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Preferred Practices for Measuring and Reporting Patient
Safety and Communication in Laboratory Medicine:
A Consensus Report

Foreword

FOR MOST PATIENTS, THE CLINICAL LABORATORY is an integral part of care.
Laboratory charges occur for virtually all hospital admissions, and laboratory medicine
affects nearly all patient care in all clinical settings. 

Not only are essentially all patients touched by laboratory work, but the results of those
analytics are an essential component to informed decisionmaking. Many care decisions are
based directly on information gleaned from laboratory results.

Successful quality improvement efforts have focused on the analytic phases of laboratory
testing, but efforts at continued quality improvement have focused less on the time directly
before testing (preanalytic) and after testing (postanalytic). The pre- and postanalytic 
phases of laboratory testing are especially critical points upon which to focus patient safety
improvements. Evidence indicates that errors occur in those windows at an uncommonly
high rate—with preanalytic error rates as high as 75 percent and postanalytic error rates as
high as 31 percent. These errors pose a direct threat both to patient safety and to consumers’
confidence in the healthcare system—for example, improper patient identification can lead
to misdiagnosis or wrong treatment.

In order to foster quality improvement in the healthcare laboratory, healthcare stakeholders
require a foundation for the development of performance measures in laboratory medicine.
Thus, the National Quality Forum (NQF), which was established in 1999 to facilitate wide-
spread healthcare quality improvement, sought to endorse a set of preferred practices that
focus on patient safety and communication for laboratory services. This report represents
the culmination of that project. The resulting set of preferred practices is an important step
in improving patient safety and engagement.

NQF thanks the Laboratory Medicine Steering Committee and its members for their
efforts in ensuring that laboratory medicine is safe and trustworthy.
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Preferred Practices for Measuring and Reporting Patient
Safety and Communication in Laboratory Medicine:
A Consensus Report

Executive Summary

PATIENT SAFETY CONTINUES to be one of the most important aspects of improving
healthcare quality, and the National Priorities Partnership has made safety a priority area—
specifically to “improve the safety and reliability of America’s healthcare system.”

Clearly, safety within individual sectors of the healthcare system is essential. One 
important part of the system, however, touches the diagnosis and treatment of thousands 
of patients each day across all care settings—laboratory medicine service. Thus, safety
improvements in this area have the potential for widespread impact. Today, laboratories
strive to address quality and safety at every stage of laboratory testing. Still, errors within
laboratory testing services continue to have a significant effect on patient safety, despite the
efforts of several initiatives, regulations, and programs. Furthermore, most studies indicate
that laboratory errors occur either before testing (preanalytic phase) or directly after testing
(postanalytic phase) is performed; preanalytic errors range from 32 percent to 75 percent,
and postanalytic errors range from 9 percent to 31 percent.

In 2006, the National Quality Forum (NQF) began efforts to define laboratory medicine
measurement and reporting. Collaborating with the Centers for Disease Control and
Prevention (CDC), a workshop was held with 23 key stakeholders to promote a dialogue
among participants with diverse backgrounds. The emerging themes from this workshop
were the challenges laboratories face in implementing standards, particularly because
many factors that span the preanalytic, analytic, and postanalytic phases are beyond the
control of the laboratory. A commissioned paper analyzing existing guidelines also
revealed that identifying evidence-based practice and care guidelines for the pre- and 
postanalytic laboratory phases was critical to move the quality agenda forward in the 
laboratory community.

This NQF report, Preferred Practices for Measuring and Reporting Patient Safety and
Communication in Laboratory Medicine, is the follow-up effort to that initial workshop 
and paper. It highlights six preferred practices that have been endorsed as national 
voluntary consensus standards to drive quality improvement within the pre- and postanalytic
laboratory phases. These practices are intended to serve as a foundation to focus on 
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improved patient safety and communication 
of diagnostic services during the pre- and 
postanalytic phases. They also are intended 
as the starting point for the development of
performance measures in laboratory medicine
communication and patient safety. The NQF-
endorsed® practices are organized along six
domains and are suitable for widespread
implementation; they also are applicable and
generalizable to multiple care settings and
populations. Specifically, the practices
address:

y Laboratory Leadership
Preferred Practice 1: Leaders of organizations
that participate in test ordering and leaders
of clinical laboratories should collaboratively
ensure that specific expectations regarding
communication to and from the laboratory
are met.

y Patient/Specimen Identification
Preferred Practice 2: Standardized policies,
processes, and systems should be imple-
mented to ensure the accurate and legible
labeling of laboratory specimens.

y Sample Acceptability
Preferred Practice 3: Collection and process-
ing facilities should ensure that acceptable
specimens are collected using appropriate
techniques.

y Test Order Accuracy
Preferred Practice 4: Organizations should
implement systems to ensure that all test
orders are accurately communicated to 
laboratory staff in a timely manner.

y Verbal Communication
Preferred Practice 5: For verbal or telephonic
reporting of critical test results, verify the 
test results by having the person who is
receiving the information record and read
back the complete test result.

y Critical Value/Result Reporting
Preferred Practice 6: Communicate critical
laboratory values/results to the individuals
who require them and appropriately 
document them in a secure, confidential,
accurate, and timely manner.

Implementation of these practices will
improve patient safety and communication
processes. Furthermore, as laboratories adopt
a more standardized approach for test orders
and critical value/result reporting, as well as
accelerate the implementation of interoperable
electronic information systems, significant 
quality improvement can be achieved.
Laboratory medicine quality and safety is 
of key importance to furthering the goal of
high-quality healthcare for every American.

vi National Quality Forum
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Safety and Communication in Laboratory Medicine:
A Consensus Report

Background
THE LABORATORY IS AN INTEGRAL PART of the continuum of care, extending across
clinical (i.e., diagnosis, treatment), public health, and research settings.1 According to 
data from the Centers for Medicare & Medicaid Services’ Medicare database, laboratory
charges occur for 98 percent of hospital admissions.2 Because laboratory medicine affects
nearly all patient care across the spectrum of healthcare settings, assuring quality and 
safety at every stage of laboratory testing is of key importance to furthering the goal of 
providing high-quality healthcare for every American.3

