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Abstract

Background: European questionnaire survey was con-
ducted by the European Federation of Clinical Chemistry
and Laboratory Medicine Working Group for the Preana-
lytical Phase (EFLM WG-PA) to assess how phlebotomy
is performed in EFLM countries, including differences in
personnel, level of education and skills, and to investi-
gate the presence and compliance of national phlebotomy
guidelines on this matter.

Methods: A questionnaire was constructed containing
questions elucidating different aspects of the organiza-
tion behind the phlebotomy praxis on a national basis,
including questions on the staff performing phlebotomy,
the education of these staff members, and the existence
of and adherence to national guidelines. All 39 EFLM
member countries were invited to participate.

Results: In total 28/39 (72%) EFLM member countries
responded. Seven out of the 28 (25%) have national
phlebotomy guidelines and five have implemented
other guidelines. The estimated compliance with phle-
botomy guidance for the laboratories in the countries
that have national guidelines available is poor, regard-
less to whether the phlebotomy was under the laboratory
control or not. Most countries were interested in EFLM
guidelines and to participate in a pilot EFLM preanalyti-
cal phase external quality assessment (EQA) scheme. In
the responding EFLM member countries, the majority of
phlebotomy is performed by nurses and laboratory tech-
nicians. Their basic education is generally 4-5 years of
high school, followed by 2-5 years of colleague or univer-
sity studies. Only a third (10/28; 36%) of the participating
member countries has any specific training available as
a continuous educational resource. A specific training

for phlebotomy is not part of the education required to
become qualified in 6/28 (21%) and 9/28 (32%) of coun-
tries for nurses and laboratory technicians, respectively.
In countries and professions where training is required,
most require more than 5 h of training.

Conclusions: Based on the results of this survey we
conclude the following: 1) There is a need to assess the
quality of current practices, compliance to the CLSI H3-A6
guidelines and to identify some most critical steps which
occur during phlebotomy, in different healthcare settings,
across Europe; 2) Existing CLSI H3-A6 phlebotomy guide-
lines should be adapted and used locally in all European
countries which do not have their own guidelines; 3)
National EFLM societies need to be engaged in basic train-
ing program development and continuous education of
healthcare phlebotomy staff (implementing the certifica-
tion of competence).
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Introduction

The vast majority of all errors in the total testing process
are most often attributable to human mistakes within the
preanalytical phase, i.e., before the sample is analyzed in
a laboratory, when the specimen is collected and handled
locally at primary healthcare centers and hospital wards
[1-6]. Phlebotomy is one of the most common procedures
in healthcare [1, 2] and is a base for diagnosis and treat-
ment [7, 8]. Errors in phlebotomy may lead to patient
suffering and compromised patient safety [1, 2]. Phlebot-
omy errors are in addition latent and distant from direct
control, and therefore often go unrecognized. Controlling
phlebotomy variables is therefore challenging as the influ-
ence of the quality of a sample on test results depends on
the biomolecule analyzed as well as the robustness of the
analytical method. Variations in phlebotomy practices
also jeopardize the clinical value of the test analysis as
comparisons using reference change value calculations or
reference interval comparisons are based on the analysis
of the results from specimens collected under controlled
preanalytical practices [9].

Phlebotomy is, in agreement with other healthcare
practical skills, a complex procedure which demands
theoretical knowledge and manual skills, as well as accu-
racy, responsibility, ability, good caring conduct and good
interaction between the phlebotomist and patient. For
high quality patient outcomes, it is important for the phle-
botomist to stay abreast of the latest laboratory sampling
procedures, since laboratory methods change and phle-
botomy instructions with them [2, 4]. Knowledge of how to
search relevant information thus helps phlebotomy staff
to preserve stringent preanalytical practices [10, 11] which
leads to more reliable test results [2, 4, 12]. Overall, the
phlebotomist must be well educated and trained to fulfil
all these qualifications [2].

