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Abstract

Objectives: Clinical laboratory results are required for
critical medical decisions, underscoring the importance of
quality results. As part of total qualitymanagement, external
quality assessment (EQA) is a vital component to ensure
laboratory accuracy. The goal of this surveywas to evaluate the
current status of global laboratory quality systems and assess
the need for implementation, expansion, or harmonization

of EQA programs (EQAP) for Clinical Chemistry and Labo-
ratory Medicine.
Methods: The International Federation of Clinical Chemis-
try and Laboratory Medicine (IFCC) Task Force on Global
Laboratory Quality (TF-GLQ) conducted a survey of IFCC full
and affiliatemembers (n=110) on laboratory quality practice.
A total of 41 (37.3%) countries representing all IFCC regions
except North America provided responses about EQA avail-
ability and practices.
Results: All 41 countries perform EQA, 38 reported that their
laboratories had EQA policies and procedures, and 39 further
act/evaluate unacceptable EQA results. 39 countries indicated
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they have international and/or national EQAP and 30 use
alternative performance assessments. EQA frequency varied
among countries. Generally, an EQAP provided the EQA ma-
terials (40/41) with four countries indicating that they did not
have an EQAP in their country.
Conclusions: Globally, most laboratories participate in an
EQAP and have defined quality procedures for EQA. There
remain gaps in EQA material availability and implementation
of EQAas apart of a total laboratoryquality system.This survey
highlights the need for education, training, and harmonization
and will guide efforts of the IFCC TF-GLQ in identifying areas
for enhancing global laboratory quality practices.

Keywords: external quality assessment; global survey; in-
ternational federation of clinical chemistry and laboratory
medicine (IFCC) quality assurance; medical laboratories.

Introduction

Clinical laboratory test results are involved in guiding patient
management including diagnosis, treatment, andmonitoring,
underscoring the critical importance of ensuring quality re-
sults. The quality of the lab results can be affected by any
number of factors spanning the entire testing process. As a
result, an all-encompassing total quality management system
(TQM) is imperative to ensure the reporting of reliable patient
results.

To assess analytical reliability, internal quality control
(IQC) is the primary method used by clinical laboratories.
While IQC is critical for daily operation to evaluate changes in
instrumentation and reagent lots, provide a regular check on
the continued precision of the test system, and identify other
possible analytical errors, it is of limited utility in evaluating
result accuracy and it often does not encompass the entire
testing process. External quality assessment programs (EQAP)
are a tool that can aid in bridging these limitations of IQC.

EQA is a vital component of a laboratory’s TQM system,
and is required bymany national regulations, for International
Organization for Standardization (ISO) 15189 accreditation [1],
and by the Clinical and Laboratory Standards Institute (CLSI)
QMS24 document [2, 3]. When EQA schemes are not available
for a specific analyte or methodology, alternative assessment
procedures arenecessary, and these vary significantly between
laboratories and regions [3, 4]. EQA provides an external
assessment of laboratory performance over time. Depending
on thedesign, EQAcanprovide anassessment of trueness, intra
and interlaboratory variation, linearity, identify differences
between methods, and monitor continued efforts at harmo-
nization [5–8]. While there continue to be challenges with
EQA programs and materials [2], currently available pro-
grams provide necessary external verification for clinical

laboratories. Unfortunately, EQA programs can be costly,
especially for remote laboratories; and its appropriate
implementation to improve diagnostic accuracy and total
quality of the laboratory can be complex.

Global practices in EQA vary considerably as national
regulations are not harmonized across nations, and in rare
cases may be lacking completely [8]. To clarify the current
state of EQA practices globally, the International Federation
of Clinical Chemistry and Laboratory Medicine (IFCC) Task
Force on Global Laboratory Quality (TF-GLQ), consisting of
global experts in clinical laboratory quality, was convened in
2021. The TF-GLQ conducted a survey of IFCC full and affiliate
members on laboratory quality practices. The goal of the
survey was to evaluate the current state of global quality
systems and to assess the need for standardizing or
improving quality programs for clinical laboratories. In this
article we outline our findings as it relates to EQA practices.

