and measure development. This appendix summarizes the
deliberations of the Steering Committee and the TAPs, which met in
person and via conference call between April 2006 and March 2007.

Approach

B
efore measures could be recommended, an approach for defining
the parameters and goals of the project was needed to determine

the desired scope of measurement. To clarify terminology, it was nec-
essary to standardize HAI definitions for measurement; the Steering
Committee decided on a definition of HAI suitable to support account-
ability measurement and asked the TAPs to make recommendations
for condition-specific definitions. The purpose of the project and the
resulting set of national voluntary consensus standards were identi-
fied, and a scope of measurement was set based on the stated purpose.
Once terminology, purpose, and scope had been clarified, measures
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were identified and evaluated. An over-
view of the project approach is presented
in figure 1.

Defining HAIs

Several different terms for infection that
results from healthcare interventions 
(i.e., healthcare-acquired infection, healthcare-
associated infection, nosocomial infection) are
used by multiple organizations for varying
purposes; furthermore, multiple definitions
for each term are used interchangeably. To
clarify what is meant by the measurement
of infections resulting from the delivery of
healthcare, Steering Committee members
identified healthcare-associated infection as
the preferred term for accountability 

measurement; it was noted that because of
the difficulty involved in determining the
geographic location of the acquisition of
infection, the term healthcare-associated 
is preferred over healthcare-acquired. The
following definition of HAI was selected 
to ensure that all settings are included in
quality measurement relating to infections:

An infection that develops in a patient
who is cared for in any setting where
healthcare is delivered and that originates
from the delivery of healthcare (i.e., was
not incubating or present at the time
healthcare was provided). In ambulatory
and home settings, the term healthcare-
associated infection would apply to 
any infection that is associated with a
medical or surgical intervention.1

C-2 NATIONAL QUALITY FORUM

1 This definition is based on the one used in the Hospital Infection Control Practices Advisory Committee (HICPAC) Guideline for
Management of Multi-Drug Resistant Organisms in Healthcare Settings (2006). Available at www.cdc.gov/ncidod/dhqp/pdf/ar/
mdroGuideline2006.pdf. Last accessed April 2007.

Universe of Measures

Step 6: Recommend 
performance
measures for 
endorsement and 
implementation

Step 5: Evaluate candidate 
standards against 
the screening 
criteria

Step 3: Set a scope of 
measurement that 
is responsive to 
the purpose

Step 4: Establish 
screening 
criteria

Step 1: Define HAIs for the purposes of accountability measurement

Figure 1. HAI Consensus Project Approach

Step 2: Identify a purpose of the national voluntary consensus standards set



The Committee also decided that it was
necessary to further clarify the specific
infections encompassed by the term health-
care-associated infection in order to support
outcome measurement of these infections.
Outcome measures of HAIs have been
evaluated and endorsed in previous NQF
projects. During these projects, project
committee members and NQF Members
identified shortcomings with the definitions
used for HAI case finding (i.e., the numera-
tor and denominator) that had the potential
to generate inaccurate HAI rates.

To ensure that condition-specific defini-
tional issues were addressed, an ad hoc
meeting of entities that had developed 
HAI definitions, overseen surveillance, or
implemented performance measurement
programs was convened to make recom-
mendations regarding definitions to the
HAI Steering Committee and TAPs. The
group made the following recommendations
to the clinical TAPs, which were approved
by the Steering Committee:

n Bloodstream Infections (BSIs). It was
recommended that the BSI TAP consider
how to operationalize a definition of
BSIs based on criterion 1 of the Centers
for Disease Control and Prevention
(CDC) definition and assess whether or
not this definition/criteria is appropriate
for public reporting.

n Surgical Site Infections (SSIs). The ad
hoc group recommended that the broad
CDC definition of an SSI as “an infection
that occurs within 30 days after an 
operation” be accepted; however, the
group recognized that some types of
SSIs have little impact on patient out-
comes. It was recommended that the 
SSI TAP determine how the definition

could be implemented to optimize 
benefit for public reporting. 

n Urinary Tract Infections (UTIs). The ad
hoc group could not come to a conclusion
on a definition of healthcare-associated
UTIs appropriate for measurement; 
it recommended that the UTI TAP
review definitions in use and make 
recommendations for a definition 
suitable to support accountability
measurement.

n Ventilator-Associated Pneumonia
(VAP). The ad hoc group concluded 
that a definition of VAP suitable to
measurement does not exist. They 
recommended that the VAP TAP review
definitions in use and make recommen-
dations for a definition suitable to 
support accountability measurement.

Condition-Specific Definitions

With guidance from the ad hoc group 
and Steering Committee, clinical TAPs
were asked to evaluate condition-specific
definitions currently in use for their 
respective priority areas and to make 
recommendations on the definition most
suitable for outcome measurement; if a
fully suitable definition could not be 
identified, TAPs were asked to make 
recommendations for modifications or 
subsets of definitions. The Reporting and
Implementation TAP noted that modifica-
tions to surveillance definitions for reporting
purposes could have a negative impact on
the level and consistency of surveillance
and that any recommendations should be
accompanied by language stating that defi-
nition modifications are for accountability
measurement purposes only and that 
definitions and expectations for surveillance
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are unchanged. Condition-specific defini-
tions are addressed in the summary of
deliberations by priority area at the end 
of this commentary.

Purpose

The Steering Committee identified the pur-
pose of the project to be the endorsement
of a set of national consensus standards
that promotes consistent definitions and
language relevant to reporting data on
HAIs, that results in information that is
useful to the public for making healthcare
choices, and that is efficient for the health-
care community for reporting and continu-
ous improvement of infection prevention
processes. This purpose was selected to
stress that consistency in definitions and
language is critical in order to harmonize
infection prevention efforts and will be
necessary for meaningful and actionable
measurement.

The Steering Committee elaborated 
that within the context of endorsing 
performance measures, the purpose of 
the project was to focus on measures of
outcomes—specifically, rates of infection.
Process measures were considered to be
valuable and to require a strong correlation
with improving outcomes as measured by
an infection rate.

Overarching Scope

The scope of this project encompasses 
performance measures to be used across
the spectrum of outpatient and inpatient
settings, including but not limited to dialy-
sis units, trauma centers, intensive care
units (ICUs), specialty units, rehabilitation

centers, emergency rooms, ambulatory 
surgical units, hospitals, long-term care 
settings, and home health settings. All 
relevant patient populations, including
pediatric, maternal/perinatal, and
immunocompromised patients, were con-
sidered in evaluating measures’ usability.
Endorsed measures were to be appropriate
for accountability and public reporting, and
measurement was to be at the institution
level. (To ensure that measures are appro-
priate for accountability, community-level
measurement, community-acquired 
infections, and assisted living facility care
settings were excluded from the scope.)

To arrive at this scope, the Steering
Committee discussed settings in which
patients are at risk of infection and in
which infection can be attributed to 
healthcare interventions, populations at
considerable risk of infection or for whom
outcomes of infection are serious, levels 
of measurement that accurately assign
accountability, and consumer expectations
of HAI reporting systems. Steering
Committee discussions of appropriate 
care settings, populations, and levels of
measurement for HAIs are described below.

Although this overarching scope would
serve to guide the project as a whole, 
additional parameters for appropriate
measurement within specific clinical areas
were needed. The Steering Committee
asked the TAPs to identify the scope of
measurement for their respective clinical
areas, with consideration given to the 
overarching scope of the project. Scope of
measurement for each clinical condition, 
as identified by the TAPs and approved by
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the Steering Committee, is detailed in the
condition-specific discussions at the end of
this document.

Care Settings

Public reporting initiatives to date have
focused on hospital care, specifically ICUs,
where a substantial number of HAIs origi-
nate. The Steering Committee agreed that
the scope of measurement should include
infections arising in multiple care settings
in order to achieve greater transparency of
quality practices across all healthcare enti-
ties, but acknowledged that the feasibility
of data collection and correct attribution
becomes problematic beyond the hospital
setting. The Steering Committee decided
that attributing community-acquired 
infections to healthcare interventions
would not be feasible; community-acquired
infections and assisted living facilities (a
setting in which it would be difficult to
determine if an infection was community
acquired or healthcare associated) were
excluded from the scope for this reason.

Populations

Pediatric, maternal/perinatal, and
immunocompromised patients were 
identified as subpopulations that should 
be included in the project scope and as
important because they are at significant
risk for contracting infections and are often
excluded from performance measurement.
Although care for patients from these 
subpopulations differs significantly from
care for other patients, Steering Committee
members decided that this should not be a
barrier for inclusion and that appropriate
risk adjustment or stratification should 

be considered. Specifically, the Pediatric
TAP was given guidance to evaluate the
applicability of all measures to pediatric
populations and to make recommendations
for adjustments or stratification to accom-
modate the inclusion of pediatric patients.

Initially, healthcare workers were consid-
ered for inclusion in the scope, but it was
determined that the safety of healthcare
workers might be more fully addressed in
an independent project dedicated to the
topic. For the HAI project, measures
involving healthcare workers are included
only if they are used to evaluate infection
prevention processes and patient safety.

Level of Analysis

The Steering Committee recommended
facility-level measurement as the appropri-
ate level of analysis for HAI accountability
measures; it did not recommend measure-
ment for individual clinicians, ambulatory
care centers, or health plans, because there
are confounding factors at these levels 
(e.g., community-acquired infection versus
HAIs). The Steering Committee decided 
to exclude community-level measures of
infection because of the absence of an
accountable body and the inability to 
distinguish community-acquired infections
from HAIs.

Evaluation of 

Candidate Standards

N
QF staff prepared detailed measure
evaluations using standard criteria

established in NQF’s National Framework 
for Healthcare Quality Measurement and
Reporting and A Comprehensive Framework
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for Hospital Care Performance Evaluation.
Information for the measure evaluations
was obtained from the measure developers,
literature review, and independent research.
The five clinical TAPs met in person and
by conference call to review the candidate
consensus standards in their respective 
priority areas. TAPs for each priority area
conducted preliminary reviews of the
measure evaluations prepared by NQF
staff and made graded recommendations
to the Steering Committee based on the
perceived strengths and weaknesses of
each measure, as well as technical reasons
why a measure should or should not be
recommended. Recommendations were
based on the standard criteria for evalua-
tion of measures (see box A in the report),
as well as whether measures addressed the
overarching scope set out by the Steering
Committee and whether they fell into the
specific scope for a priority area as defined
by the TAP. A sixth TAP, for reporting 
and implementation, then met to review
measure recommendations in all priority
areas and develop a strategy for reporting
and implementation.

Standardized Grading 
for TAP Recommendations

In September 2005, the NQF Board estab-
lished an Ad Hoc Advisory Committee 
on Evidence and Performance Measure
Grading to review a draft measure grading
instrument. The purpose of the instrument
is to standardize the TAPs’ consideration 
of candidate consensus standards, thereby
further increasing the transparency and
reproducibility of the evaluative process.