Efforts to define and achieve consistent quality in laboratory testing have been ongoing,
including programs such as Lean Six Sigma,4 Q-Tracks, and Q-Probes.5 Federal regulations
were put in place in 1992—specifically, the Clinical Laboratory Improvement Amendments
(CLIA)—to set minimum quality standards for clinical laboratory testing.6 Currently, more
than 200,000 U.S. laboratories are certified under the CLIA regulations.7 Professional
organizations such as The Joint Commission, the College of American Pathologists (CAP),
and the Clinical and Laboratory Standards Institute have developed guidelines, policies,
and standards to ensure patient safety and better quality within the laboratory setting. 
Most recently, the Centers for Disease Control and Prevention (CDC) has embarked on an
effort to develop an evidence-based review process to identify effective best practices in 
the pre- and postanalytic phases of laboratory medicine.8 Although these initiatives are
noteworthy, there is still a need for a common set of practices that will encourage systematic
quality improvement and patient safety and communication in laboratory medicine.

In the past, quality improvement strategies have focused on the analytic phase of 
laboratory testing, have included proper testing techniques and appropriate instruments,
and have ensured that quality control procedures are used for every test administered.9

National Quality Forum 1
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However, most studies indicate that laboratory
errors occur either before testing is performed
(during the preanalytic phase) or directly after
testing is performed (during the postanalytic
phase); preanalytic error rates range from 32
percent to 75 percent, and postanalytic error
rates range from 9 percent to 31 percent.10

Continuing changes in clinical laboratory
procedures directly affect the increase in error
rates in both the pre- and postanalytic phases.
For example, specimens are now collected 
in a variety of settings, the types of tests have
increased, and samples are often sent to a 
reference laboratory for complete testing.11 A
lack of medical technologists and high turnover
rates also add a layer of complexity to the
process of laboratory services and quality
assurance. Often, preanalytic errors contribute
to errors made during the postanalytic phase;
for example, patient misidentification can lead 
to a misdiagnosis and/or wrong treatment.
Therefore, emphasis is needed on the develop-
ment of performance measures to drive quality
improvement for both phases.

This project aims to provide the foundation
for the development of performance measures
in laboratory medicine by endorsing a set of
preferred practices that focus on patient safety
and communication for laboratory diagnostic
services. The National Quality Forum (NQF)
notes that for significant improvements to occur
in patient safety and communication processes,
a more standardized approach for test orders
and critical value/result reporting must be
adopted. This standardized approach will 
contribute toward the development of efficient
electronic information systems within the 

laboratory setting. As with all NQF-endorsed®

standards, these preferred practices will be
reviewed and revised as the evidence base
and the field of laboratory medicine evolves.

The work encompassed by this report is a 
follow-up of a previous NQF project on quality
in laboratory medicine. In January 2006,
NQF and CDC brought together 23 key stake-
holders in laboratory medicine to participate 
in a workshop focused on defining laboratory
quality and value. The workshop was designed
to facilitate a rich dialogue among a diverse
group of participants, including providers, 
purchasers, researchers, and consumers. The
workshop revealed that there is little agreement
regarding where the initial focus on national
laboratory medicine measurement and report-
ing efforts should be. Issues noted during the
workshop included the vast number of areas
that laboratory medicine covers, the difficulty
of implementing standards because of the 
interface among the preanalytic, analytic, 
and postanalytic phases, and concerns about
implementing a standard that may span many
factors that are not within laboratories’ control.
Workshop participants generally agreed that
more research is needed to identify measures
in priority areas within laboratory medicine
and that focus is needed in these areas as
places to begin quality measurement and
reporting. Some participants believed that
measurement and reporting efforts should
focus initially on the process of specimen 
identification and on laboratory tests in a few
areas where a strong link to evidence-based
practice and care guidelines exists.
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In late 2006, a research paper commis-
sioned for NQF analyzed existing guidelines.i

Such an analysis was an important next step in
pushing the quality movement forward in the
laboratory community. The paper included an
analysis of 1) measures currently in practice
for laboratory medicine, 2) measures included
in the 2005 Institute of Medicine’s (IOM’s) 
performance measurement report, Performance
Measurement: Accelerating Improvement,12

and 3) measures presented at the April 2005
Institute for Quality in Laboratory Medicine
conference. The commissioned paper provided
a crosswalk between performance measures
for laboratory medicine and those included for
healthcare organizations and the healthcare
system in the IOM report. Additionally, the
paper reviewed guidelines currently in practice
to establish a comprehensive framework for
measuring laboratory medicine quality that
accommodates the needs of laboratories,
providers, purchasers, and consumers.

Purpose of This Project
As noted earlier, both the workshop and the
commissioned paper served as background for
the development of this project and informed
its early development and the deliberations
related to it. The specific purpose of this 
project was to:
y identify a framework for organizing practices

in the pre- and postanalytic laboratory 
phases;

y endorse a minimum set of preferred 
practices for laboratory medicine based 
on this framework. These practices were to
be both specific and overarching—that is,
covering all settings; and

y identify high-priority research areas to
advance the evaluation of laboratory 
medicine and its impact on care.

The NQF-Endorsed
Preferred Practices for
Patient Safety and
Communication in
Laboratory Medicine
Individual initiatives to spur quality improvement
in laboratory medicine have been ongoing,
and the need for systematic, effective practices
that have demonstrated improved quality out-
comes in this field is urgent. The fact that the
pre- and postanalytic components of the testing
process—critical leverage points for patient
safety and quality of care—involve care
providers and systems outside the laboratory
requires effective communication and collabo-
ration among all providers involved in the 
testing process. By focusing on the pre- and
postanalytic components of laboratory testing,
all stakeholder interests will be addressed,
including those of patients, providers, laboratory
professionals, health information technology
professionals and vendors, and other ancillary
staff who routinely deal with test specimens
and test results. The principle of shared
accountability is reinforced by examining the
full continuum of the testing process and solicit-
ing input from multiple disciplines. Nationally
endorsed practices in laboratory quality can
serve as a road map for the identification of
performance measures and set a research
agenda to advance the field.