There are only a few official international recommen-
dations or guidelines on phlebotomy, such as the H3-A6
guideline issued by the Clinical Laboratory Standards
Institute (CLSI) in 2007 [10], or the guidelines on drawing
blood published by the World Health Organization in 2010
[13]. These international guidelines are based on system-
atic reviewing of evidence, are comprehensive and exten-
sive, and consist of several pages. As such, they are not
really suited for daily healthcare practice. It is therefore
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of national as well as local interest to adapt an interna-
tional phlebotomy guideline, i.e., to modify it for applica-
tion in the cultural and organizational setting (including
language, education and training of operators, legisla-
tion, values, healthcare settings). Local guidelines may
give a practical sequence of steps to follow and provide an
explanation of the background for steps with reference to
the original (inter-)national guideline and an explanation
of the adaptations of original recommendations [14, 15].
Studies assessing adherence to venous blood speci-
men collection guideline practices including phlebotomy
are few [16]. Staff self-reported adherence to national
guideline phlebotomy practices (identical to the CLSI
H3-A6 guideline) using a validated questionnaire [17]
was poor [18-22]. A short educational intervention dem-
onstrated, however, that adherence to guideline prac-
tices regarding patient identification, tourniquet release,
test tube labeling and information search procedures
were substantially improved [23], whereas venous blood
sample quality per se as assessed by low-grade hemoly-
sis was essentially unaffected [23]. The reasons why
healthcare staff do not adhere to practical procedures of
guidelines are manifold and include the lack of theoreti-
cal knowledge, not being familiar with guideline content,
poor attitudes towards guidelines, work overload or lack
of time [24]. Environmental characteristics such as lack of
support from the clinic or superiors, insufficient staff and
time [25] and, even more importantly, the way they are
implemented [11] also appear to be the main impediments.
Accreditation of a clinical laboratory demonstrates that
it has a quality management system and ensured reliable
analytical test results [26-28]. With the high error rate in
the total testing process it seems obvious that preanalytical
activities should also be included in the accreditation. The
ISO 15189:2012 standard is considered the most relevant
by all International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC) and European Federation of
Clinical Chemistry and Laboratory Medicine (EFLM) socie-
ties as well as the European national accreditation bodies.
The standard contains paragraphs specifically focused on
the preanalytical phase including phlebotomy [29]. It also
regulates that the laboratory is responsible for producing
adequate instructions and possibility for training and that
it is responsible for the conditions of the samples at arrival
too. The preanalytical conditions are regularly reviewed
by the laboratory and the national accreditation bodies
regularly assess the laboratory’s adherence to good prac-
tice [27]. In some countries phlebotomy is regulated to be
accredited, and in other countries the phlebotomy service is
supervised by the medical laboratory but in most countries
the sampling is outside the jurisdiction of the laboratory.
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The laboratories should ideally engage themselves in all
processes in healthcare that affect the total testing process
including the clinical applicability of the analysis results
also outside the laboratory walls [30-32]. Preanalytical
errors will of course still be prevalent in an accredited labo-
ratory [33], although a decrease in the number of non-con-
formities was observed in accredited laboratories over time,
suggesting that ISO 15189 accreditation does contribute to
laboratory quality improvement [34].

According to ISO 15189, external quality assessment
(EQA) programs should provide clinically relevant chal-
lenges that mimic patient samples and have the effect of
checking the entire examination process, including pre-
and post-examination procedures [35]. Few initiatives
have hitherto been taken to incorporate preanalytical
phase issues into EQAs. When incorporated it is usually
done by circulating questionnaires or asking participants
to register onto a web site to report their practices and
errors [36]. Important initiatives have, however, recently
been undertaken to increase awareness and establish a
governance of the preanalytical aspect of the total testing
process, including: the “Working Group on Laboratory
Errors and Patient Safety (WG-LEPS)” instituted by the
Division of Education and Management (EMD) of the IFCC.
Its primary goal is to identify and evaluate reliable quality
indicators and related quality specifications for address-
ing all the stages of the total testing process [37, 38] and
establish EQA programs to encourage investigations into
every kind of error (including the preanalytical phase) in
laboratory medicine, collect data available and recom-
mend strategies and procedures for improving patient
safety [37, 38]. “Specimencare.com” is an online resource
designed to identify, evaluate and promote the application
of best practices in all aspects of the preanalytical phase
of laboratory testing in clinical medicine [39]. Similar EQA
programs covering the preanalytical phase have also been
developed on national basis in, e.g., Spain, Croatia, Aus-
tralia and New Zealand [40-42].