The draft grading tool focuses on a 
standardized grading system for TAP
recommendations:

A - TAP strongly recommends this measure
advance.

B - TAP recommends this measure
advance, but with reservation.

C - TAP makes no recommendation for or
against this measure.

D -TAP recommends against advancing
this measure.

I - TAP concludes that the evidence is
insufficient to make a recommendation
for or against this measure.

Framework for Reporting 

and Implementation

T
he Reporting and Implementation TAP
was convened to address strategies for

effective reporting of HAI data that would
improve the usefulness of measurement
and reduce the risk of misinterpretation or
misuse of public reports. Additionally, the
Reporting and Implementation TAP was
tasked with evaluating the clinical TAPs’
and the Steering Committee’s recommen-
dations to formulate implementation 
guidance for the performance measure set.

Reporting and Implementation TAP
members proposed the Framework
Principles for Public Reporting to address
the interests of all parties with a stake in
HAI measurement. TAP members stressed
that, above all, consumers’ need for action-
able data must be met and that although
current measures are not ideal, it is
through implementation within a carefully
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constructed program that measures will
improve over time to meet the needs of
consumers and purchasers of healthcare.

The principles for reporting were also
the product of discussions of the specific
measures evaluated during this project.
Using the evaluations and recommendations
of the Steering Committee and clinical
TAPs, the Reporting and Implementation
TAP distilled overarching issues for imple-
mentation and developed a framework
that would be responsive to the concerns
and recommendations specific to this
measure set and that would also serve 
as guidance for the design of a public
reporting program using any measures 
of HAI. This framework was evaluated 
by the Steering Committee and approved
to advance for endorsement as a national
voluntary consensus standard.

General Issues

D
uring the evaluation of candidate 
standards, Steering Committee and

TAP members identified several general
topics that were particularly important to
consider for programs that are beginning
HAI public reporting initiatives. These
issues include identifying the purpose of
the initiative—and in particular considering
whether programs should be used for
accountability or surveillance; incorporating
measures of antimicrobial-resistant infec-
tions; and using electronic surveillance
tools.

Surveillance Versus 
Accountability Measurement

The purpose of this project is to identify
HAI measures that can be used for
accountability measurement; however,
many of the HAI measures that were 
available for review by TAPs were 
developed for surveillance. Although 
seven new measures for accountability 
were recommended, the research recom-
mendations from the project illustrate the
need for more robust and precisely defined
measures for providing stakeholders with
fully usable information.

Surveillance is defined by the World
Health Organization as a systematic 
ongoing collection, collation, and analysis
of data and the timely dissemination of
information to those who need to know 
so that action can be taken. The rates of
disease, infection, or activities provided 
by surveillance data serve as a basis for
decisionmaking about issues of public
health, health education, and health policy.
Although surveillance data may be used 
to make high-level decisions, the data 
are not intended to be used to assign
accountability to an organization, health
plan, or individual. 

By contrast, accountability measures are
intended to identify the party responsible
for providing quality care. The National
Quality Measure Clearinghouse describes
an accountability measure as one that
requires a higher level of reliability and
validity by insisting that each provider 
collect data in the same way using 
standardized, detailed specifications to
ensure that comparisons are fair or that
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predefined measure performance has been
achieved.2,3 Quality measures can be used
for accountability to facilitate decisionmak-
ing, accreditation, financial incentives, and
external quality oversight. Most Committee
members believed that, despite some of the
shortcomings of the consensus standards
received for review, it is by using the 
surveillance measures for this purpose 
that continued measure improvement will
become a priority.

Antimicrobial-Resistant Infections

Steering Committee and TAP members
acknowledged the public health importance
of preventing, monitoring, and responding
to antimicrobial-resistant infections. As a
consequence of recent media attention,
rates and outcomes for resistant infections
are becoming of increasing interest to con-
sumers. Accordingly, each TAP was asked
to consider how to measure antimicrobial-
resistant infections in a manner that was
appropriate for accountability measurement.
This project did not identify existing meas-
ures of antimicrobial-resistant infection
rates; however, the SSI TAP reviewed and
recommended three measures from the
Surgical Care Improvement Project (SCIP)
that addressed appropriate antibiotic use
for surgical patients.

Although there were no additional
measures addressing appropriate antibiotic
use or resistant infections in the BSI,
catheter-associated UTI (CA UTI), HAIs in

pediatric populations (Pediatric), or VAP
TAPs, Steering Committee and TAP mem-
bers identified several principles to guide
the development of public reporting meas-
ures for antimicrobial-resistant infections
upon which the final recommendations
were based.

n Track rates of antimicrobial-resistant
infections and identify case-mix adjust-
ment that permits comparison between
facilities. Rates of antimicrobial-resistant
infections vary greatly and can be 
influenced by the type of facility, geo-
graphic location, or unit. Also, although
methicillin-resistant Staphylococcus 
aureus (MRSA) and Clostridium difficile
(C. difficile) infections are generally more
prevalent in adults, vancomycin-resistant
enterococci and resistant gram-negative
bacteria infections are more prevalent 
in children. Given the high variability
associated with acquiring an antimicro-
bial-resistant infection, a comparison of
raw rates would not be meaningful data
for the comparison and selection of
healthcare facilities. Developing measures
for similar patient populations (e.g., same
type of surgery) may potentially be a
way of taking into account facility-level
effects. Although measuring rates for
every type of resistant infection may 
not be appropriate for accountability
purposes because of variable incidence
rates, each facility should monitor rates
of every antimicrobial-resistant infection
for internal quality improvement. 

n Monitor the appropriate use of antimi-
crobial agents. Evidence supports the
theory that rates of antimicrobial-resistant

2 National Quality Measure Clearinghouse, Using Measures. Available at www.qualitymeasures.ahrq.gov/resources/ 
measure_use.aspx. Last accessed April 2007.
3 Refer to the Framework for Public Reporting of Healthcare Associated Infection Data in the report body for further guidance
on implementation in accordance with this definition.
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infections have increased because of 
the practice of prescribing antibiotics
inappropriately (i.e., treatment that does
not specifically work for the infection of
interest).4,5,6 Measurement initiatives
aimed at reducing antimicrobial-resistant
infections should include a measure 
to evaluate antimicrobial prescribing
practices in order to ensure that use is 
in accordance with guidelines.

n Monitor antimicrobial resistance at 
the community and institution levels.
Tracking rates of antimicrobial-resistant
infections in the community is important
for identifying opportunities to imple-
ment interventions for specific organisms
and to raise awareness about evaluating
patients transferred from other hospitals
in the same region to determine whether
they have an antimicrobial-resistant
infection.

n The target for measuring rates of
antimicrobial-resistant infections
should be zero. Steering Committee
members agreed that the goal for 
antimicrobial-resistant infection rates
should be zero; however, this goal may
complicate meaningful comparisons
among facilities, since risk adjustment
would be required because of the high
level of variability in antimicrobial-
resistant infections based on patient 
population, type of hospital, and type 
of unit.

Electronic Surveillance Systems

Steering Committee and TAP members
agreed that electronic surveillance systems
are useful as tools for hospital infection
control groups to track infections, identify
the source of infection, and develop 
interventions to prevent future infections.
One electronic surveillance system was
evaluated during this project; however, it
was believed that the system was not yet
ready for national endorsement. Steering
Committee and TAP members, however,
agreed that the benefit provided by 
electronic surveillance should be further
explored; that a set of minimum require-
ments should be identified for electronic
surveillance systems that are useful for
public reporting; and that a comparison 
of all available electronic surveillance 
systems could identify which systems 
are currently appropriate for comparison
among healthcare facilities.

Discussion and Consensus

Standard Recommendations

T
he Steering Committee considered each
candidate consensus standard using 

the criteria listed below. Evaluations from
the TAPs guided the deliberations; the
comments and recommendations of 
each TAP are detailed in the next section.
Performance measures and recommen-
dations for research were advanced for
endorsement by a straight majority of votes
among Steering Committee members.

4 Boyce JM, Opal SM, Chow JW, et al., Outbreak of multi-drug resistant Enterococcus faecium with transferable vanB class 
vancomycin resistance, J Clin Microbiol, 1994;32(5):1148-1153.
5 McGowan JE Jr., Antibiotic resistance in hospital organisms and its relation to antibiotic use, Rev Inf Dis. 1983;5(6):1033-1048.
6 Olson B, Weinstein RA, Nathan C, et al., Epidemiology of endemic Pseudomonas aeruginosa: why infection control efforts
have failed, J Infect Dis, 1987;150(6):808-816.
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Criteria for Recommending Measures

The Steering Committee selected measures
to advance for endorsement using TAP
evaluations of measures’ technical merits
and the standard criteria for selection 
identified by the NQF Strategic Framework
Board and endorsed by NQF. In addition,
the Steering Committee evaluated measures
against the stated purpose and scope of 
the project and the following additional
principles for selection:

n measures of outcomes are of highest 
priority;

n process measures will be considered 
secondarily;

n the focus of the measures is primarily
accountability as a driver of quality
improvement; and

n measures should reflect an aspect of care
substantially influenced by established
practices of infection prevention.

Intravascular Catheter-Associated

Bloodstream Infections

Scope and Definitions

Scope of Measurement

TAP members expanded upon the project
scope established by the Steering Com-
mittee to identify measurement areas for
catheter-related BSIs that had the greatest
opportunity for impact, were feasible to
implement nationally, and were meaning-
ful for consumer decisionmaking and 
public accountability.

TAP members determined that only
measures addressing primary BSIs related
to catheters would be considered. Also,
peripheral line measures were excluded,
because the risk of infection from periph-
eral lines is very low, and these infections
do not represent a major healthcare problem.
Although TAP members agreed that intra-
vascular catheter-associated BSIs are an
important issue for home health and nurs-
ing home settings, research on measurement
and data collection for BSIs in the home
health care and long-term care settings 
was unavailable. Because the majority of
BSIs with adverse outcomes are related 
to Staphylococcus and Candida species, the
TAP believed it may be helpful to pay 
particular attention to these organisms.

Reporting Catheter-Associated BSIs for

Accountability Measurement

The ad hoc definitions group, the BSI TAP,
and Steering Committee members reviewed
the CDC definition of catheter-related BSIs
used in the National Healthcare Safety
Network (NHSN). TAP members agreed
that the CDC definition was appropriate
and useful for public health surveillance,
yet they also identified concerns about
using the entire CDC definition for public
reporting. TAP members recommended that
a subset of this definition be used for pub-
lic reporting, because the full surveillance
definition for catheter-related BSIs may
overestimate the true incidence by including
infections from an undocumented source
(e.g., postoperative surgical sites, UTIs)7

7 O’Grady NP, Alexander M, Patchen Dellinger E, et al., Guidelines for the prevention of intravascular cathether-related 
infections, MMWR, 2002;51(R-10):1-29.
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and complicate comparison among institu-
tions. This would mean that those collecting
the data would use the full definition in
the measure specification for their data 
collection efforts; however, only the subset
would be publicly reported (those infections
falling outside of the subset would be used
for internal quality improvement).