National Quality Forum 3
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This report endorses a set of six preferred
practices that are suitable for widespread
implementation and that address the domains
that make up the framework. The practices are
intended to be applicable and generalizable
to multiple care settings and populations. The
practices and many of the implementation
examples are based on published studies or
widely accepted experimental or consensus
information. The preferred practices developed
for this project were evaluated for their ade-
quacy using NQF-endorsed standard evaluation
criteria for all practices, presented in detail in
Box A:

effectiveness – clear evidence must be 
presented that indicates the practice would
be effective in improving outcomes;

generalizability – the practice should be
able to be utilized in multiple care settings
and/or for multiple types of patients;

benefit – it must be clear how the practice
would improve or increase the likelihood of
improving patient outcomes; and

readiness – the training, technology, and
staff required for implementation of the 
practice are available.

Box A: Criteria for Evaluation of Practices

Evidence of Effectiveness
There must be clear evidence that the practice (if appropriately implemented) would be effective
in improving outcomes (e.g., reduced substance use). Evidence may take various forms, including:
y research studies (syntheses) showing a direct connection between the practice and improved

clinical outcomes;
y experiential data (including broad expert agreement, widespread opinion, or professional

consensus) showing the practice is “obviously beneficial” or self-evident (i.e., the practice
absolutely forces an improvement to occur) or organization or program data linking the 
practice to improved outcomes; or

y research findings or experiential data from other healthcare or non-healthcare settings that
should be substantially transferable.

Generalizability
The practice must be able to be utilized in multiple applicable clinical care settings 
(e.g., a variety of inpatient and/or outpatient settings) and/or for multiple types of patients.

Benefit
If the practice (determined to be effective) were more widely utilized, it would improve or
increase the likelihood of improving patient outcomes (e.g., improved patient function). If an
effective practice already is in near universal use, its endorsement would lead to little new 
benefit to patients.

Readiness
The necessary technology and appropriately skilled staff must be available to most healthcare
organizations. For this project, opportunity for measurement also was a consideration.
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Preferred Practices for Patient 
Safety and Communication in
Laboratory Medicine
As noted earlier, the pre- and postanalytic
phases of laboratory testing are especially 
critical areas of focus for patient safety
improvements. Accordingly, the following
framework domains served to organize the
practices:

Preanalytic Domain: Patient/Specimen
Identification

Preanalytic Domain: Sample Acceptability

Preanalytic Domain: Test Order Accuracy

Postanalytic Domain: Verbal
Communication

Postanalytic Domain: Critical Value/Result
Reporting

Additionally, one overarching practice for
the domain of Laboratory Leadership was 
identified.

NQF specifically notes that to achieve 
optimal communication between the laboratory
and ordering entities for test orders and follow-
up, it is recommended that laboratories seek 
to adopt a standardized order code set/
nomenclature. The lack of a generally accepted
code set for specifying laboratory test orders
may slow down the process and affect the
adoption of a universal electronic test ordering
system. Accordingly, NQF makes the following
recommendation:

An organization should adopt, at a minimum,
a standardized order code set. No industry-
standard nomenclature for orderable tests
exists, which creates the potential for 
miscommunication when orders are placed

in one information system and sent to 
another. SNOMED CT, LOINC, or some
other recognized public domain code set
should be modified to provide a usable
industry standard.

Domain: Laboratory Leadership
The Problem
The strategies for improving patient safety and
communication within laboratories often extend
beyond the walls of the laboratory and involve
a strong commitment from leadership. For an
organization to reflect a culture of quality and
patient safety, its leaders who operate and
interact with clinical laboratories must be
engaged with the organization’s quality
improvement efforts. These leaders represent
the first line of defense in protecting patients
from adverse consequences that may result
from poor laboratory practices.13 Additionally,
laboratory leadership must play a central role
in educating patients and other care providers
on the aspects of patient safety that relate to
the laboratory.

It is essential for patient care and patient
safety to ensure that test ordering is appropriate,
that specimens are acceptable, and that test
results are communicated effectively among
healthcare staff and to patients. Successful
communication requires collaboration and 
procedures that extend throughout an entire
organization and across organizations.14 But
more important, within a laboratory, efficient
delegation of duties is critical, because quality
and safety often are at risk when duties are not
delegated properly.15 CLIA defines the duties
of the laboratory director to include taking
responsibility for the overall operation and

National Quality Forum 5
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administration of the laboratory along with
“ensuring that quality control and quality
assessment programs are established and
maintained to assure the quality of laboratory
services provided and to identify failures in
quality as they occur.”16 One study indicated
that 1.4 percent of the laboratories inspected
by CAP were cited for not specifying who
should perform duties on behalf of the labora-
tory director.17 Economic and other institutional
constraints require that communication is 
completed as efficiently and effectively as 
possible.18 And, if a laboratory’s internal 
quality control system is lacking, the risk to
patient safety increases.

Organizational commitment to policies 
and procedures helps ensure compliance.19

Among the policies and procedures that should
be in place is a system that tracks errors in
communication. Quality improvement initiatives
may include a variety of approaches, such 
as a comparison of practices among other 
similar organizations,20,21 the use of satisfaction
surveys,22 or the development and monitoring
of process indicators. It is ultimately the efforts
of the leaders and a focus on effective commu-
nication among all parties that interact with 
the laboratory that ensure quality control and
patient safety.

Preferred Practice 1: Leaders of organizations
that participate in test ordering and leaders 
of clinical laboratories should collaboratively
ensure that specific expectations regarding
communication to and from the laboratory 
are met.

Specifications:
y The laboratory and ordering entities should

strongly encourage the use of electronic
communications for all data exchange, test
orders, and critical test reporting.

• When electronic communications 
and data interchanges are utilized, 
a secure electronic system should also 
be incorporated.

• When electronic communications and
data interchanges are utilized, they
should be provided to all HIPAA-compliant
entities involved directly or indirectly in
patient care so that physicians, hospitals,
and other providers utilizing electronic
health records have access to download-
able data.

y The laboratory and ordering entities should
coordinate their activities to ensure that
established processes and measurements
are in place that optimize the transmission
of critical test results to individuals at all
times.23

y The laboratory and ordering entities should
coordinate their activities to develop systems
to ensure that results are ultimately transmit-
ted to the patient’s provider in a timely man-
ner so that appropriate patient care occurs.