The recently established EFLM Working Group on
the Preanalytical Phase (WG-PA) aims to identify some of
the most critical elements and make recommendations to
reduce the impact of preanalytical phase throughout the
diagnostic process [43]. Several educational and scientific
activities are already ongoing. An international, educa-
tional meeting supported by the EFLM has already been
successfully organized in Parma, Italy in 2011 [9] and the
second edition (available at: http://www.preanalytical-
phase.org) has just recently been held in Zagreb, Croatia
in March 2013 [44]. The third meeting has already been
scheduled, to be held in Porto, Portugal, in spring 2014.
Another important initiative is to present the result of this
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European survey assessing the presence and compliance
of national phlebotomy guidelines, the national societies
interest for an EFLM phlebotomy guideline as well as to
identify by whom phlebotomy is done and what level of
education is required for this specific task.

Materials and methods

In order to assess how phlebotomy is performed in the
EFLM countries, including differences in personnel, level
of education and skills, and also to investigate the pres-
ence and compliance of national phlebotomy guidelines
on this matter, a European survey was conducted by the
EFLM WG-PA. The survey was performed during April-
August 2012.

A questionnaire was constructed containing ques-
tions elucidating different aspects of the organization
behind the phlebotomy praxis on a national basis. As
shown in Supplementary Figure 1 (Supplementary Data,
which accompanies the article at http://www.degruyter.
com/view/j/cclm.2013.51.issue-8/issue-files/cclm.2013.51.
issue-8.xml) the questionnaire included questions on the
staff performing phlebotomy, the education of these staff
members, and the existence of and adherence to national
guidelines concerning this issue. As additional informa-
tion to the participants it was noted that the term “routine
phlebotomy” was strictly considered as the procedure
of drawing venous blood, i.e., patient preparation, test
requesting, sample handling and sample delivery to the
laboratory was not considered as part of routine phlebot-
omy in this survey.

All EFLM member countries (n=39) were invited to
participate; to ensure a proper participation percent-
age, follow-up requests were performed by members of
the working group. Answers were sent to and collected
by the chairman of the working group, Professor Ana-
Maria Simundic. Interpretation of the assembled answers
obtained through the questionnaire was performed by all
members of the working group.

Results

Out of 39 countries approached, 28 (response rate 72%)
have responded. Responding countries were Albania,
Austria, Belgium, Bosnia and Herzegovina, Bulgaria,
Croatia, Czech Republic, Denmark, Estonia, Finland,
Germany, Greece, Hungary, Italy, Ireland, The Netherlands,
Norway, Poland, Portugal, Romania, Russia, Serbia,
Slovenia, Spain, Sweden, Switzerland, Ukraine and UK.
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National guidelines and interest in European
guideline for routine phlebotomy

Only seven out of the 28 responding countries (25%) have
national guidelines for phlebotomy. For the countries with
national guidance, 54 were issued by national societies
and two were driven by government. The estimated com-
pliance with phlebotomy guidance for the laboratories in
the countries that have national guidelines available is
poor, regardless to whether the phlebotomy was under the
laboratory control or not.

The predominant reasons for countries not having
implemented national guidelines seemed to be the lack
of time or leadership to take on this work (14/21; 67%), or
attributable to the implementation of other — mostly CLSI
- guidelines (5/21; 24%).

Twenty-one of the 28 countries (75%) were extremely
interested and six (22%) moderately interested in EFLM
guidelines whereas even 24/28 (86%) responding member
countries expressed an interest in being involved in a pilot
EFLM preanalytical phase external quality assessment
(EQA) scheme.

Healthcare personnel categories and
level of education of phlebotomists

In the responding EFLM member countries, the major-
ity of phlebotomy is performed by nurses and laboratory
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technicians regardless of the patient population (Figure 1).
Only 5%-11% of the venipunctures are performed by spe-
cialist phlebotomists, whereas 45%—-65% are performed
by nurses and 10%—-32% by laboratory technicians.

Generally, nurses perform phlebotomy less often in
outpatient than in inpatient settings, whereas laboratory
technicians perform phlebotomy more often in outpatient
than in inpatient settings.

In the majority of countries like Bosnia and Herze-
govina, Albania, Portugal, Romania, Ukraine, Spain,
Switzerland, Hungary, Slovenia, Sweden, Czech Repub-
lic, Serbia, Greece, Italy, Croatia and Poland, nurses are
almost exclusively responsible for performing phlebotomy
for hospital inpatients. However, phlebotomy for inpa-
tients is performed most often by junior medical doctors
in general and academic hospitals in Austria (100%) and
Germany (>50%).

Quite uniquely, laboratory technicians in Denmark
are responsible for phlebotomy both for inpatients and
outpatients in the majority of the healthcare facilities
(academic hospitals, general hospitals, primary care
facilities).