The surveillance definition specified that
one culture of common skin contaminants
and physician administration of antibiotics
was an acceptable criterion8 for identifying
BSIs. Evidence suggests that patients with
suspected catheter-associated infections
should have two blood cultures, with at
least one culture from a percutaneously
drawn blood sample.9,10,11,12,13 TAP members
agreed that this criterion, which relies on
physician administration of antibiotics, was
not appropriate for use as an accountability
measure in adults, because one culture is
not sufficient to distinguish whether an
infection is from a different source (e.g., a
wound or respiratory tract), and data are
not replicable among institutions. 

The Pediatric TAP recommended that 
for neonates and children, the criterion that
permits diagnosis based on one culture 

and physician administration of antibiotics
should be retained, despite the recommen-
dation by the BSI TAP to exclude this 
criterion for adults. The Pediatric TAP made
this recommendation because although
coagulase-negative staphylococci in the
blood culture would be excluded, it consti-
tutes a relatively more common pathogen
in the pediatric population than in adults,
and even though the amount of blood 
necessary for culture is less than previously
required, fewer children under age five
will have two samples drawn. The
Pediatric TAP also suggested that the term
vital sign instability would be more appro-
priate than hypotension in pediatric cases.
Furthermore, glucose instability, which is
not included in the definition criteria, is an
important sign of BSI, particularly in the
neonatal intensive care unit (NICU).

Steering Committee members raised
concerns about the validity of a subset 
of the definition being used for public
reporting and recommended that if this
definition is used in a measure for public
reporting, the measure should be monitored
to avoid unintended consequences.

8 Criterion 2b of the CDC definition of catheter-related BSIs is as follows: “common skin contaminant (e.g., diphtheroids,
Bacillus sp., Propionibacterium sp., coagulase-negative staphylococci, or micrococci) is cultured from at least one blood culture
from a patient with an intravascular line, and the physician institutes appropriate antimicrobial therapy.”
9 DesJardin J, Clinical utility of blood cultures drawn from indwelling central venous catheters in hospitalized patients with
cancer, Ann Intern Med, 1999;131(9):641-647.
10 Siegman-Igra Y, Anglim AM, Shapiro DE, et al., Diagnosis of vascular catheter-related bloodstream infection: a meta-analysis,
J Clin Microbiol, 1997;35(4):928-936.
11 Mermel LA, Maki DG, Infectious complications of Swan-Ganz pulmonary artery catheters and peripheral arterial catheters,
In: Seifert H, Jansen B, Farr BM, eds., Catheter-Related Infections, New York: Marcel Dekker; 1997:259-305.
12 Dunne WM Jr, Nolte FS, Wilson ML, Blood cultures III, In: Hindler JA, ed. Cumitech 1B, Washington, DC: American Society
for Microbiology; 1997:1-21.
13 Blot F, Schmidt E, Nitenberg G, et al., Earlier positivity of central venous versus peripheral blood cultures is highly predictive
of catheter related sepsis, J Clin Microbiol, 1998;36(1):105-109.
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Previously Endorsed Measures

Central Line-Associated Bloodstream Infection

(CLAB) (CDC) – Previously Endorsed

This measure was endorsed in both the
Hospital and Nursing-Sensitive Care 
projects; it was recommended by the 
BSI and Pediatric TAPs with reservation,
because the measure was developed for
surveillance rather than accountability, 
and anecdotal use of these data for public
reporting indicates that the measure may
not be valid for comparison among hospi-
tals. To improve the meaningfulness of this
measure to consumers, the TAP suggested
the public reporting of only a subset of the
specifications (i.e., reporting of laboratory-
confirmed infections) based on the imple-
mentation experience gained since the
measure was initially endorsed. Although
Steering Committee members raised con-
cerns about the validity of a subset of the
definition, they ultimately supported the
recommendations of the BSI TAP, with 
the caveat that any measure based on 
this subset should be monitored to avoid
unintended consequences.

Recommended New Measures

Central Line Bundle Compliance 

(Institute for Healthcare Improvement [IHI])

The Pediatric TAP and the Steering
Committee recommended this measure
from IHI, despite the recommendation of
the BSI TAP, which preferred a similar
measure from CDC. Although the measure
proposed by IHI applies only to patients
age 18 years and older, it was recommended
by both the Steering Committee and the

Pediatric TAP that the specifications be
revised to include pediatric populations.
Both measures specify the use of chlorhexi-
dine antiseptic, which requires additional
research for children less than 2 years old.

Measures Not Recommended—
Intravascular Catheter and BSIs

Of the 10 measures evaluated by TAP
members, 8 were not recommended for
advancement: 

n An additional similar measure of
catheter-related BSI rate was not
advanced, because TAP members 
preferred the measure based on the 
CDC definition, which was more precise
and more widely used.

n Four measures were not included
because of the TAP’s concern about the
validity of the administrative data,
which could not be confirmed at this
time. TAP members recommended addi-
tional research, because the efficiencies
in data collection would be welcome.
The four measures included Selected
Infections Due to Medical Care (adults
and children) and Postoperative Sepsis
(adult and children).

n A measure addressing peripheral intra-
venous catheters was not recommended,
because it was deemed to be outside of
the project scope. 

n TAP members recommended that two
measures addressing central line insertion
practices were suitable for public report-
ing; the Steering Committee preferred
the measure that was more applicable to
pediatric patients.

n An electronic surveillance tool to identify
nosocomial infections was reviewed by
two TAPs and the Steering Committee.
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Although all reviewers agreed that 
HAI electronic surveillance should be
explored because of its potential value,
the tool that was reviewed was not
ready for immediate use for national
public reporting. Specifically, TAP
members questioned whether the tool
could produce comparable information
among institutions because of the lack 
of a risk-adjustment methodology; they
also questioned its utility for hospitals 
of varying sizes.

Research Recommendations

Although the Steering Committee recom-
mended two BSI measures that could be
used for public reporting, it also identified
gaps in measurement and guidance for 
the implementation of public reporting 
initiatives:

n Develop measures that assess compli-
ance with proper line maintenance 
procedures. Appropriate maintenance 
of central lines provides critical leverage
for reducing healthcare-associated
BSIs.14,15,16 Measuring line maintenance
may be useful to identify areas related to
BSI rates in need of improvement.

n Develop measures that assess adher-
ence to evidence-based protocols for
ensuring the competency of those
inserting and maintaining central lines.
Healthcare facilities often select certain
staff to perform central line insertions;
however, currently no measures are

available for determining whether those
staff members are performing insertions
in accordance with guidelines, whether
they have continuing education, or
whether they are routinely evaluated.
Additional measures could include
requirements for data on line placement,
number of insertions for each inserter,
whether training is current, and whether
a facility has programs to establish 
competency in appropriate insertion
techniques. 

n Develop measures of BSI rates that
track infections identified after hospi-
tal discharge. Pediatric TAP members
recommended that measures be devel-
oped to address central line-associated
BSI measures that track infection rates
after hospital discharge, because 
pediatric catheters are often managed 
in home or community settings.

n Modify the measure Central Line
Bundle Compliance to discourage
femoral vein insertion in those over 18
years of age. This measure recommends
subclavian insertion, which is based on
observational studies. Although the risk
of infection at the subclavian site is
lower than that for the internal jugular
site, the bundle should state that femoral
catheterization should be avoided if at
all possible in patients over 18 years of
age, based on prospective, randomized
data in adults showing that this site 
has higher infection and deep vein
thrombosis (DVT) risks.17

14 Mermel LA, Prevention of intravascular catheter-related infections, Ann Intern Med, 2000;132(5):391-402.
15 Viale P, Politi E, Sisti M, et al., Impact of central venous catheters (CVC) management on infectious risk [Abstract], J Hosp
Infect, 1998;40(Suppl A):8.1.8.
16 Ena J, Cercenado E, Martinez D, et al., Cross-sectional epidemiology of phlebitis and catheter-related infections, Infect Control
Hosp Epidemiol, 1992;13(1):15-20.
17 Merrer J, De Jonghe B, Golliot F, et al., Complications of femoral and subclavian venous catheterization in critically ill
patients, JAMA, 2001;286(6):700-707.



In addition to creating a research agenda
for measure development, several gaps in
research and approaches for addressing
them were identified:

n Develop clinical care guidelines for
culturing patients. Methods used to
draw samples may vary among hospitals
because samples are often drawn
through catheters, which may introduce
contaminants; two samples may be
obtained from the same draw rather
than during separate occurrences, as 
recommended; or the frequency of 
blood sampling and the reasons for 
culturing might be different across 
institutions. Guidelines from the IDSA,
the American College of Critical Care
Medicine, and the Society for Health-
care Epidemiology18 and additional evi-
dence19,20,21,22,23 suggest that two cultures
should be drawn from peripheral veins.

n Evaluate how lapses in maintenance of
intravascular catheters contribute to the
risk of developing BSIs. Improper
maintenance of intravascular catheters
(i.e., breaches in aseptic technique) has
been identified as a contributing cause 
of catheter-associated BSIs, especially 

in intravascular catheters used for
extended periods.24,25,26 Identifying and
measuring appropriate methods for 
line maintenance will provide leverage
points for developing interventions 
and improving quality of care.

n Identify guidelines that specify appro-
priate situations for inserting lines into
femoral veins. Frequency of femoral line
insertions should be monitored, and a
benchmark should be established to
determine if rates are too high.

n Evaluate the appropriateness of using
“central-line days” as a denominator
for calculating catheter-associated BSI
rates. Although CDC calculates rates
based on patients with a central line,
that is, “central-line days,” regardless of
how many lines a patient may have,
TAP members suggested that counting all
lines in each patient may be more suitable
for public reporting, because each line
represents a risk somewhat independ-
ently of the other lines inserted.

n Implement more efficient mechanisms
to count catheter days. Evidence suggests
that counting catheter days one time per
week has a high degree of validity for
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18 Mermel LA, Farr BM, Sheretez RJ, et al., Guidelines for the management of intravascular catheter-related infections, Clin
Infect Dis, 2001;32(9):1249-1272.
19 DesJardin J, Clinical utility of blood cultures drawn from indwelling central venous catheters in hospitalized patients with
cancer, Ann Intern Med, 1999;131(9):641-647.
20 Siegman-Igra Y, Anglim AM, Shapiro DE, et al., Diagnosis of vascular catheter-related bloodstream infection: a meta-analysis,
J Clin Microbiol, 1997;35(4):928–936.
21 Mermel LA, Maki DG, Infectious complications of Swan-Ganz pulmonary artery catheters and peripheral arterial catheters,
In: Seifert H, Jansen B, Farr BM, eds., Catheter-Related Infections, New York: Marcel Dekker; 1997:259-305.
22 Dunne WM Jr, Nolte FS, Wilson ML, Blood cultures III, In: Hindler JA, ed., Cumitech 1B, Washington, DC: American Society
for Microbiology; 1997:1-21.
23 Blot F, Schmidt E, Nitenberg G, et al., Earlier positivity of central venous versus peripheral blood cultures is highly predictive
of catheter related sepsis, J Clin Microbiol, 1998;36(1):105-109.
24 Mermel LA, Prevention of intravascular catheter-related infections, Ann Intern Med, 2000;132:391-402.
25 Viale P, Politi E, Sisti M, et al., Impact of central venous catheters (CVC) management on infectious risk [Abstract], J Hosp
Infect, 1998;40(Suppl A):8.1.8.
26 Ena J, Cercenado E, Martinez D, Bouza E, et al., Cross-sectional epidemiology of phlebitis and catheter-related infections,
Infect Control Hosp Epidemiol, 1992;13(1):15-20.



denominator data, which would lessen
the data collection burden.27

n Standardize methods for categorizing
ICU groups. Although stratification by
ICU is an appropriate mechanism to
adjust for risk of catheter-related BSIs,
ICU categorization should be standard-
ized among hospitals.