Materials and methods

Survey design

A two-part survey was drafted by a IFCC TF-GLQ subcommittee of
members addressing global IQC and EQA programs in clinical chemistry
(including immunoassays), hematology, and serology. This draft was
circulated for feedback by all TF-GLQ members and corporate repre-
sentatives, and the feedback was then incorporated. The final survey
was in English and included 10 questions regarding EQA with an
emphasis on providing simple, multiple-choice responses to limit lan-
guage barriers and increase participation.

Table : Number of countries in each IFCC federation that provided a
response.

Provided
contact

information

Completed at
least one survey

question

African Federation of Clinical Chemistry
(AFCC)

 

Arab Federation of Clinical Biology
(AFCB)

 

Asia-Pacific Federation for Clinical
Biochemistry and Laboratory Medicine
(APFCB)

 

European Federation of Clinical Chem-
istry and Laboratory Medicine (EFLM)

 

Latin-American Confederation of Clin-
ical Biochemistry (COLABIOCU)

 

North American Federation of Clinical
Chemistry and Laboratory Medicine
(NAFCC)

 

Total countries  
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Survey deployment and participation

The final survey was sent to IFCC National Member Societies through
National Representatives for response via SurveyMonkey on February
10, 2021 and closed on March 15, 2021 with the express statement that
“This survey’s intention is to determine your country’s current quality
laboratory system and assess the need for implementation or expansion
of IQC and EQA programs for Clinical Chemistry and Laboratory Med-
icine.” Reminder emails were sent to promote participation. The survey

was distributed to 93 full members and 17 affiliatemembers for a total of
110 recipients. A total of 66 responses were received with some dupli-
cation within countries. Excluding duplicates 52 countries (47.3%)
responded to the survey, with 41 (37.3%) providing responses to ques-
tions regarding EQA (Table 1). Only countries that provided responses to
EQA questions were included in survey result assessment, incomplete
responses were not evaluated. One country provided duplicate re-
sponses while another submitted multiple responses. These were com-
bined to create a single response per country.

Figure 1: External quality assessment programs
and policies. (A) Response indicates if
laboratories in a country have EQA policies and
procedures (n=41). (B) Response indicates if a
formal EQA program is present in the
respondent’s country. Responses are stratified
by IFCC region. AFCC, African Federation of
Clinical Chemistry; AFCB, Arab Federation of
Clinical Biology; APFCB, Asia-Pacific Federation
for Clinical Biochemistry and Laboratory Medi-
cine; EFLM, European Federation of Clinical
Chemistry and Laboratory Medicine;
COLABIOCLI, Latin American Confederation of
Clinical Biochemistry (n=40). (C) Response in-
dicates the type of EQA alternative performance
assessments utilized by countries (n=30).
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Survey analysis

Survey results were exported to a comma separatedfile and compiled in
Excel (Microsoft, Redmond, WA, USA). Tables, figures, and calculations
were performed in Excel and Prism (version 9; GraphPad, San Diego,
CA). To understand geographic variability, where pertinent, responses
were stratified by IFCC region: African Federation of Clinical Chemistry
(AFCC), Arab Federation of Clinical Biology (AFCB), Asia-Pacific Feder-
ation for Clinical Biochemistry and Laboratory Medicine (APFCB), Eu-
ropean Federation of Clinical Chemistry and Laboratory Medicine
(EFLM), Latin American Confederation of Clinical Biochemistry
(COLABIOCLI). No responses were received frommembers of the North
America Federation of Clinical Chemistry (NAFCC).