• The laboratory and ordering entities
should collaboratively focus on the 
implementation of secure electronic 
communication systems within their 
available resource capabilities.

y The laboratory and ordering entities should
coordinate a process to reconcile all labora-
tory orders by checking them electronically
or manually against the corresponding test
results.

y The laboratory and ordering entities should
collaboratively investigate instances in which
orders for critical tests or critical values/
results are not properly communicated or 
not communicated in a timely manner and
implement corrective action for those
instances.
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y Clinical consultants should be available to
assist clinicians who order nonwaived
testing.24

y The laboratory and ordering entities should
coordinate access to available historical 
laboratory results at the time of new test
ordering.

y The laboratory and ordering entities should
coordinate processes to ensure that appro-
priate action is taken in a timely manner
after the receipt of critical test results, 
and the ordering entity should ensure that
the action is documented in the patient’s
medical record.

y The laboratory and ordering entities should
coordinate to establish systems to monitor
verbal and electronic communication of 
laboratory results and to enhance process
improvement.

y Pathologists and laboratory administrators
should meet on a regular basis with medical
staff and clients (as appropriate to the care
setting) to review the list of critical test results,
the format and availability of electronic
results, and the critical test communication
process.

y The laboratory administration should have 
a central role in educating patients and 
care providers on the key aspects of patient
safety within the laboratory setting.

Example Implementation Approaches:
y Communication failures between a laboratory

and a licensed care provider are documented
and investigated by the appropriate member
of the organization and should result in pro-
cess improvements to prevent reoccurrences.

y Laboratories generate letters to caregivers 
or organizational leadership detailing 
individual particular communication failures.
Periodic review of documentation may reveal
patterns amenable to systemic correction
(e.g., failure to communicate with particular

individuals, failure at a particular time of 
the day or on a particular day).

y Laboratories generate training materials 
of certain reoccurring laboratory issues 
and incorporate this training into corporate
education modules. In addition, monthly 
laboratory newsletters highlight common
issues between the laboratory and other
care settings and open new lines of 
communication.

Opportunity for Measurement:
y Communication can be demonstrated in 

several ways—by showing that documents
have been exchanged, that information 
has been noted in the patient’s chart, that
meetings have been held, or that sign-offs
have been provided that demonstrate the
test ordering and the result. These actions
also can demonstrate that the communica-
tion expectations of each party have been
defined, that outliers have been agreed
upon, that time expectations have been 
documented and evaluated, and that 
corrective action has been taken.

PREANALYTIC LABORATORY PHASE

Domain: Patient/Specimen
Identification
The Problem
Ensuring improvements to patient safety and
quality for laboratory medicine must begin
with the accurate identification of patients 
and laboratory samples.25 There is great 
potential for laboratory samples and pathology
specimens to be mislabeled, or incompletely
labeled, and consequently misinterpreted.26

One study found that there is a greater risk 
to a patient of his or her blood samples for
transfusion being miscollected and mislabeled

National Quality Forum 7



8 National Quality Forum

National Quality Forum

than of succumbing to viral infection. Failure 27

to correctly identify patients contributes to 
medication errors, transfusion errors, testing
errors, wrong-person procedures, inappropriate
or delayed treatment, and missed diagnoses.28

Errors in labeling patient specimens or in
patient identification also can lead to misinter-
pretation of results and to a wrong diagnosis
and the development and use of inappropriate
treatment plans.29 Estimates are that more than
160,000 adverse medical events result each
year from the misidentification of laboratory
specimens.30 Data reported for transfusion
medicine indicate that mislabeled specimens
accounted for 35 percent of high-severity events
and that about 25 deaths per year occur as a
result of hemolytic transfusion reactions caused
by patient/specimen identification errors.31

Most identification errors result from human
factors; therefore, case finding in a normal 
laboratory practice underestimates the true 
frequency of such errors.32 Contributing to the
inaccuracies of frequency and quality measure-
ment is the variation of identification practices
among institutions.33 This may also explain why
many identification errors go undetected.34

Such errors can result in patient fatalities and
also can affect the accuracy of reports by 
government and private regulatory agencies.35

Practices have been implemented to reduce
the frequency of identification errors. Patient
wristbands have become common in hospitals
to help with correct patient identification.36

CAP has introduced Q-Probes, a time-limited
voluntary modular quality improvement program
aimed at identifying and describing indicators
of quality for anatomic pathology and labora-
tory medicine. In 1999, CAP introduced 

Q-Tracks, an ongoing program for quality
improvement requiring annual renewal.37

The CAP Laboratory Accreditation Program
requires that specimen collection and handling
policies and procedures are defined and
implemented, including verifying the identifica-
tion of each patient from whom a specimen is
collected.38 Data from this program indicate
that errors can be systematically identified and
subsequently reduced with appropriate inter-
ventions.39 One Q-Tracks study was conducted
to investigate whether continuous monitoring 
of wristband errors by participants in the CAP
Q-Tracks program results in lower wristband
error rates. During this two-year study, wrist-
band error rates decreased significantly from
7.40 percent to 3.05 percent (p<.001),
demonstrating the importance of error-reduction
programs.40

Several institutions have implemented elec-
tronic systems for positive patient identification
and have experienced a reduction in error
rates, particularly related to the safety of blood
transfusion.41,42 Such systems also help ensure
accurate and legible specimen labeling.43,44

One year after the implementation of an elec-
tronic bar-coding system, a pediatric hospital
noted a significant decline in the mislabeled
specimen rate from 0.03 percent to 0.005 
percent (p<0.001).45 And some organizations
have estimated cost savings after they 
implemented a new electronic system.46

Improvement processes related to patient/
specimen identification also have received
attention from accreditation and regulatory
organizations. But, despite this awareness,
organizations are unsure of the best approach
to take to address errors and to view poorly
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monitored rates as a measure of patient
safety.47 Such errors can be prevented through
the use of appropriate quality assurance 
practices.

Preferred Practice 2: Standardized policies,
processes, and systems should be implemented
to ensure the accurate and legible labeling of
laboratory specimens.