Surgical Site Infections

Scope and Definitions

Scope of Measurement

The SSI TAP suggested that, in addition to
the overarching scope for the entire project,
the measures under consideration could be
adapted for pediatric patients, with appro-
priate dosage modifications. TAP members
recommended that trauma patients be
excluded from SSI measures, because of the
wide variation in surgical procedures, con-
founding factors (high degree of exposure
to contaminants) for this population, and
the difficulty of implementing prophylactic
interventions for these patients. Measures
that address antibiotic resistance specifically
were not identified for SSIs in this project.
However, the TAP took into consideration
antibiotic resistance issues where appropri-
ate when reviewing each measure.

Reporting of SSI for Accountability Measurement 

Members of the ad hoc committee on 
definitions discussed the definition of 
SSIs used in the NQF-endorsedTM measure,
which was developed by the Society 
of Thoracic Surgeons (STS). Members

recommended that TAP members consider
the more inclusive CDC definition of 
SSIs rather than the STS definition, which
addresses only deep sternal wound 
infections.

Members of the SSI TAP recommended
that for surveillance purposes, facilities
should continue collecting all data for
superficial incisional SSI, deep incisional
SSI, and organ/space SSI, as specified by
the current CDC definition, but for public
reporting, only deep incisional and
organ/space infections should be included
(similar to the subset of definitions for
reporting recommended for public 
reporting of BSIs). Deep incisional and
organ/space infections were recommended
for public reporting because these infec-
tions often require hospitalization and are
associated with significant morbidity and
mortality, in comparison with superficial
infections, which are often treated in out-
patient settings. These infections are high
cost, high volume, and more relevant for 
consumer decisionmaking.

The Centers for Medicare & Medicaid
Services (CMS) and CDC are working
toward an agreement on which ICD-9-CM
Codes will comprise the procedure cate-
gories included in the SSI measure. CMS 
is making plans to use a subset of the CDC
SSI measure for public reporting. That 
subset is to include only deep incisional
and organ/space infections, such as may
occur with the following procedures: 
hysterectomy (abdominal and vaginal),
coronary artery bypass graft (CABG) and
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27 Klevens RM, Tokars JI, Edwards J, et al., Sampling for collection of central line-day denominators in surveillance of healthcare-
associated bloodstream infections, Infect Control Hosp Epidemiol, 2006;27(4):338-342.



other cardiac surgery, colon surgery, joint
replacements (hip and knee), and vascular
surgeries. In addition, infections related to
these procedures can be captured upon
readmission to the hospital after the initial
operative procedure within the 30-day
period during which there were no
implanted devices and within 1 year for
implanted devices (e.g., joint replacements).

Previously Endorsed Measures

Four of the measures reviewed by the SSI
TAP were previously endorsed—three
were endorsed in both the “Hospital Care”
and “Cardiac Surgery” projects28,29 and one
from the Cardiac Surgery project. The three
hospital care measures, which are part of
the CMS SCIP, were advanced, addressing
antibiotic timing, selection, and discontinu-
ation for surgery patients. The fourth
measure, from the Cardiac Surgery project,
addressed deep sternal wound infection
rates for CABG; it was not recommended
for inclusion in this project, but it can be
captured in the endorsed SSI measure. 
The SSI TAP identified several reasons for
excluding this measure from this project: 

n The measure counts only deep sternal
wound infections that occur during the
initial admission and within 30 days of
surgery. It does not include patients who
are readmitted for deep sternal infection,
even if readmission occurs within 30
days. A substantial number of infections
develop postdischarge and are found on
readmission. 

n The measure applies only to CABG
patients and does not translate well to
general surgery.

n The risk-adjustment methodology, which
includes the collected 21 variables, has
not been validated for procedures other
than CABG. 

n The numerator includes only deep 
sternal wound infections, while the 
CDC data can be used to report on deep
incisional and organ/space infections for
seven procedures.

n The STS definition requires a positive
culture; however, not all surgeons 
may take a culture (i.e., it may not be
necessary or possible).

Prophylactic Antibiotic Received Within 

One Hour Prior to Surgical Incision 

(CMS/Joint Commission)

TAP members recommended this measure
because of the strength of the data on the
relationship between the use of prophy-
lactic antibiotics and SSIs for the included
procedure categories, although data
demonstrating the importance of the 
specific timing of antibiotics are weak.
Although the measure specifications did
not include persons under age 18 or 
the codes for pediatric procedures, the
Pediatric TAP supported the use of this
measure if the specifications were modified
appropriately. The Steering Committee
supported the SSI TAP recommendation.
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28 NQF, National Voluntary Consensus Standards for Hospital Care: An Initial Performance Measure Set—A Consensus Report,
Washington, DC: NQF; 2003. 
29 NQF, National Voluntary Consensus Standards for Cardiac Surgery: A Consensus Report, Washington, DC: NQF; 2004. 



Prophylactic Antibiotic Selection for Surgical

Patients (CMS/Joint Commission)

TAP members recommended this measure
based on the feasibility of data collection
and strong supporting evidence for the
relationship between the use of the
recommended antibiotics and SSI for the
specified procedure categories from ran-
domized controlled trials; however, they
noted that compliance is high, and there-
fore room for improvement in this area
might be limited. Again, noting that the
measure specifications did not include 
persons under age 18 or the codes for 
pediatric procedures, the Pediatric TAP
supported the use of this measure if the
specifications were modified appropriately.
The Steering Committee supported the
TAP recommendation.

SSI TAP members were concerned about
the identification of appropriate situations
in which to administer vancomycin in lieu
of other antibiotics (i.e., when patient
allergy is present or when high rates of
methicillin-resistant Staphylococcus aureus
[MRSA] or Staphylococcus epidermidis are
reported). TAP members also believed that
requiring documentation of a reason for
use of vancomycin places an unreasonable
burden on the physician. The Steering
Committee supported the SSI TAP
recommendation.

Prophylactic Antibiotic Discontinued 

Within 24 Hours after Surgery End Time,

48 Hours for CABG and Other Cardiac Surgery

(CMS/Joint Commission)

TAP members recommended this measure
after considering several factors, including
whether administration of antibiotics

beyond 24 (or 48) hours decreases infection
rates; increases rates of C. difficile; or
increases antibiotic resistance. Evidence
indicates that prolongation of antibiotics
beyond this period does not confer any
anti-infection benefit, although the rates of
C. difficile and antibiotic resistance increase.
The specification to allow antibiotic contin-
uation up to 48 hours in cardiac surgery is
based on evidence from non-randomized
trials with cardiac surgery patients that
have shown higher rates of C. difficile and
higher rates of antibiotic resistance when
antibiotics are continued past 48 hours
after surgery. Rates for this measure are
generally not as high as the rates for the
measures of prophylactic antibiotics prior
to surgery and antibiotic selection. The
Pediatric TAP supported the use of this
measure if the specifications were modified
appropriately, which is consistent with the
two previous antibiotic timing and selection
measures. The Steering Committee sup-
ported the SSI TAP recommendation.

Members were advised that their 
recommendation regarding this measure
will be taken into consideration when the
measure is updated by the developer as
part of ongoing maintenance of NQF
endorsement. The Steering Committee 
supported the TAP recommendation. 

Recommended New Measures

Surgical Site Infection Rate (CDC)

SSI TAP members recommended this meas-
ure, as proposed by CDC, for endorsement,
using the definition of SSI for public
reporting described earlier. The TAP also
recommended that the measure be revised
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in the future to include improvement in 
the risk-adjustment methodology to ensure
proper comparisons of institutions and that
the SSI definition be broadened to include
SSIs identified during hospital readmission
to a hospital, in addition to SSIs identified
during the initial hospital visit. The
Pediatric TAP did not specifically review
this measure, because the SSI TAP had not
recommended it at the time of the Pediatric
TAP meeting. The Pediatric TAP did, 
however, discuss this measure in the con-
text of the antibiotic timing, prophylaxis,
and discontinuance measures, noting that
the measure specifications did not include
persons under age 18 or the codes for pedi-
atric procedures. The Steering Committee
supported the SSI TAP recommendation.

Cardiac Surgery Patients with Controlled 

6 am Postoperative Serum Glucose 

(CMS/Joint Commission)

TAP members recommended this measure
after the CMS Technical Group noted that
it was the best available measure that was
feasible and that the 200 mg/dL postopera-
tive serum glucose level was obtainable
and was correlated with better outcomes.
The TAP clarified that the use of two 
glucose determinations in the measure 
was based on the original tri-state audit,
which showed the inability to gather data
more frequently or to average glucose 
levels. Pediatric TAP members noted that
although an altered measure may be 
suitable for older children and diabetic
patients, this measure could be potentially
dangerous for infants and young children.
The Steering Committee supported the SSI
TAP recommendation.

Surgical Patients with Appropriate Hair Removal

(CMS/Joint Commission)

The TAP members recommended this
measure, yet noted their concern about the
conflicting evidence in this area. A Cochrane
review included three randomized studies
that have shown shaving to be inferior to
clipping and seven studies that have
shown shaving to be inferior to depilatories.
Two other systematic reviews also have
shown an advantage to not shaving.
Additionally, the studies were all conducted
more than 10 years ago (1971-1992) and
they aggregated all types of SSIs. Some
members of the TAP believed that the
effort to document the type of hair removal
process may be considerable, although 
others noted that hair removal was rou-
tinely captured in the operative note. 
TAP members indicated that aggregation
would obscure the relationship between
shaving and deep incisional or organ/
space infections, which are the most impor-
tant. CMS noted that in its preliminary
testing, the use of shaving occurred in up
to 30 percent of facilities, indicating that
there is significant room for improvement.
The Steering Committee supported the SSI
TAP recommendation.