Specialized phlebotomists are involved in phle-
botomy only in Netherlands, Belgium, Ireland and
UK. There are no specialized phlebotomists in other
countries.

The level of education varied throughout Europe.
In most of the countries nurses and laboratory techni-
cians attend 4-5 years high school, followed by 2-5 years
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Figure1 Data showing the responses to questions about who performs phlebotomy in different inpatient and outpatient groups.
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of colleague or university education. In a quarter of the
countries nurses and laboratory technicians become qual-
ified after high school.

Specific training for phlebotomy

Only a third (10/28; 36%) of the participating member
countries has any specific training for phlebotomy avail-
able as a continuous educational resource. A specific
training for phlebotomy is not part of the education
required to become qualified in 6/28 (21%) and 9/28
(32%) of countries for nurses and laboratory technicians,
respectively.

Strikingly enough, a specific training for phlebotomy
is not provided in some EFLM member societies, neither
as a part of the education required to become qualified as
a nurse or laboratory technician, nor as a separate train-
ing or educational resource.

Whether or not phlebotomy is a standard part of the
training in each country varies depending on the profes-
sion. As shown in Figure 2, in 22 out of the 28 countries
(79%) phlebotomy training is required for nurses, whereas
only one country has training for administrative staff as
part of the education. For the most staff groups perform-
ing phlebotomy more than half of the countries had spe-
cific training.
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Training time to qualify as phlebotomist in
each profession

The data in Figure 3 illustrates how many hours of train-
ing are required to become qualified phlebotomist. In
countries and professions where training is required,
most require more than 5 h of training, with a significant
amount requiring 1-5 h and only a minority of countries
stating that only 1 h of training is required.

Duration and provider of phlebotomy course

More than half of the responding countries do not have
a separate phlebotomy course for many professions. For
those that do have a separate phlebotomy course, it tends to
be mandatory for nurses (8/13; 61%), laboratory technicians
(6/10; 60%) and for specialized phlebotomists (4/4; 100%).
The course tends to be optional for all other professions.

The length of the course tends to be longer for nurses,
laboratory technicians and specialized phlebotomists than
for other professions, ranging from half a day to a week.
For the other professions, it is generally 1 day or less.

The course is almost always provided by the health-
care institution regardless of the profession, with only few
countries indicating that blood collection system suppli-
ers perform the training.
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Figure 2 The percentage of countries in each staffing group for which there is specific training in phlebotomy as part of the training.
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training is typically included.

Discussion

There is mounting evidence that the various steps of the
preanalytical phase, especially the most manually inten-
sive activities related to collection and handling of bio-
logical specimens, are those most vulnerable to errors
throughout the total testing process. When inaccurate,
inappropriate or even mishandled procedures are followed
for drawing venous and arterial blood, test results may be
seriously compromised and patient safety may be con-
textually jeopardized [32, 43]. It is thereby essential that
laboratory medicine — in hierarchical order international
organizations, national societies and professionals — rec-
ognizes that more focus should be placed on education,
training and performance monitoring of phlebotomists,
since these efforts are likely to produce the most favora-
ble outcomes on the quality of in vitro diagnostics, much
greater than subsidiary benefits arising from actions spe-
cifically design to target the analytical and post-analytical
phases. This paradigm has prompted the EFLM WG-PA to
design and disseminate a specific questionnaire aimed at
establishing the state-of-the-art of phlebotomy practices
across Europe, and which is supposed to pave the way to
further actions such as filling educational gaps and — even
more importantly — harmonize practices by developing
official guidelines or recommendations on this topic.

Regardless of an official “call for” involving delegates
and society members, the response rate of the question-
naire has been lower than expected, since one quarter
of the countries did not reply to the invitation. This is
an important issue that further confirms the participa-
tion of some European countries in the economic, politi-
cal and organizational destiny of the Old Continent can
be improved. As regards the specific issues, the compel-
ling need to develop specific guidelines is clearly empha-
sized by the low rate (i.e., one quarter) of countries that
have developed national guidelines. The great interest
around this issue is confirmed by the fact that most of the
responders were interested (78% extremely interested) in
EFLM guidelines and the vast majority of them were also
interested in participating in a pilot EQA scheme for the
preanalytical phase promoted by the EFLM.