Specifications:
y If possible, the patient should identify him- 

or herself verbally.48

y At least two patient identifiers, such as a
medical record number, name, or date of
birth (neither of which should be the patient’s
room number or physical location), should
be used when labeling blood samples or
other specimens for clinical testing. Labels
containing two unique identifiers should be
legible.49,50

• The patient’s payer identification should
be included on blood samples and other
specimens for clinical testing.

y Specimen collection containers should be
labeled or identified at the time of collection
and in the presence of the patient.51

y Labels should be readable by humans
and/or technology, as applicable.

Example Implementation Approaches:
y Check-digit technology is used for institution-

assigned patient identifier numbers 
(self-contained second identifier).

y Bar-coding and radio frequency identification
(RFID) systems are used to assist with positive
patient identification.

y Organizations adopt a policy to uniformly
utilize only a patient’s legal name, as one of
the two patient identifiers.

y Labels are printed at the bedside during the
collection procedure, or other methods are
in place to ensure that the correct numbers
of legible and accurate labels are available
during the collection. All extra labels are 
discarded to prevent future mislabels.

y Conditions are defined for the rejection of
specimens that have incomplete or internally
inconsistent labels.

Opportunities for Measurement:
y Monitor the error rates of patient 

identification.

y Monitor the clinical and financial 
consequences of patient identification errors.

Domain: Sample Acceptability
The Problem
Specimen collection is an important component
of care. Studies conducted by CAP on rates of
specimen rejection have revealed that some 
of the primary reasons for a rejected sample
are poor collection techniques—for example,
specimen clotting has occurred, the specimen
has hemolyzed, or insufficient quantity was 
collected.52,53,54 The CAP study evaluating
specimen rejection rates concluded that 10
percent of the institutions in the study had
rejection rates three times the mean.55

If a specimen is not collected properly,
another specimen may need to be drawn. 
This is not only inconvenient for the patient, 
but it also increases the patient’s risk of anemia
in the case of blood draws, (particularly for
hospitalized patients).56 Repeating specimen 
collection means that a patient’s sample 
has a greater risk of being misidentified or 
mislabeled; it also contributes to inefficiency 
in the healthcare system.

National Quality Forum 9
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Certain standards must be followed to
ensure that the clinical specimens that are 
collected for analysis are appropriate for the
tests that are being ordered.57 All specimens
should be collected and handled in proper
containers and at appropriate times so that
there is no interference with analysis.58 The
responsibility for appropriate specimen collec-
tion is shared by clinicians and laboratory
staff. CLIA stipulates that the laboratory must
make collection instructions available for each
assay offered and must provide a clinical 
consultant to answer questions about the 
collection.59

Improvement in specimen collection can 
be achieved. One separate Q-Tracks study 
of 356 institutions demonstrated that blood 
culture contamination was significantly higher
in institutions that used nonlaboratory personnel
to collect blood.60 Additionally, monitoring
specimen collection quality on a consistent
basis through a Q-Tracks program or through
other techniques is associated with improved
performance over time.61 One review article
that summarized the results of studies examin-
ing laboratory errors found that a high percent-
age of such errors occurred in the preanalytic
phase and concluded that it is important for
organizations to monitor errors and process
workflow changes to reduce errors.62 Utilizing
appropriate specimen collection and handling
techniques would contribute to improvements
in the numbers of acceptable specimens that
are collected, the timing of collection, and the
volume of collection and would help lower
rates of specimen contamination, thereby
enhancing patient safety.

Preferred Practice 3: Collection and process-
ing facilities should ensure that acceptable
specimens are collected using appropriate
techniques.

Specifications:
y A standard operating procedure should 

be generated outlining all steps for proper
collection and processing.63

• Protocols should be in place for the 
maximum number of attempts per patient
permitted during a single visit for blood
or other specimen collection.64

• Protocols should address collections in
specific populations, such as neonates
(i.e., heelsticks).

y The organization will assure that the 
individuals collecting specimens are 
adequately trained to do so.

• Appropriate skin disinfectant procedures
should be used prior to blood culture 
collection.65

• Protocols outlining proper collection 
technique should be available to all 
personnel trained to collect specimens.

• If nonlaboratory personnel are utilized 
for the collection of specimens (blood 
and nonblood), the laboratory should
assume responsibility for the development
and dissemination of adequate training
materials to ensure that standard proce-
dures are employed during the process.

y To the extent possible, the quality and
appropriateness of a specimen should 
be verified before a patient leaves the 
outpatient collection area.66

y Specimens that are known to not meet 
standards for acceptability should not be
tested.67

• Clinicians should be notified when a
patient’s specimens cannot be tested.68
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• The criteria for specimen acceptability
should be readily available.

y Specimens should be processed, transported,
and stored within a timeframe and under
conditions that do not interfere with specimen
quality.69

y Patients should receive instructions for test
preparations and timing, as appropriate.

y Laboratory or collection facilities should
implement a system to track collection and
processing errors (i.e., rates of specimen
rejection, specimen contamination, and 
timing of specimen collection and volume 
of collection sample).70,71,72

Example Implementation Approaches:
Specimen Collection
y Operating procedures specify that tubes are

checked against orders before a patient
leaves the outpatient collection area.

y Policies and procedures are available that
indicate the timeframes and conditions
under which specimens must be transported
to the laboratory in order to maintain 
specimen integrity; assay manufacturer’s
instructions usually provide guidance. If
manufacturer’s instructions are not met, 
the laboratory must reestablish test method
specifications.

y Laboratory personnel are utilized to as great
a degree as possible to collect specimens in
order to reduce the specimen rejection rate.

y Information involving collection parameters
and technique protocols is made available
electronically and/or on paper in collection
locations and on patient floors.

y A dedicated staff member is available for
drawing blood cultures to ensure aseptic
technique.

y An electronic solution is used that can 
provide collection parameters for each type
of test.

y To prevent specimen hemolysis and dilution
effects, specimens are collected without the
use of a newly placed intravenous line.

Training and Competency
y A member of the department is assigned or

dedicated to train employees and ensure
competency.

y New staff members are trained on collection
procedures using a standardized and 
documented process.

y Competency is monitored for specimen 
collection techniques. An employee at a
higher level than the trainee is responsible
for evaluating the trainee’s competency.
A competency checklist may be used.