Measures Not Recommended—SSIs

Two additional measures were evaluated
by TAP members, but were not recom-
mended. The process measure—Colorectal
Surgery Patients with Immediate
Postoperative Normothermia— did not
have a sufficient evidence base and applied
to a very small population. The second 
was another SSI rate measure; it was not

C-18 NATIONAL QUALITY FORUM



recommended because of the requirement
to have a trained data abstractor, the
amount and breadth of quality data
required, and the difficulty of collecting 
the measure for healthcare facilities with-
out electronic data collection systems.
Members also believed that risk-adjustment
algorithms for the measure were inadequate
and that the measure was developed and
primarily used specifically for general 
and vascular surgeries in high-volume
institutions. The TAP believed the CDC 
SSI rate measure was the better measure.

Research Recommendations

TAP members identified several areas for
future measure development and opportu-
nities to improve existing measures:

n Develop a composite measure consist-
ing of the three surgical care infection
prevention measures addressing 
appropriate antibiotic use for surgical
patients. Three measures from the SCIP
project were evaluated for inclusion in
this measure set. The TAP recommended
developing a composite measure for
these three items because the data are
collected at the same time, and this
would increase the feasibility of creating
a composite measure.

n Include additional procedures in the
antibiotic timing measures. The recom-
mended antibiotic timing measures were
limited to high-volume, high-impact
procedures because evidence is not
strong enough to support the inclusion
of other procedure categories and

because the burden of surveillance for
other procedures might be unreasonably
high, given their importance. TAP mem-
bers recommended further research to
establish evidence for the importance of
these measures for other procedures 
and the development of measures where
evidence indicates they are appropriate
(e.g., central nervous system procedures).

n Develop additional SSI measures.
TAP members recommended using the
recommendations with the highest evi-
dence (i.e., levels A-1 and A-2 evidence)
from the Healthcare Infection Control
Practices Advisory Committee (HICPAC)
report30 as a resource to develop addi-
tional measures. 

n Modify SSI measures to include
patients under 18 years of age. The
measure currently is not specified for
patients under 18 years of age; however,
the Pediatric TAP supported the modifi-
cation of the three surgical infection 
prevention measures to include children,
with the following considerations:
antibiotic timing may conflict with care
policies that allow parents to be present
during anesthesia induction; antibiotic
timing before surgery should be 30 
minutes to 1 hour before the procedure; 
and antibiotic administration should be
completed prior to incision, based on the
American Academy of Pediatrics Red
Book.31 The Pediatric TAP also believed
that these three measures should be
modified to include the following 
procedures for pediatric patients: 
ventricular-peritoneal shunt procedures,
circumcision, correction of scoliosis, and
congenital cardiac surgery repair.
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In the course of their evaluations, TAP
members identified several factors that
would add value to the information 
available for each recommended measure.
The following TAP recommendations 
identify areas in need of additional research
to facilitate standardized implementation
of the measure set:

n Identify valid risk-stratification and
risk-adjustment methodologies for
SSIs. There is little research on risk-
stratification methods and risk adjust-
ment related to SSIs, particularly with
regard to comorbidities and severity of
illness at the time of the procedure. 

n Conduct additional research on the 
feasibility, reliability, and validity of
SSI measures. TAP members recom-
mended that, as these measures are more
widely implemented, an assessment of
the reliability, validity, and feasibility of
data collection should be conducted.

Catheter-Associated Urinary

Tract Infections

Scope and Definitions

Scope of Measurement

In addition to evaluating and recommend-
ing measures for endorsement, the Steering
Committee requested that the Indwelling
Catheters and UTI TAP set an appropriate
scope for outcomes measurement of 

healthcare-associated UTIs. During its
deliberations, the TAP identified the
parameters of measurement in terms 
of suitability for public accountability,
opportunity for improvement, and burden
of disease.

The TAP concluded that outcome 
measurement should focus on symptomatic
bacteriuria occurring in patients with
indwelling urethral catheters. This scope
focuses measurement on a defined popula-
tion at significant risk of contracting a pre-
ventable infection. Limiting measurement
to this population has the following 
advantages:

n Addresses significant burden of 
disease. The great majority of health-
care-associated UTIs result from 
instrumentation of the urinary tract,
usually catheterization.

n Measures a commonly used modifiable
risk factor. Catheterization is a common
practice; approximately 15 to 25 percent
of hospital patients have a urinary
catheter at some time during their stay,
with rates of utilization varying by unit
type within the hospital.32 Indwelling
urethral (Foley) catheters are the most
frequently utilized catheter type. The
risk of contracting CA UTI increases
with the duration of catheterization.33

Despite this risk, catheters are often
overutilized and unnecessary, placing
patients at needless risk of contracting
infection.34,35,36
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n Permits attribution to healthcare inter-
ventions. In the absence of a catheter,
susceptibility to infection is significantly
modified by host defenses and anatomy,
making it difficult to attribute infection
to processes of care.

n Measures a condition for which pre-
vention, screening, and treatment are
established. Screening and prophylaxis
for asymptomatic bacteriuria is generally
not recommended, except in some 
special populations.37

Defining Healthcare-Associated UTIs for

Accountability Measurement

TAP members also were asked to evaluate
current definitions of healthcare-associated
UTIs for their sensitivity and specificity
within the identified project scope.
Definitions considered were those used by
the Association for Professionals in Infection
Control and Epidemiology (APIC) for
home health38 and long-term care settings;39

by CMS for the Minimum Data Set (MDS)
measures of nursing home care;40 by 
CMS for the Outcome and Assessment

Information Set, Outcome-Based Quality
Improvement, and Outcome-Based Quality
Monitoring measures of home health 
agencies;41 and by CDC/NHSN for infection
surveillance.42

None of these definitions was identified
as fully acceptable for supporting outcomes
measurement. In general, definitions did
not distinguish between infections in
catheterized and non-catheterized patients;
ideally, definition criteria should be specific
to infections arising from a catheter and
would be stratified by catheter type (i.e.,
Foley, condom, suprapubic). TAP members
noted that diagnostic criteria listed in 
definitions may not be specific to CA UTIs.
Recent literature suggests that diagnostic
criteria such as accepted microorganism
thresholds, “traditional” uropathogen 
designations, and certain symptoms 
(i.e., urgency, frequency, dysuria, suprabic
tenderness, leukocytosis) are not useful 
for distinguishing between infected and
non-infected catheterized patients.43,44,45

Furthermore, these criteria may arbitrarily

NATIONAL VOLUNTARY CONSENSUS STANDARDS FOR THE REPORTING OF HEALTHCARE-ASSOCIATED INFECTION DATA C-21

37 Nicolle LE, Bradley S, Colgan R, et al., Infectious Diseases Society of America guidelines for the diagnosis and treatment of
asymptomatic bacteriuria in adults, Clin Infect Dis, 2005;40(5):643-654.
38Embry FC, Chinnes LF, APIC special communication: draft definitions for surveillance of infections in home health care, 
Am J Infect Control, 2000;28(6):449-453.
39McGeer A, Campbell B, Emori TG, et al., Definitions of infection for surveillance in long term care facilities, Am J Infect Control.
1991;19(1):1-7.
40Centers for Medicare & Medicaid Services (CMS), Revised Long-Term Care Facility Resident Assessment Instrument User’s Manual,
Version 2.0, December 2002; Revised January 2006, Chapter 3: Item by Item Guide to the MDS. Available at www.cms.hhs.gov/
NursingHomeQualityInits/downloads/MDS20rai1202ch3.pdf. Last accessed May 2007.
41 CMS, OASIS - Based Home Health Agency Patient Outcome and Case Mix Reports. Available at www.cms.hhs.gov/apps/
hha/obqm3.pdf. Last accessed May 21, 2007.
42 Horan TC, Gaynes RP, Surveillance of nosocomial infections, In: Hospital Epidemiology and Infection Control, 3rd ed., Mayhall CG,
ed., Philadelphia: Lippincott Williams & Wilkins; 2004:1659-1702. Available at www.cdc.gov/ncidod/dhqp/pdf/nnis/
NosInfDefinitions.pdf. Last accessed April 2007.
43 Maki DG, Tambyah PA, Engineering out the risk of infection with urinary catheters, Emerg Infect Dis, 2001;7(2):342-347.
44 Stark RP, Maki DG, Bacteriuria in the catheterized patient: what quantitative level of bacteriuria is relevant? N Engl J Med
1984;311(9):560-564.
45 Tambyah PA, Maki DG, Catheter-associated urinary tract infection is rarely symptomatic: a prospective study of 1497 
catheterized patients, Arch Intern Med, 2000;160(5):678-682.



exclude a significant proportion of the 
population at risk—reliance on symptoms
requiring patient complaint excludes
patients unable to communicate these
symptoms, and provisions requiring symp-
toms to have “no other recognized cause”
exclude patients with confounding comor-
bidities who may nonetheless have a CA
UTI. Several definitions included clinician
diagnosis of UTI or initiation of treatment
for UTI as a criterion for case identification,
which the TAP agreed were inappropriate
for supporting outcomes measurement
because of questionable sensitivity and
specificity and potential unintended conse-
quences. In addition to concerns about the
specificity of criteria, TAP members were
uncertain whether it would be feasible to
collect definitions across institutions and
whether data collection could be performed
with consistent quality.

Of the definitions examined, the TAP
agreed that the CDC/NHSN definition is
the best of those currently in use and that
with additional research and specification
it holds the most potential for supporting
outcome measurement. Although the TAP
acknowledged that the criteria used are
suitable for surveillance, their sensitivity
and specificity in measuring CA UTI out-
comes for facility-to-facility comparison are
not established. Further research on this
definition was strongly recommended.

The Pediatric TAP concluded that
healthcare-associated UTI is not a priority
for measurement in pediatrics because of
the low frequency of catheter use and the
difficulty of attributing UTIs in children to
the receipt of healthcare.

Previously Endorsed Measures

The measure, Catheter-Associated Urinary
Tract Infection Rate for ICU Patients, was
previously endorsed in the Nursing-
Sensitive Care project. TAP members had
concerns about the measure and that atten-
dant definitions had not been updated for
several years. Therefore, it was strongly
recommended that over the next year, the
developer should revise the measure to
reflect current science and standards.