Results

EQA availability and type

We first assessed if countries had EQA policies within labora-
tories and access to EQAwithin the country. Most countries (38
of 41) reported that their laboratories had EQA policies and
procedures, though three countries reported that there were
none (Figure 1A). Similarly, 36 of 40 of responding countries
indicated that they have EQA programs available in their

country,while4 countries reported theydidnot (1 fromtheAFCC
and 3 from the EFLM) (Figure 1B). In response to this question
one country from COLABIOCLI had responded both Yes and No
and was excluded from this question. Alternative performance
assessments are often necessary for uncommon and unstable
analytes and 30 countries responded to a query about the type of
alternative performance assessments used in their country. This
was a multiple-choice question with the possibility to choose
multiple options and 24 countries indicated that they use be-
tween laboratory alternative performance assessments. Among
laboratory and within laboratory assessments each had 6
countries respond affirmatively (Figure 1C).

We found that with only one exception, countries car-
ried out their EQA programs using materials and resources
provided by an available EQA program (40 of 41 countries;
Figure 2A). The one country that reported ‘other’ for EQA
program materials provision indicated that split patient
samples were created by the laboratory. All 41 countries
responded to the question regarding the type of their EQA
program, 2 indicated they have a regional or local program (1
each from the AFCC and EFLM), 22 have a national program
(6 from the APFCB, 14 in the EFLM, and 2 from COLABIOCLI),
and 17 countries, spanning all regions, have international
programs available (Figure 2B).

Figure 2: Information about external quality
assessment programs. (A) Response indicates
if EQA materials are provided by the EQA
program, or other source (n=41). (B) Response
indicates if the formal EQA programs are
regional/local, national, or international in
origin. Responses are stratified by IFCC region.
AFCC, African Federation of Clinical Chemistry;
AFCB, Arab Federation of Clinical Biology;
APFCB, Asia-Pacific Federation for Clinical
Biochemistry and Laboratory Medicine; EFLM,
European Federation of Clinical Chemistry and
Laboratory Medicine; COLABIOCLI, Latin
American Confederation of Clinical Biochem-
istry (n=41).
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Methods of EQA performance

The survey asked two questions regarding how EQA was
performed. Frequency for EQA performance varied greatly
with almost half of respondents choosing ‘other’ (19 of 41;
Figure 3A). Under ‘other’ the majority of respondents indi-
cated that the frequency varied depending on the analyte or
program. Two respondents did not provide any further
clarification, while the rest indicated frequencies ranging
from monthly (16 respondents) up to yearly (1 respondent).
Next most commonly, countries run EQA quarterly (11
countries), every 6 months (7 countries), and few run EQA
every 4 months (4 countries). The activity menu for EQA also
varied considerably. All 41 countries listed chemistry in the
EQA activity menu and 40 of 41 countries listed hematology
in the activity menu, while immunoassays, blood gas, in-
fectious diseases, urinalysis, TDM/toxicology, and serology

were not uniformly listed as available in all countries
(Figure 3B). Most countries (95.0%) indicated that they
evaluate/act on unacceptable EQA results, however, two
countries responded that they do not (Figure 4A).Whilemost
countries have EQA available and participate in EQA pro-
grams, 59% (23 of 39 respondents) were interested in being
selected for a pilot IFCC training program in EQA (Figure 4B).

Discussion

EQA is a critical pillar in TQM to ensure continuing labora-
tory accuracy and reliability. Prior work has found that
while participation in an EQA program may not directly
improve analytical quality, it is a critical external measure
for identifying methodologic and process issues to improve,
and for spurring improved technical performance [1, 6, 8, 9].

Figure 3: How external quality assessment is
run. (A) Responses for how frequently EQA is
performed (n=41). (B) Responses to the EQA
test/activity menu that were listed by the
respondents (n=41).
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Local, national, and international programs and organizations
continue to require and recommendEQAas anecessarymeans
of benchmarking laboratory performance to ensure ongoing
quality [1, 2, 9, 10]. This survey provided a robust sampling of
national EQA practices from global laboratories with 37.3%
participation from the 110 IFCC full and affiliate members.
There was notably an over-representation of members from
the EFLM and no representation from the NAFCC. However,
there was a diversity in the responses within the EFLM which
demonstrates the current lack of global standardization in EQA
practices. The lack of response from the NAFCC is not highly
relevant as the twomembers of this federation, Canada and the
United States of America (USA), have stringent national re-
quirements for EQA in the clinical laboratory that are thor-
oughly enforced. The participation of COLABIOCLI, AFCC,
AFCB, and APFCB encourages interpretation of this survey as
reasonably representative of the current state of EQA globally.