Specimen Processing/Acceptability
y The specimen collection time, in addition 

to the time of receipt in the laboratory, is
documented in the laboratory information
system so that specimen acceptability can
be assessed more accurately.

y In situations where various specimen types
are acceptable, factors are considered 
such as the convenience of collection and
the accuracy of testing to determine the
appropriate specimen type.

y Laboratories follow specimen acceptability
criteria defined by the manufacturer or 
validate criteria internally, as applicable.

Opportunity for Measurement:
y Monitor the rates of specimen rejection 

and specimen contamination, the timing 
of specimen collection, and the volume of
collection samples. Monitor adherence rates
of policies and procedures.

National Quality Forum 11
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Domain: Test Order Accuracy
The Problem
The laboratory testing process begins with 
test ordering.73 Errors in ordering can delay
diagnosis, consume resources, and cause
patient inconvenience and adverse events.74

Inaccuracy in ordering may cause a laboratory
to perform a test that a clinician did not order
or to not perform a test that was requested.75

Ensuring the accuracy and timeliness of a 
test must begin with a thoughtful process of
considering why it is needed in the first
place.76

Test orders should accurately transmit a 
clinician’s request for specific laboratory 
services, along with any special information
necessary to carry out the request.77 CAP
examined the incidence of errors occurring
during test orders through two Q-Probes 
studies.78 These studies evaluated more than
1,100 institutions in inpatient and outpatient
settings and their use of computer order entry
of send-out tests and concluded that errors
occurred more frequently in hospitals without
policies requiring staff to verify the accuracy of
the order and without preprinted “check-off”
order forms.79 In addition, another inpatient
study involved participants from 577 institutions
examining the accuracy of physicians’ inpatient
test orders when transmitted to the laboratory.80

The results from this study found a 2.5 percent
error rate of 224,431 tests for which written
orders could not be found on laboratory 
requisitions, and a 2.8 percent error rate of
225,457 tests for which results could not be
found in patient records.81

In the outpatient setting, errors occur more
frequently with the use of verbal order requests
than with the use of written orders.82 One 
outpatient study involving 660 laboratories
documented 5,514 tests (4.8 percent) for which
at least one order entry error occurred; the
most common error was incorrectly entering the
ordering physician’s name.83 Ten percent of 
the participating institutions also reported errors
for at least 18 percent of their requisitions.84

Errors from computer order entry for send-out
tests occurred twice as frequently as order
entry errors for other types of tests.85 Of note,
order accuracy errors for send-out tests present
additional challenges beyond those encoun-
tered with routine test order entry.86 Send-out
tests usually are more expensive, and therefore
an incorrect order can easily become a large,
wasteful expense; laboratories using more than
one reference testing facility risk the chance of
experiencing delays or routing errors with an
incorrect test order, and with a larger variety
of tests, the potential for mix-ups increases.87

A key component of test order entry is 
communication between staff at the healthcare
organization and staff at the laboratory.88 The
process of decisionmaking for laboratory
services usually is divided between the care-
giver and the clinical laboratory. Often, when
the caregiver has made a final decision to
order a specific test or blood product, the 
reasons for ordering that test or blood product
are not communicated accurately to the labora-
tory. However, the laboratory can occasionally
become involved in decisionmaking as well,
particularly when expensive or infrequent 
tests are ordered, and at this time, clinical 
consultants should be made available to offer
decision support. CLIA requires that certain
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standards be followed to ensure accurate
order communication.ii,89 As noted previously,
to effectively reduce the incidence of order
entry errors, standardized order code sets must
be established and systems must be instituted
to audit redundancy and accuracy. This is a
process that involves multiple players, and it
goes beyond the walls of the laboratory.90

Preferred Practice 4: Organizations should
implement systems to ensure that all test orders
are accurately communicated to laboratory
staff in a timely manner.

Specifications:
y Explicit organizational policies and proce-

dures should be implemented for electronic,
verbal, and telephone communication of 
test orders.91

y Verbal, written, and telephone communica-
tion of test orders should be limited to urgent
situations for which immediate electronic
communication is not feasible and should be
followed up with a written request.92

• Communication of test orders/results after
practice hours should also include the
patient’s contact information (i.e., phone
numbers or other methods of direct 
contact).

y Nomenclature should be standardized 
within the organization and should comply
with regulatory standards.

y The laboratory should have a written or
electronic request for patient testing from a
legally authorized person.93

y If the verbal or telephone order requests 
that a test be added to an existing specimen
in the laboratory (i.e., an add-on test), a
procedure should be in place to determine
whether the existing specimen is available
and acceptable to perform the requested
test.94

Example Implementation Approaches:
y Laboratory requisitions or requisitions 

specifically designated for the confirmation
of verbal orders are available in all patient
locations. These requisitions can be filled out
and faxed to the laboratory. Incomplete test
orders (those without an authorized person’s
name) are not accepted. If appropriate, the
patient returns to his or her physician to
complete the requisition prior to specimen
collection, or the laboratory contacts the
physician.

y Test requisitions and electronic entry screens
are organized logically, with the most 
common tests available for the clinician to
check off.

• Components of test panels should be 
listed individually.

• Provide requisitions that include the 
location of specific test menus.

y Laboratory personnel are assigned to audit
the receipt of the written or electronic orders
following a verbal request.

y Laboratory personnel are available to
answer questions regarding test orders, 
particularly those for send-out testing.

y The name of the authorized person 
who requested the test order in writing, 
electronically, or verbally is recorded in 
the laboratory information system.

y A standard operating procedure is generated
and available to laboratory staff to assist
with specimen acceptability for add-on testing.

National Quality Forum 13
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y Electronically scan test requisitions for future
referral.

y Minimize manual entry of test orders and
related information to avoid errors.

• Implement computerized physician order
entry (CPOE) with order communication
to the laboratory.iii

y Organizations consider managing test 
utilization to reduce unnecessary testing.

Opportunity for Measurement:
y Manually compare ordered tests identified

in clinical records or test requisitions against
the orders actually entered into laboratory
information systems.