Measures Not Recommended—CA UTIs

During its deliberations, the CA UTI TAP
evaluated two measures and one set of
paired measures, none of which was 
recommended for endorsement. Generally,
concerns about definitions of CA UTI,
absence of risk adjustments, and failure
to discriminate between catheter- and 
non-device-associated infections were 
cited as reasons for measures to be with-
held from endorsement.

n Urinary Catheter Utilization (CDC).
The numerator for this measure is
catheter days, and the denominator is
patient days, with results stratified by
unit type. The TAP concluded that the
measure provides no mechanism for 
distinguishing appropriate catheter use
from inappropriate catheter use, either
by utilization, catheter type, or duration
of catheterization—a primary risk factor
for infection. In addition, the measure is
not risk adjusted for patient populations
or comorbidities, and it has not been
tested for suitability as a comparative
indicator. Absent any risk adjustment,
stratification, or thresholds that could
differentiate between appropriate and
inappropriate care, this measure was
deemed to be not useful for consumer

C-22 NATIONAL QUALITY FORUM



decisionmaking or meaningful compari-
son among institutions at this time. It
was recommended that modification of
this measure to distinguish between
high- and low-quality utilization strate-
gies and to appropriately adjust for risk
(beyond stratification by unit type) be
pursued.

n Residents with a UTI (CMS/MDS).46

Numerator inclusions are identified 
with the MDS definition, which relies 
on initiation of treatment as a criterion
for case identification. The measure does
not distinguish between community-
acquired or healthcare-acquired UTI,
and it does not differentiate between
catheterized and non-catheterized
patients. Aside from the definitional
issues, the measure lacks appropriate
risk adjustment.

n Residents Who Frequently Lose
Control of Their Bowel or Bladder
(Low-Risk) and Residents Who Have a
Catheter in Their Bladder at Any Time
During the 14-Day Assessment Period
(paired measure) (CMS/MDS).47

Although the TAP agreed that the meas-
ure appears to be effective for assessing
continence care and appropriate catheter
utilization in low-risk elderly popula-
tions, it was unable to conclude whether
it is effective relevant to infections. The
group saw the logic in the concept that
appropriate catheter utilization in cases
of low-risk incontinence is a good proxy

for infection prevention, but the measure
has not been used or tested for this 
purpose and would require validation.
Because the measure addresses catheter
utilization in nursing home residents, a
population for whom this is an impor-
tant issue, the TAP concluded that this
measure should be revisited and retested
for use as a process measure.

Harmonization with the NQF-Endorsed
Safe Practices for Better Healthcare

In October 2006, the NQF Board of
Directors approved endorsement of the
updated NQF Safe Practices for Better
Healthcare, which includes five practices
aimed at reducing nosocomial infections.
Although these five practices address
important issues in infection prevention,
they do not include interventions or 
specifications addressing CA UTI. The 
TAP recommended that CDC guidelines
for urinary catheter care and a specification
for a written or computerized system for
catheter stop orders and daily reminders 
to check catheter status be incorporated
into the HAI chapter of Safe Practices.
Studies have shown that good catheter care
is critical for avoiding infection and that a
reminder system or prompt can significantly
decrease the duration of catheterization, a
primary risk factor for CA UTI.48,49,50
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Recommendations for Measure
Development and Research

Recognizing the lack of measures for CA
UTI, TAP members generated the following
recommendations for measure development.
These measure concepts are for process
and structure measures to be reported in
conjunction with an infection rate outcome
measure; measures in any of the following
areas could be developed and implemented
relatively quickly and could facilitate 
public reporting and quality improvement
while a suitable outcome measure is
developed and refined. Any measure
development would require supporting
research on risk-adjustment and stratifi-
cation methods to account for patient 
populations, comorbidities, unit type, and
catheter type. 

n Develop measures to assess urinary
catheter utilization. Because catheter
use is the most significant modifiable
risk factor for CA UTI, risk-adjusted,
well-stratified measures of catheter 
utilization in all settings where catheters
are used will be critical for reducing 
CA UTI. 

n Develop measures to assess the appro-
priateness of initial catheterization.
Overuse of catheters and unnecessary
catheterization are significant problems;
examples of measures that could 
address this issue include the proportion
of catheterized patients with a docu-
mented order for insertion, whether a
protocol is in place to assess indications
for a catheter, or whether a facility 
has programs to establish provider 
competency in the appropriate use 
of catheters.

n Develop measures to assess the appro-
priateness of continued catheterization.
Measures should be developed to ensure
that once catheters are placed, they are
appropriately documented, maintained,
and assessed for removal; for example,
measures of whether a facility has a 
system to track patients with catheters or
measures of the frequency with which
catheter status is documented could help
avoid forgotten catheters.

n Develop measures to assess the appro-
priateness and timeliness of catheter
removal. Measures should be developed
to identify institutions with protocols in
place to ensure the timely removal of
catheters and whether these protocols
are followed—for example, whether or
not a facility has a system for catheter
automatic stop orders.

n Develop measures to assess compliance
with best practices of catheter care.
Institutions should be measured on 
compliance with guidelines and whether
programs are in place to train and 
support staff and caregivers on best
practices.

Reliable, valid measures of outcomes of
care remain an essential focus for quality
measurement for accountability; however,
TAP evaluations of CA UTI measures were
complicated by the lack of information in
the literature specific to CA UTI pathogen-
esis, risk, and diagnosis. In addition to its
recommendations for immediate process/
structure measure development, the TAP
proposed further research to support the
development and implementation of 
outcome measures, including research to
expand clinical understanding of CA UTI
and the means to prevent it.
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n Pursue research to define outcome
measures of symptomatic CA UTI.
Additional work is needed to clarify 
the utility of the CDC/NHSN definition
for this purpose. The sensitivity and
specificity of criteria as they pertain to
symptomatic CA UTI should be tested,
and research into modifications for risk
adjustment, special populations, and
catheter types should be pursued to
maximize the utility of the measure 
output.

n Pursue research to clarify optimal
strategies for managing patients who
need urinary catheters. Best practices,
such as CDC’s Guideline for the Prevention
of Catheter-Associated Urinary Tract
Infections,51 should be re-evaluated 
and updated regularly to incorporate
advancements in technology and care
practices. Additional research is needed
to identify and standardize practices 
to improve care, to provide further 
information about the risks and benefits
of new catheters and alternative
catheterization strategies, and to 
expand knowledge of the pathogenesis,
microbiology, and diagnosis of CA UTI.

Ventilator-Associated
Pneumonia and Respiratory
Illnesses

Scope and Definitions

Scope of Measurement

In addition to the scope established by the
Steering Committee members for the entire
project, the VAP TAP identified a scope 

of measurement for accountability. TAP
members specified the following parameters
for VAP measurement:

n Consider measures of VAP and 
respiratory illnesses in all care settings.
Although measures in non-inpatient 
care settings were not identified for this
project, TAP members indicated that
measurement may be feasible in long-
term care settings, yet hospital definitions
would not be appropriate because of the
different diagnostic criteria, care methods,
and patient characteristics. For example,
long-term care patients are more likely
to have non-ventilator-associated HCAP,
yet the appropriate method for distin-
guishing this population from VAP
patients has not been established.

n Any outcome measures identified or
developed should focus on ICU
patients. TAP members suggested that
the greatest return from measuring 
VAP would result from measuring VAP
in ICUs. This would target high-risk
patients and offer the greatest leverage
to improve quality of care.

Defining VAP for Accountability Measurement

Steering Committee members did not 
agree on a new definition of VAP that
could be used in an outcome measure 
for accountability. TAP members made 
recommendations to develop an acceptable
VAP definition for public reporting, based
on guidelines from the American Thoracic
Society (ATS) and the Infectious Diseases
Society of America (IDSA).52
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TAP members thoroughly discussed 
the implications of changing a definition
that has been the foundation of VAP data
collection for more than 30 years. Although
NHSN data are widely collected, TAP
members noted that the data cannot be
meaningfully used for accountability 
measurement because of inconsistencies in
the use of the VAP algorithms for diagnoses
among institutions; however, they agreed
that the data are meaningful for diagnosis
and surveillance. TAP members suggested
that a new definition should be identified
for public reporting in order to collect data
more accurately to compare the incidence
of VAP across settings. The incidence of
VAP varies from 4 to 48 percent, depending
on which criteria are used to diagnose it.53

Although a new definition would preclude
comparison with previous data, TAP
members indicated that the unintended
consequences would be great if data that
are not replicable were used for accounta-
bility, decisionmaking, and reimbursement. 

TAP members identified the following
criteria to be included in a VAP definition
that would provide objective, meaningful
data for an outcome measure that could be
used for accountability: 

n Microbiological test criteria should be a
necessary component for defining VAP,
in addition to radiology results and
clinical signs and symptoms, for use in

an outcome measure for accountability.
TAP members agreed that laboratory
data (e.g., semi-quantitative cultures of
endotracheal aspirates, bronchoscopic
methods, non-bronchoscopic methods,
histopathologic exams) should be
enlisted to confirm pneumonia diagnosis
and assure a standard, objective defini-
tion. Inclusion of laboratory data was
recommended for the following reasons:

l Although bronchoscopy and quantita-
tive microscopy will identify nearly
all VAP cases, for organizations that
either do not have the resources for
quantitative methods or that prefer
non-invasive methods, a spectrum 
of diagnostic criteria should be 
available. Semi-quantitative analysis
of endotracheal aspirates would 
offer acceptable, less-expensive, 
and relatively easy-to-implement
diagnostic criteria. Utilization rates 
of semi-quantitative cultures have 
not been studied, although current
evidence54,55,56 suggests that moderate
to heavy growth of a pneumonia-
causing organism correlates well with
quantitative methods. 

l Categorizations of moderate or heavy
growth should be standardized for
use across hospital laboratories. 
Using a specific threshold, such as 105

colony-forming units per sample, may
result in better agreement between
semi-quantitative and quantitative
methods.
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l Endotracheal aspirates can be col-
lected even from critically ill patients
before any type of antibiotic course 
is initiated; sample collection may not
be as feasible with bronchoscopic
methods.

l If a patient has been on antibiotics 
for 72 or more hours before the 
development of VAP, then the
causative organism is likely to be
antimicrobial resistant, and a lower
threshold should be used to confirm
the VAP diagnosis.

n Exclude positive blood cultures and
positive growth in pleural fluid.
Positive blood cultures and growth in
pleural fluid are currently listed in the
CDC definition as acceptable methods
for confirming VAP diagnosis, yet TAP
members agreed that these methods are
less reliable because they do not reliably
identify the source of infection. These
methods should be phased out as
acceptable ways to collect data for a
publicly reported VAP measure.57,58

n Include only bacterial pathogens. TAP
members recommended including only
criteria related to bacterial pathogens for
diagnosing VAP, even though the CDC
definition for diagnosing pneumonia

contains criteria for including uncommon
pathogens (e.g., spores, virus). The 
interventions and preventive measures
(e.g., the IHI ventilator bundle59 and
appropriate antibiotic use) recommended
to decrease VAP rates are primarily
effective for reducing rates of bacterial
pneumonia, not viral or fungal 
pneumonia.60,61,62 These criteria should 
be applicable only for public reporting,
not clinical decisionmaking. 

n Include only the first episode of VAP.
TAP members discussed whether the
definition should include only the first
episode of VAP in a patient, because
subsequent episodes introduce con-
founding variables.63 Because the 
definition would be used in a measure
intended for public reporting, if a
patient has multiple cases, only the 
first case should be counted. 

n Specify the timeframe for VAP 
diagnosis. A pneumonia case that 
occurs in a healthcare setting should be
defined as ventilator associated only 
if it occurred ≥48 hours after intubation
and met all other criteria of the 
pneumonia definition.
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TAP members based their recommenda-
tions on the CDC surveillance definition64

and the ATS/IDSA65 guideline on managing
VAP. Because the guideline was written for
use across all types of medical centers with
varying resources, allowances are built in
to account for variation in organizations’
access to certain diagnostic tests. It is the
most recent guideline, and it incorporates
recommendations that address the chal-
lenges that were encountered with the
implementation of the CDC diagnostic 
criteria and other VAP definitions. 