While most countries reported having EQA policies and
procedures, it reflects the ongoing need for quality training
and education that approximately 7% of respondents do not.
Policies and procedures for EQA are critical to ensure uni-
form assessment and follow-up of EQA failures and
continued process improvements [2, 8–10]. This is an area
where virtual or in-person training can be of immense value
to aid in establishing the metrics and workflows to appro-
priately implement the quality aspect of EQA [11].

We found that though not all countries reported having
EQA programs in their country, all countries indicated
having access to some form of EQAP. The frequency of EQA
varied considerably among countries, with some countries
reporting that there were analytes for which EQA was
assessed only annually. There continues to be debate around
monthly assessment of a single sample compared to quar-
terly or semi-annual assessment of multiple levels of EQA,
making application of a best practice for frequency difficult
[12]. Thus, the variability in responses is not unexpected. The
test menus for EQA likewise varied, likely reflecting the
common testing within a country (every country reported
clinical chemistry), and highlighting possible current limi-
tations due to costs, regulations, or material stability (e.g.
toxicology and blood gas EQA). The EQA activity menu is a
question that is likely highly limited by the possibility that a
response may not accurately reflect the practice of labora-
tories across the entire country. However, the prominent
availability of the most common menu items is as expected.

We found that most countries participated in some sort
of alternative performance assessment. Alternative perfor-
mance assessments, which do not use a formal test material,
require thorough quality systems to ensure proper utiliza-
tion [2, 3]. The high utilization of these assessments high-
lights an important area for further guidance and education.
The variability in the survey responses and complexity of

Figure 4: Evaluation of external quality
assessments. (A) Response indicates if there
are actions or evaluations of unacceptable EQA
results (n=41). (B) Respondent interest in a pilot
training program organized by the IFCC.
Responses are stratified by IFCC region. AFCC,
African Federation of Clinical Chemistry; AFCB,
Arab Federation of Clinical Biology; APFCB,
Asia-Pacific Federation for Clinical Biochem-
istry and LaboratoryMedicine; EFLM, European
Federation of Clinical Chemistry and Labora-
tory Medicine; COLABIOCLI, Latin American
Confederation of Clinical Biochemistry (n=39).
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appropriate implementation of EQA is reflected in the in-
terest of 59% of respondents in an IFCC sponsored pilot
training program.

This survey was created to gain a better understanding
of global EQA practices among clinical laboratories. As this
survey was sent to 110 National Representatives across the
globe, the questions were designed to explore fundamental
EQA practices. Additionally, questions were not open-ended,
limiting the amount of information obtained. Despite these
facts, we observed some discrepancies in responses across
questions from National Representatives. This may reflect
issues with interpreting the survey questions. Lastly, re-
sponses were sought at the national level rather than the
level of individual laboratories. It must be assumed that
there are variations in laboratory practice within a country
which may lead to difficulty in determining the best
response for some of the survey questions.

While this survey has the noted limitations discussed
above, it represents the current state of global EQA practices
and provides evidence on areas in need of further improve-
ment. Expansion of availability of EQA materials and addi-
tional training on EQA best practices, procedures, and
appropriate troubleshooting are vital to ensure the continuous
improvement of global laboratory quality necessary for
optimal patient care. Based on this survey, we note that labo-
ratory quality practices vary among countries and quality
policies, procedures, and practices are not harmonized. There
is a need for the improvement of laboratory quality through
education, training, and harmonization, which fits well with
the mission and mandates of IFCC TF-GLQ.
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