POSTANALYTIC LABORATORY PHASE

Domain: Verbal Communication
The Problem
A large contributing factor to postanalytic
errors is the disconnect between the laboratory
and the rest of the healthcare delivery system
in some settings.95 Communication failures are
also a common cause of unintentional patient
harm.96 As the clinical care environment
becomes more complex, and combined with
the limitations of human performance, effective
communication and teamwork become even
more important in providing safe healthcare.97

Additionally, transitions in care, or hand-offs,
are a critical area in which communication is
vital.98 Communication is particularly relevant
when dealing with clinical laboratories,
because many patient specimens are sent to
these laboratories for analysis and accurate
diagnosis. Accurate and timely communication

of results to the team directly caring for the
patient is needed.

Clinical laboratories have adopted
approaches from other industries and areas 
of the hospital to avoid miscommunications,
reduce the risk of medical errors, and improve
patient safety.99 These approaches include 
having the licensed caregiver record critical
results, ensuring that verbal read-back of 
critical results occurs, and ensuring that the
individual reporting the results confirms them.

One study that monitored the accuracy of
read-back in hospitals100 examined 3 health-
care organizations and found that of 822 calls
made from the laboratory, 29 errors were
detected (for an error rate of 3.5 percent).101

The average time required to read-back was
12.8 seconds.102 In the CAP Q-Tracks study,
laboratory critical values also were monitored
by 180 institutions. The Q-Tracks study found
an improvement in critical value reporting over
a three-year period resulting from participation
in monitoring programs and the implementa-
tion of different quality improvement measures,
such as the criteria used to identify the person-
nel qualified to receive results.103

The lack of timely communication of care
information and incomplete closure of informa-
tion loops are frequent causes of preventable
harm to patients, including incorrect diagnosis,
delayed treatment, and the use of less optimal
tests and treatments.104 An analysis of more
than 2,000 sentinel events reported to The
Joint Commission revealed that communication
failure was the primary root cause for 
approximately 70 percent of those reported

iii See NQF’s report Safe Practices for Better Healthcare–2009 Update: A Consensus Report. Safe Practice 16 provides
the detailed specifications and implementation approaches for CPOE.
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events.105 Accordingly, The Joint Commission
requires clinical laboratories to establish a 
policy regarding communication hand-off of
test results both to clinicians and within the 
laboratory.

Systematically addressing issues involving
communication in the patient safety context has
clear benefits. For example, Kaiser Permanente
implemented a patient safety approach within
its healthcare system.106 Following Crew
Resource Management (CRM), a standardized
communication training resource used in avia-
tion, Kaiser Permanente undertook the adoption
of behaviors and skills focused on effective
communication and teamwork;107 12 clinical
teams participated in a 3-day training about
the application of standard tools and behaviors
to improve patient safety and ensure effective
communication.108 Another study looked at
communication errors in the laboratory by
auditing corrections made to clinical chemistry
tests and found a high rate of postanalytic
errors.109 The study, conducted in a pediatric
hospital, suggested that a direct interface
between the instruments and the laboratory
information systems may reduce communication
errors.110

Information loops among and within 
healthcare organizations must be addressed.
Enhancing communication among multiple
medical team members, and creating an 
environment in which patients can speak up
and express concerns are effective strategies
for improving communication and reducing
risk.111,112

Preferred Practice 5: For verbal or telephonic
reporting of critical test results, verify the test
results by having the person who is receiving
the information record and read back the 
complete test result.

Specifications:
y Critical test results and critical tests should

be defined by the laboratory, reviewed 
regularly by caregivers as applicable, and
documented in laboratory policy.113

y After result verification and patient identifica-
tion, the individual receiving the critical test
results or critical test should report it to the
licensed care provider in a timely manner.

y Following read-back, a confirmation of 
accuracy should be received from the indi-
vidual who gave the test result and should
be accompanied by the reporting of results
electronically, when available.114

y The notification of critical results should be
documented by the laboratory. Documentation
should include a record of who was notified
and when and whether the result was read
back.

y The laboratory should investigate and sum-
marize patterns of failure related to critical
result communication, including appropriate
corrective action.

Example Implementation Approaches:
y Critical test results should be those that meet

the criterion of “imminent danger” to the
patient so that critical callbacks are handled
efficiently. This also prevents unnecessary
interruptions for clinicians. Laboratories
could define location- or patient-specific 
critical values, as well.

y The laboratory information system flags 
critical test results and critical tests to alert
the technologist, and these results are
verified in the laboratory before they are
reported.

National Quality Forum 15
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y A critical test result and critical test “work
list” is printed frequently by the laboratory
staff to ensure that timely communication of
the critical results and tests occurred.

y Appropriate communication of critical test
results and critical tests is audited by the 
laboratory routinely, even if this must be
done manually.

y Corrective action is documented for results
or tests that were not communicated in a
timely manner.

y An electronic system, such as a two-way
pager, is used to notify the ordering 
clinician and allow confirmation of the 
critical test result or critical test.

y The laboratory requires ordering provider
information on the test requisition, particularly
for outpatients, so that the laboratory can
more easily identify the appropriate clinician
to call with a critical test result.

y Form a hospital committee for the review
and audit of critical test results and critical
test processes that includes representation by
the laboratory and information technology
staff, administrative and nursing personnel,
and physicians. The audit should include an
assessment of the effect that errors have on
patient outcomes. (See also the Laboratory
Leadership preferred practice.)

y The organization defines “escalation” to
ensure that the laboratory can contact a
licensed care provider at all time.

y Laboratory staff have access to approved
communication scripts described in policies
or procedures. These scripts may be printed
on paper or appear on computer screens.

y Regardless of how they are displayed, 
the script specifically prompts the caller 
to request a read-back. This read-back is
documented in the laboratory information
system and/or in the medical record.

Opportunity for Measurement:
y Monitor the error rate and/or compliance

rate when using read-back.