Pediatric TAP members evaluated
whether the recommended definition
would be applicable to children and 
identified a few areas that should be 
highlighted:

n Diagnosing VAP in neonates is con-
founded by other pulmonary conditions,
including respiratory distress syndrome
and bronchopulmonary dysplasia.

n Clinicians should be educated about the
risk of collecting tracheal aspirates in
neonates. If tracheal aspirates will be
used to diagnose VAP in neonates, 
suctioning should not extend below 
the endotracheal tube because this can
cause damage to the lung tissue.

n Criteria need to be identified to 
differentiate “new,” “progressive,” and
“persistent” infiltrates. 

n Use of the term tracheal aspirate rather
than sputum for neonates should be 
considered, because neonates do not
produce sputum.

n Regarding the definition for VAP in 
children age 1 to 12, it is not clear 
that the upper age cutoff is the most
appropriate one for differentiating VAP
in children versus adults, because some
children younger than 13 may manifest
VAP in the same way that adults do;
there is little literature available, 
however, for establishing the most
appropriate age cutoff.

Members of the Steering Committee
could not agree on whether changing the
definition to require microbiological results
and to introduce semi-quantitative cultures
as an acceptable diagnostic criterion would
help to reduce the amount of variability of
diagnosis if used in an outcome measure.
Moreover, the use of this practice has not
been established as a clinical practice
guideline, and although TAP members 
recommended that semi-quantitative 
methods be used more widely, Steering
Committee members were hesitant to 
make this recommendation. Additionally,
Steering Committee members were con-
cerned that no adequate mechanism exists
to monitor gaming by auditing whether a
culture should have been taken and was not. 

Considering the continued debate
regarding the diagnosis of VAP (and 
non-VAP pneumonia as well) the Steering
Committee recommended that NQF 
convene a meeting of experts in this field,
including CDC, the Joint Commission,
CMS, and members of the VAP and
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Reporting and Implementation TAPs. 
The three organizations are currently 
completing work to harmonize their 
definitions for pneumonia.

Previously Endorsed Measures

Three of the 10 measures considered by the
VAP TAP have been endorsed in previous
NQF projects. Two vaccination measures,
endorsed in the NQF “Hospital Care” 
project, were reviewed by this TAP. Both
measures were considered to be tools to
measure and improve quality care and
were deemed to be outside the scope of
this project because of the limited impact
patient vaccination has had on reducing
rates of VAP in hospitals.

VAP Rate

A measure of the rate of VAP was previously
endorsed in the NQF “Hospital Care” and
“Nursing-Sensitive Care” projects. The 
recommendation by the TAP, after much
deliberation, was for the measure developer
to revise the specifications within a speci-
fied timeline to increase the consistency of
how the measure is implemented across
institutions. In addition, this measure
should be revised in order to improve its
usefulness to consumers.

Recommended Measures—
VAP and Respiratory Illnesses

Ventilator Bundle (IHI)

The measure evaluates the number of ICU
patients on mechanical ventilation at the
time of survey for whom all four elements
of the ventilator bundle are documented and
in place. The ventilator bundle elements are
as follows: head of bed elevation at least 
30 degrees; daily sedation interruption and
daily assessment of readiness to extubate;
peptic (stress) ulcer disease (PUD) prophy-
laxis; and DVT prophylaxis. TAP members
were divided about recommending this
measure. They indicated that it should be
used in conjunction with a reliable out-
come measure in order to evaluate whether
compliance with processes measured by
the bundle improves VAP rates. In addition
to concerns about using this measure with-
out an outcome measure, TAP members
noted that two of the elements that the
bundle measures are not directly related to
improving VAP incidence (PUD prophy-
laxis and DVT prophylaxis).66 The bundle
also does not include a measure of appro-
priate oral care, which has been proven to
decrease VAP rates.67,68,69 Benefits of using
this measure for public reporting include
an improvement in team work and a
reduction in VAP rates in hospitals that

NATIONAL VOLUNTARY CONSENSUS STANDARDS FOR THE REPORTING OF HEALTHCARE-ASSOCIATED INFECTION DATA C-29

66 ATS/IDSA guidelines recommend two components of the bundle with good evidence (i.e., weaning and HoB elevation) and
recommend one (PUD/stress ulcer disease prophylaxis) with less solid evidence and only for use in certain situations.
67 Rodriguez-Roldan JM, Altuna-Cuestra A, Lopez A, et al., Prevention of nosocomial lung infection in ventilated patients: use of
an antimicrobial pharyngeal non-absorbable paste, Crit Care Med, 1990;18(11):1239-1242.
68 Abele-Horn M, Dauber A, Bauernfeind A, et al., Decrease in nosocomial pneumonia in ventilated patients by selective 
oropharyngeal contamination (SOD), Intens Care Med, 1997;23:187-195.
69 Bergmans DC, Bonten MJ, Gaillard CA, et al., Prevention of ventilator-associated pneumonia by oral decontamination: a
prospective, randomized, double-blind, placebo-controlled study, Am J Respir Crit Care Med, 2001;164(3):382-388.



have implemented and measured all of the
elements of the bundle.

Pediatric TAP members unanimously
agreed that this measure should not be
used in the NICU and that insufficient 
evidence is available for use of this measure
in the pediatric ICU, because no evidence
exists to verify whether these practices are
helpful or harmful to children. Members of
the Steering Committee recommended that
this measure advance because process
measures for VAP are important, and this
ventilator bundle, although not entirely
related to VAP, was correlated with an
improvement in VAP rates. The Steering
Committee agreed with the VAP TAP
recommendation.

Measures Not Recommended—
VAP and Respiratory Illnesses

Eight of the 10 measures evaluated by 
TAP members were not recommended for
inclusion in the HAI reporting measure set
because they were deemed to be either not
well specified or outside of the scope of the
project. The Steering Committee agreed
with the TAP recommendations. Four of
the measures considered were similar to
elements of the Ventilator Bundle, and
Steering Committee members preferred 
to recommend the bundle rather than
measures addressing individual processes.
However, after re-examination, the deci-
sion was made to put the bundle and the
individual components to a vote. Based on

discussions with the measure developers,
NQF will conduct an addendum vote 
on the individual measures within the 
ventilator bundle.

Number of Healthcare Personnel Who Receive

Influenza Vaccination70

Although the measure was approved by
the membership, the Consensus Standards
Approval Committee (CSAC) expressed
concern about the exclusions in this meas-
ure for medical or religious contraindication
or personnel who refuse vaccination. The
Steering Committee recommended that 
the exclusions be moved to numerator
exclusions. The CSAC did not recommend
endorsement of this measure.

Ventilator Weaning Orders

TAP members did not recommend a
process measure evaluating the number 
of ventilated surgery patients in the ICU
whose medical record contained documen-
tation of an order for a ventilator-weaning
program (protocol or clinical pathway) any
time during the initial episode of ventila-
tion. TAP members strongly agreed that
ventilator weaning is a meaningful method
to decrease VAP rates and that a quality
measure should be developed to measure
whether the need for ventilation was
assessed every day; however, the measure
considered was clearly specified, and 
documentation of whether or not there is 
a plan in the medical record may not 
measure whether the process of interest
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actually was accomplished. In addition, 
the measure denominator only includes
surgery patients, although it is critical for
all ICU patients on ventilators.

Vaccination Measures

The TAP reviewed two vaccination meas-
ures; both have been endorsed in the NQF
“Hospital Care” project. Although TAP
members agreed that vaccination is a 
venerable practice that continues to receive
support and protect people from infections,
the measures were not recommended
because vaccinating patients is not directly
related to a significant reduction in VAP
rates. The Steering Committee supported
the TAP recommendation.

Research Recommendations

Although only one new VAP measure was
recommended for use as an accountability
measure, TAP members identified four 
specific areas for measure development.
These “measure concepts” were considered
to be areas that offer leverage to improve
quality care and areas in which the 
development of valid and reliable 
measures is feasible:

n Develop an outcome measure with a
definition of VAP that can be used for
measuring accountability. TAP members
recommended that a VAP outcome
measure should be based on a standard

definition that requires objective, 
verifiable criteria (i.e., laboratory
results), clinical criteria, and radiology
results consistent with VAP.

n Develop a measure of ventilator 
weaning. TAP members agreed that 
the ventilator weaning order measure
was not precisely specified and was not
reliable, but they recommended that a
new measure be developed to more
accurately capture appropriate weaning
for ventilator patients.

n Develop a measure evaluating whether
appropriate antibiotic therapy was
administered to ventilated patients.
The incidence of microbial-resistant
infections increases when antimicrobials
are not appropriately prescribed.71,72,73

If appropriate antibiotic administration
for ventilated patients is measured,
explicit instruction should be included 
to obtain a diagnosis of an organism
prior to adjusting antibiotic therapy to
treat pneumonia.

n Develop measures to identify VAP in
patients with acute respiratory distress
syndrome (ARDS). Patients with ARDS
have multiple symptoms that may com-
plicate the diagnosis of VAP. A quality
measure for patients with ARDS may
provide a mechanism to identify VAP in
this population, because VAP often is
underdiagnosed in ARDS patients.
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The following areas were identified as 
in need of additional research for quality
measurement relating to VAP. Conducting
research may provide additional informa-
tion for future quality measurement
endeavors related to VAP.

n Evaluate the benefit of including oral
care practices in the ventilator bundle.
Current evidence74,75,76 suggests that 
certain oral care practices are correlated
with a decrease in the incidence of VAP
and that an oral care component should
be considered as an addition to the 
ventilator bundle.

n Trained infection control practitioners
or hospital epidemiologists with 
experience in VAP diagnosis and data
abstraction should be responsible for
collecting and reporting VAP data. TAP
members believed that it was feasible to
collect reliable data, provided an infec-
tion control practitioner or a hospital
epidemiologist was responsible for 
collecting and reporting them. This was
particularly recommended for collecting
VAP data, because diagnosis is difficult,
but it also may be relevant for other 
priority areas.