As regards the specific questions about education and
training of phlebotomists, marked differences appeared
when compared with other medical procedures, wherein
phlebotomy practice seems almost exclusively the domain
of nurses and laboratory technicians in Europe (i.e.,
approx. 90%, especially for inpatients), whereas the pro-
fession of phlebotomist is already well established or pre-
dominantly emerging in other countries, similar to the US
situation [2]. The Netherlands, Belgium, Ireland and UK
are the few but notable exceptions to this rule in Europe.
Although a high degree of education characterizes nurses
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and laboratory technicians with blood collection respon-
sibility (in most of countries the high school, College or
University education lasts not <6 years), it is however
surprising that specific training on phlebotomy is only
offered in one third of the European countries and — even
more unexpectedly — specific phlebotomy training is not
part of the education in more than 50% of cases. In line
with these findings, the training time dedicated to blood
drawing is not always satisfactory for both nurses and
laboratory technicians, being <5 h in more than one-third
of responders. For those countries where a separate phle-
botomy course is available (ranging from half a day to a
week for nurses and laboratory technicians), this tends to
be mandatory in more than two thirds of cases.

It has to be pointed that the validity of this study
might be somewhat uncertain due to the nature of the
way responses were collected. For a single country there
was only one individual who was responsible for answer-
ing the questionnaire on behalf of several different pro-
fessions. It could be that his/her estimations are not fully
correct and accurate and that our results are at least to a
certain degree not fully representative for the entire popu-
lation of that National Society. We are aware of that poten-
tial limitation, but also hope that these results are the
closest possible estimation for the real situation in each
National Society.

Taken together, the results of this survey raise at least
three major issues. First, a high degree of heterogeneity
was found around the title of phlebotomist throughout
Europe. This is a straightforward clinical practice, which
does not require specific interventions provided that the
procedure is conducted by an appropriately educated
healthcare professional, regardless of the professional
figure that is finally in charge of this specific activity. The
need for developing simple practice recommendations,
auspiciously provided by the EFLM, is however strongly
reaffirmed by most countries, especially by those which
have not developed specific national guidelines. It is
also noteworthy that the degree and length of training
required to draw blood was found to be rather variable
across Europe. This evidence appears particularly con-
cerning, since insufficient training for puncturing a vein
or an artery not only may compromise the quality of diag-
nostic samples, but can especially produce serious (and
preventable) harm to patients.

It is then obvious from the results of this survey that
establishing international, national or local phlebotomy,
accreditation of biochemical laboratories, quality indi-
cators or EQA programs does not guarantee an improve-
ment of phlebotomy performance in itself. The guidelines
and tools already exist, but lack of effective methods for
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implementation and support appear to be the main obsta-
cles for success. In the existing venous specimen collec-
tion guidelines and accreditation statutes there is only, at
best, rudimentary information on how to implement and
sustain guideline practices. There are few evaluations of
how guidelines should be effectively implemented and
the responsibility for implementation and sustaining
guideline knowledge and practices are in addition often
unclear [11]. Some general suggestions of how to best
implement phlebotomy practices have however been pro-
posed [23].

The structure and content of the guidelines them-
selves also affect their adoption and actual use. Guidelines
that are easy to understand and that can easily be tried
out and do not require specific resources have a greater
chance of implementation [25, 45], and this will be indeed
a driving paradigm when the EFLM embarks on drafting
supranational recommendations. Accreditation of health-
care and clinical laboratories has been increasingly sug-
gested as a tool to enhance total quality [26-28]. Even if
the activities of the preanalytical phase are included in the
accreditation, the problems with implementing and sus-
taining correct procedures seem to be similar to those of
phlebotomy guidelines. In short, the EFLM WG-PA intend
to perform a survey to assess phlebotomy staff adherence
to phlebotomy practices, identify crucial steps in phlebot-
omy such as use of inappropriate or mishandled practices
[46] and to present evidence-based suggestions on the
best ways to implement and sustain phlebotomy guideline
adherence.

Conclusions and recommendations

Based on the results of this survey we conclude the fol-
lowing: 1) There is a need to assess the quality of current
practices, compliance to the CLSI H3-A6 guidelines and to
identify some most critical steps which occur during phle-
botomy, in different healthcare settings, across Europe;
2) Existing CLSI H3-A6 phlebotomy guidelines should be
adapted and used locally in all European countries which
do not have their own guidelines; 3) National EFLM socie-
ties need to be engaged in basic training program develop-
ment and continuous education of healthcare phlebotomy
staff (implementing the certification of competence).
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