Domain: Critical Value/Result
Reportingiv

The Problem
The delivery of safe and effective healthcare
relies on timely and accurate communication
among caregivers, and this includes the com-
munication of critical test results and critical
tests. Each step within the process of communi-
cating results requires efficiency, and any lapse
could cause serious harm.115 One study that
evaluated how critical laboratory results were
handled revealed that in 27 percent of cases,
more than five hours passed before appropriate
treatment was administered.116 Studies have
shown that, particularly within the ambulatory
care setting, a large number of adverse events
result from missing critical laboratory results.
Not having these critical laboratory results
often can lead to delayed diagnosis or the
presentation of wrong treatment options.117,118

Accrediting and regulatory organizations, such
as CAP and CLIA, have mandated laboratories
and hospitals to have a procedure in place 
for the immediate notification of physicians of
critical test results.119 In addition, regulatory
bodies have required that other elements of 

iv The Joint Commission National Patient Safety Goals. 02.03.01 states that the laboratory should define critical tests,
critical results, and critical values and the timeframes around these values.
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the healthcare system, such as those involving
anatomic pathology, cardiology, and radiology,
communicate critical test results in a timely
manner. Despite these regulations, problems
involving the communication of critical test 
values and results continue to have a signifi-
cant impact on errors.

Critical care information often is not commu-
nicated between care settings, and, as a result,
caregivers and patients may lack the necessary
information to make informed decisions
regarding care.120 Although the definition of
“critical information” can vary by institution, it
usually includes laboratory values, diagnostic
interpretations, and high-priority laboratory
tests.121 And for critical values/results, the
focus for assessment should be the time that
elapses between the initial verification of the
critical value/results and the receipt of that
information by the ordering physician.122

Telephone calls from the laboratory to the 
caregiver to report critical test results are 
the most common mechanism used, but this
process requires improvement because of 
the possibilities of human error.123 Studies 
have found that turnaround time for results 
in various settings is suboptimal and affects
patient care.124,125

The communication of finalized test results 
to clinicians and patients, as necessary, 
could be improved. The breakdown of the
communication of critical test values/results
often is attributed to a lack of “ownership”
among the laboratories, physicians, and 
nursing units.126 A recognized strategy in 
this area involves improving the system 
within which physicians practice. Information
technology also can provide reliable systems
for notification of critical values/results.

Stringent guidelines for critical value/results
reporting have not been recognized or adopted
internationally, but dissemination of information
about the importance of reporting is under
way.127 Because critical values/results are
defined in different ways depending on the
hospital system or laboratory, the development
and use of common evidence-based standards
and practices for the reporting of critical 
values/results is key for patient safety and
improved healthcare quality.

Preferred Practice 6: Communicate critical
laboratory values/results to the individuals
who require them and appropriately document
them in a secure, confidential, accurate, and
timely manner.

Specifications:
y The laboratory should establish and follow

policies and procedures to verify the accu-
rate, timely, and confidential transmission 
of laboratory information to the authorized
individual who will use that information.
Policies and procedures should be in 
compliance with all applicable local, state,
and federal regulations.

y Policies defining timeframes (i.e., turnaround
time) for time-sensitive results should be
developed, implemented, and monitored by
the laboratory.

Example Implementation Approaches:
y Laboratories consider the advisability of

establishing turnaround time expectations for
certain types of tests and care settings. If set
expectations are established, laboratories
meet those expectations.

y Electronic solutions are used to improve
communication. For example:

• a test order entry system may reduce 
turnaround time;
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• a test management system that tracks test
order completion and prioritizes workflow
may reduce delay in test result review;

• the use of alphanumeric pagers may
allow the clinician to be notified about
important results in real time; and

• the use of models, such as those demon-
strated by the EHR-Lab Interoperability
and Connectivity Specification (ELINCS)
project, provides the delivery of real-time
laboratory results from a laboratory’s
information system to an electronic health
record.

y A direct interface of the testing instruments
with the laboratory information system is
used to reduce errors in communicating test
results to clinicians.

y The most effective means of communicating
test results is used, which may be by tele-
phone, fax, or electronically, depending on
the circumstances.

y A regular evaluation is conducted of the use
of technologies to enable the closure of
information loops only after the workflow
and care process systems are clearly under-
stood. This could include providing patients
access to electronic personal health records
or to suppliers of secure services so that they
may be enabled to manage certain health
information.

y Opportunities are identified for performance
improvement.

y A member(s) of the laboratory staff is
responsible for quality assurance and quality
improvement in the laboratory and solicits
recommendations from within and outside
the laboratory.

y Staff (both those employed by the organiza-
tion and those working independently) are
trained regarding the importance of commu-
nication hand-offs both within and outside
the laboratory.128

y A hand-off communication policy is
employed that considers communication
between shifts, between supervisors and
staff, between technologists, between 
medical technologists and pathologists, 
and during break coverage. The policy 
provides for the opportunity to ask and
respond to questions. A communication 
log may be useful for tracking and docu-
menting important communications, but 
verbal communication is critical.

y Laboratories initially upon implementation
and then periodically verify their process
(electronic or manual) for transmitting results
accurately, confidentially, and in a timely
manner to authorized persons. Regular 
monitoring of report samples for certain
data elements is helpful.

Opportunity for Measurement:
y Monitor the error rate of reporting critical

events and how it relates to communication
among medical staff.
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Research
Recommendations
During the course of this project, promising
practices that lacked sufficient evidence for
advancement were identified. The development
of measures to fill gaps should be a high 
priority. Two specific areas were identified as
being especially important for future research:

y Utilize standardized criteria for specimen
rejection for common assays.
Standardizing specimen rejection criteria
across the industry or within an organization
is important. Currently, however, laboratories
are required to use unmodified Food and
Drug Administration-approved tests unless 
a validation study is being performed. In
addition, the concept of cost-benefit analysis
was reviewed, as was whether cost-benefit
information would be helpful when making
decisions for specimen rejection criteria. 
It was determined that at this time, there 
is insufficient evidence to support fully the
development of a practice to address stan-
dardization for specimen rejection criteria,
but additional research is called for.

y Deploy industry-wide standards for
minimum reporting elements/fields.
Within the context of this recommendation,
two areas were recognized—the content of
reports and the formatting of reports. Some
regulation by industries in the field of the
content of the reports, including standards
for electronic reporting, is in place, but
other elements of reporting, such as who 
is authorized to receive it, and elements
related to formatting, such as minimum 
elements to be included and amendments or
corrections, are vital to laboratory medicine.
It was determined, however, that insufficient
evidence exists to support the development
of improvements for report standardization
and that further research is warranted.
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