n Define and measure HCAP. Although
VAP is a subset of HCAP, the incidence
of HCAP, unrelated to VAP, is unknown
and has not been widely studied.

n Additional research is needed to 
determine how frequently blood 
cultures, pleural fluid growth, and
semi-quantitative cultures are used to
diagnose VAP. TAP members wanted to
know the impact that a recommendation
to eliminate the use of blood cultures
and pleural fluid to diagnose VAP
would have and whether the inclusion
of semi-quantitative methods would
affect current practice. Quantifying how
frequently these procedures are used to
diagnose VAP may elucidate possible
unintended consequences that may arise
from the recommendations.

n Explore the efficacy of potassium
hydroxide wet preps as a diagnostic
tool for VAP. Because evidence evaluat-
ing the utility of potassium hydroxide
preparation is older and conflicted, 
additional research in this area should
explore whether this diagnostic tool can
serve as an objective measure for VAP.
This laboratory test of lung aspirates 
has shown promise in detecting elastin
fibers, which are diagnostic of bacterial
VAP and could increase the accuracy of
diagnosis.77

n Develop methods to assess readiness 
to extubate in very low birth weight
(VLBW) infants. Currently, assessing
readiness to extubate in VLBW infants
cannot be accurately and reliably 
evaluated unless the appropriately
trained clinician(s) is present.
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n Evaluate the usage of SUD/PUD 
prophylaxis and its relation to VAP.
Some evidence78,79 has shown that 
organisms causing VAP cannot be
tracked back to the stomach, implying
that the stomach may not be an 
important source for VAP. 

n Identify which organisms are responsi-
ble for VAP in children. TAP members
suggested that non-bacterial pneumonia
may be a causative agent in children
more frequently than in adults. In light
of the recommendation of the VAP TAP
to limit a reporting definition to bacterial
pathogens, further research should be
conducted to determine how frequently
uncommon agents are responsible for
VAP in children.

Healthcare-Associated Infections

in Pediatric Populations

Scope and Definitions

Scope of Measurement

The Pediatric TAP was charged with
reviewing the pediatric-specific HAI 
measures, making recommendations to the
Steering Committee, and reviewing all the
candidate measures under consideration in
the other content-specific TAP areas. The
Pediatric TAP was charged with reviewing
whether for the measures initially reviewed
by the BSI, CA UTI, SSI, and VAP TAPs, the
recommended definitions are applicable, 
in whole or in part, to children, and for 

discussing the appropriateness of incorpo-
rating children into at least a subset of the
measures to be reviewed for this project,
particularly because there are few pediatric-
specific measures currently identified.

The definition subsets recommended for
reporting and measures considered did not
account for the different settings in which
children with devices (e.g., intravascular
catheters) may receive care. Many children
are cared for in the community or at home
rather than in the hospital. Pediatric TAP
members made the following recommen-
dations for measuring pediatric HAIs in
various settings of care: 

n because rates of outpatient surgery 
utilization are increasing, this setting
should be included in performance
measurement; 

n step down units, nursing homes and
long-term care settings should be
addressed, because these facilities are a
significant source for resistant infections
to originate and grow; and

n data on transfers from other hospitals
and between units are important to track
in order to correctly attribute infections.

Several special pediatric subpopulations
represent a proportion of patients that are
at risk for HAIs. Current age cutoffs for
reporting HAIs may not be optimal. The
age at which children developmentally
achieve full immunocompetence may
inform the CDC use of the age bands for
infants and children, but there does not
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appear to be a biological basis for the 
age cutoff of 13 years in terms of child
immunocompetence. During puberty, there
may be some changes that impact HAIs
and increase their risk (e.g., the rate of
meningococcemia is much higher in 
adolescents than in infants), although 
evidence does not exist to substantiate this.
Specifying different criteria for children
under age one was acceptable, because
there may be more immune system variance
for children under the age of one, with the
neonatal period constituting the time of
highest risk.

TAP members noted that children
affected with the following conditions or
diseases have higher risk for infection and
HAIs: cystic fibrosis, cancer, severe cerebral
palsy (these children often have recurring
aspiration pneumonia), use of suprapubic
catheters, use of central lines in the 
community (these line infections are not
systematically tracked and reported), and
use of catheters in children with special
needs and those who are device dependent
(e.g., children on transfusion protocols,
home ventilator programs, chelation 
protocols).

Pediatric TAP members also recognized
several procedures that are performed 
frequently in children, which are not
included in the CDC definition, including
insertion of a ventriculo-peritoneal shunt,
circumcision, correction of scoliosis, and
congenital cardiac surgery repair.

Recommended Measures

Pediatric TAP members reviewed measures
that were recommended from the BSI, 
CA UTI, SSI, and VAP TAPs. Specific 
recommendations related to children for
each priority area are discussed in the
respective sections. One of the two pediatric-
specific measures that were reviewed was
recommended by the Pediatric TAP. 

Late Sepsis or Meningitis in Neonates 

(Vermont Oxford Network)

Late Sepsis or Meningitis in Very Low Birth

Weight Neonates (Vermont Oxford Network)

TAP members recommended these 
measures, although they identified several
problematic areas, including the numerator
exclusion for cerebrospinal fluid for 
fungal infection and several aspects of 
the risk-adjustment methodology. The 
risk-adjustment model includes race as a
variable in the regression model, but TAP
members believed that stratification may
be a better method to adjust for race. Also,
although the variables included in the
model are statistically significant, TAP
members questioned the clinical relevance
of each factor in calculating a rate of sepsis
and meningitis for neonates. In addition,
the birth weight categories used for this
measure differ from the categories used by
NHSN. The Steering Committee agreed
with the TAP recommendation.
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Measures Not Recommended

One of the two pediatric-specific measures
was not recommended by TAP members
for inclusion in the HAI measure set. This
measure assesses whether central line
infection prevention policies have been
adopted in the pediatric ICU setting. TAP
members agreed that the measure was not
clearly specified and that the elements of
the measure could be interpreted subjec-
tively. The Steering Committee agreed with
the TAP recommendation.

Research Recommendations

TAP members identified several gaps in
current research for HAIs in children.
Recommendations from the Pediatric TAP
that specifically addressed BSI, CA UTI,
SSI, and VAP appear in their respective sec-
tions. The following additional pediatric-
specific measure recommendations were
identified: 

n Develop measures to monitor anti-
microbial therapy, including tracking 
the frequency of appropriate selection, 
duration of agent/therapy, and the 
number of courses given for contami-
nated cultures (e.g., appropriate selection
and use of vancomycin) for children
undergoing surgical procedures.

n Develop outcome measures for HAIs
caused by viruses that are relevant to
pediatrics, including rates of respiratory
and gastrointestinal infections (no 
symptoms on admission with symptoms
manifesting 72+ hours after admission)
and rates of worker viral infections 
compared with patient infection rates.

TAP members also identified areas for
future research to support measurement 
of HAIs in pediatric patients (recommen-
dations specific to BSI, CA UTI, SSI, and
VAP are found in the appropriate sections):

n Research is needed to identify appro-
priate uses of cutaneous antisepsis for
children, particularly neonates and
infants, and to identify whether current
practices are evidence based.

n The endorsed VAP bundle measure
includes DVT prophylaxis, but its 
relevance to children is not clear; more
research is needed on the incidence of
DVT in this population. 

n Research is needed regarding the 
significance of C. difficile infections in 
the pediatric population.

n Research is needed regarding the 
definition of VAP in children and 
appropriate prevention strategies. 
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Appendix D

Consensus Development Process: Summary

NATIONAL QUALITY FORUM

T
he National Quality Forum (NQF) is a unique, multistakeholder
organization dedicated to improving healthcare quality through

performance measurement and public reporting. NQF’s Consensus
Development Process (CDP) is the formal process through which it
achieves consensus on the standards it endorses, including perform-
ance measures and other standards to improve healthcare quality. 

Through this multistep process, NQF brings together diverse health-
care stakeholders who are represented in eight Member Councils:
Consumer Council; Purchaser Council; Health Professional Council;
Provider Organization Council; Supplier and Industry Council; Quality
Measurement, Research, and Improvement Council; Health Plan
Council; and Public/Community Health Agencies Council.

Members of the public with particular expertise in a given topic 
also may be invited to participate in the early identification of draft
consensus standards, either as technical advisors or as Steering
Committee members. In addition, the NQF process explicitly recognizes
a role for the general public to comment on proposed consensus stan-
dards and to appeal healthcare quality consensus standards endorsed
by NQF. Information on NQF projects, including information on NQF
meetings open to the public, is posted at www. qualityforum.org.

NQF’s CDP process begins with the formation of a Steering
Committee that guides the project and that includes critical expertise
and represents a balance of perspectives on the matter(s) under con-
sideration. The purpose of the Steering Committee is to develop and
carry out, in conjunction with NQF staff and technical advisors, as
needed, a work plan that will result in a recommended product for
endorsement by NQF membership, the Consensus Standards Approval
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Committee (CSAC), and the NQF Board 
of Directors. Priority will be given to 
nominations for Steering Committees
members that are made by NQF Members.

The next step involves a “Call for
Measures.” NQF invites the owners or
stewards of performance measures or 
other types of candidate standards to 
submit their measures for consideration.
Organizations do not need to be NQF
Members to participate. Once NQF issues 
a “Call for Measures,” organizations have
30 days to submit the requisite information.
Organizations are asked to adhere to NQF
Measure Submission Guidelines and must
agree to provide free, public access to
measures, including technical specifications,
if they are endorsed by NQF.

The proposed consensus standards are
distributed for review and comment by
NQF Members and non-members. After
NQF review and comment of the candidate
consensus standards, member organizations
are provided with a revised draft, on which
they generally have 30 days to vote. Each
organization has one vote.

Next, the candidate consensus standards
and the voting results are submitted to the
CSAC to consider in making its decision.
Although the CSAC makes most of the

final decisions regarding approval, on
occasion, it may defer decisionmaking 
and request additional consensus building,
and Member Council chairs are given an
opportunity to provide input. As is the 
case with the Board of Directors, consumers
and those who purchase services on their
behalf constitute a simple majority on the
CSAC.

After approval by the CSAC and 
ratification by the Board of Directors, NQF
Members and non-members are provided
30 days to file an appeal. All appeals are
reviewed by the CSAC and are forwarded
with their recommendation to the Board of
Directors for final consideration.

Once a set of voluntary consensus 
standards has been approved, the federal
government may utilize it for standardiza-
tion purposes in accordance with the 
provisions of the National Technology
Transfer and Advancement Act of 1995
(P.L. 104-113) and the Office of
Management and Budget Circular A-119.
Consensus standards are updated as 
warranted.

For this report, the NQF CDP, version
1.8, was in effect. The complete process can
be found at www.qualityforum.org.
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