
The point of needlework  

Phlebotomy in hospitals

Collecting a blood sample involves more than just a needle
stick.

A proficient phlebotomist must be aware of, and accept, the
necessity of following correct procedure and, in addition, have
enough knowledge to observe and report irregularities.

Errors related to collecting blood samples will influence 
analysis results and then it is of little help that the analysis
itself has been carried out correctly.
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PREANALYTICAL CONDITIONS AND SAMPLE COLLECTING

Why do we take blood samples?

The purpose of taking a blood sample is to identify and quantify chemical,
biochemical or biological markers for diseases, disease risk, health
hazard, absence of illness, or other conditions which are of interest. The
results of laboratory analyses are used for diagnostic purposes, in patient
treatment and to monitor findings.

The complete analytical process

The quality of the result of each individual analysis depends upon quality
assurance of every phase throughout the entire analytical process.
This process can be divided into three main phases:
� Preanalytical phase: requisition, biological variables, sample collecting, 

sample management, transport, storage and sample distribution
� Analytical phase: analysis of sample specimen and validation of analysis 

result
� Postanalytical phase: evaluation of analysis result and reporting the 

result to the appropriate clinician and patient
This paper will concentrate on phlebotomy and preanalytical conditions.

Preanalytical conditions

Preanalysis may be defined as the phase from when it is decided that a
sample shall be taken until the analysis of the specimen commences.
Variations in this phase are determined by biological factors, sample 
collection, transport, storage and distribution (see frame below) (1). It
has been documented that the majority of mistakes are made during this
phase, estimated to be about 60 per cent or more of the total number of
errors made during the entire analytical process (2).

INTRODUCTION

Correct blood sample collection is of decisive importance for ensuring that specimens
for analysis are of satisfactory quality upon their arrival at the medical laboratory.
Patients are entitled to have blood samples taken correctly and by personnel with
sufficient professional competence to perform the task. Preanalytical conditions, the
professional role and responsibility of biomedical laboratory scientists, and how 
phlebotomy is organised, are the main topics of this document.

The growing demand for greater efficiency in Norwegian hospitals has led to more
intensive treatment of patients. The consequences for laboratory management 
include the following:
� More blood samples
� Larger analysis volume
� Broader analysis repertoire
� Demands for reduced reporting time for laboratory analyses

Biomedical laboratory scientists are responsible for collecting blood samples, analy-
sing biological material and evaluation and implementation of new analyses and 
methods. This includes responsibility for procedures and for the quality of the entire
analysis process, from when laboratory analysis is requisitioned until the results of
the analysis have been reported.

In Norwegian hospitals phlebotomy has traditionally been the responsibility of the
medical laboratories and has been carried out by biomedical laboratory scientists – to
a large extent those from laboratories for medical biochemistry or their equivalent.
Some hospitals have, in recent years, decentralised parts of blood collection to the
clinical departments.

Practical experience from other countries indicates that decentralising phlebotomy
leads to poorer quality and increased costs. In addition, research findings from
Sweden and the USA indicate that centralised organising of sample collection is more
efficient when it comes to both quality and cost.

To secure preanalytical conditions knowledge of quality assurance
and the ability to apply it to the various stages of the preanalytical
phase are necessary. The most important are:
� Ordering procedures, requisitions
� Correct patient identification
� Biological variation, including biorhythmic variation and the 

significance of the patient’s physical and psychological situation 
(fasting, body position, physical exertion, stress etc.)

� Type of blood sample (venous, capillary, arterial)
� Equipment for taking blood samples (safety equipment, needles, 

sample drawing tubes, etc.)
� Blood sample collection technique (disinfection, use of tourniquet, 

puncture technique, mixing of blood in the sample tube)
� Labelling, registration and identification of the specimen
� Documentation and registration of deviation from standard 

procedure
� The significance of centrifuging, storage, temperature and 

transport

The analytical 

process consists of:

� Preanalytical phase
� Analytical phase
� Postanalytical phase

NITO BFI’s intention with this document is to make a useful contribu-
tion to the ongoing task of organising and evaluating phlebotomy in
hospitals.
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THE PROFESSIONAL RESPONSIBILITY OF THE BIOMEDICAL
LABORATORY SCIENTIST

The professional competence of the biomedical laboratory scientist prevents 

preanalytical mistakes

Patients expect blood samples to be taken as considerately, correctly and effectively
as possible, and that they, and any accompanying persons, are shown due respect.

Whoever takes blood samples is responsible for collecting and managing the 
specimens correctly. Uncertainty regarding preanalytical conditions will always lead
to our questioning the final analysis result, and then it is of little help that the 
laboratory analysis is of a high quality. A mistake in the preanalytical phase will 
seldom be exposed by the laboratory’s analytical controls. The requisitioner has little
or no possibility of discovering preanalytical mistakes, and the consequence of this
can be wrong treatment of the patient.

Collecting blood samples is a craft based on competence, where each individual 
phlebotomist is responsible for acquiring the knowledge necessary to carry out the
task in a considerate, correct and effective manner. All those who collect blood 
samples must therefore receive correct and satisfactory training to ensure that
approved procedures are followed. Should deviation from approved phlebotomy 
procedures occur, these must be reported.

Phlebotomists must have theoretical and practical knowledge of all preanalytical 
conditions of relevance for the analysis which has been requisitioned. The patient has
also the right to be informed about which blood samples are to be taken, and the
phlebotomist should give this information in a professional and objective manner.
Theoretical education, proficient guidance and practice over a period of time are
necessary in order to acquire the knowledge and skills required to be a capable 
phlebotomist. In Norway it is only biomedical laboratory scientists who cover this field
satisfactorily as part of their basic education. 

The law regulating health personnel in Norway stipulates that health workers must
restrict their practice to the limits defined by their professional qualifications and,
furthermore, that they have an absolute responsibility regarding competence within
their own profession. When it comes to collecting blood samples, health personnel
are responsible for making the patient feel secure during sample taking, and that
samples are collected according to approved procedures (3, 4).

Procedures and education

The biomedical laboratory scientist’s professional responsibility includes:
� Prepare and update procedures for the preanalytical phase (se frame)
� Knowledge concerning the use of blood sampling equipment, as well as 

participation in trial testing and evaluation of new equipment
� Train others in preanalytical variations and blood collection
� Follow up deviation reports
� Contribute to good cooperation and performance with hospital 

departments and management with regards to blood collecting and 
preanalytical conditions

In order to ensure quality standards in phlebotomy, training and updating
of competence are necessary for all who takes blood samples. This 
involves the necessity of plans for training and routines for updating all
personnel who are to participate in blood sample collection.

Procedure for preanalysis

should include:
� Ordering procedures
� Communication with patients and 

relatives
� Securing correct patient identification
� Information about biological variation, 

medication and anything else which 
can influence various analyses

� Information concerning different 
biological samples

� Use of blood sampling equipment
� Labelling and registration of 

specimens for analysis
� Routines for deviation management
� Requirements for centrifuging, 

storage, temperature and transport

Example of a poor blood sample and

its consequences

The requisitioner has ordered a 
coagulation analysis, for example 
prothrombin time (PT). Taking the
sample proves difficult and prolonged
stasis is therefore used; the flow of
blood comes slowly and the tube is not
completely filled. Consequently, the
sample is not representative for the
patient’s situation at the time the 
sample was taken and the result of the
coagulation analysis is incorrect.
This analysis is used routinely to 
decide medicine dosage for patients on
anticoagulants. Dosages which are too
low result in the medicines not having
the effects they should, and the 
patient risks having a stroke or
infarct. Dosages that are too high
result in an increased risk of bleeding.
In Norway approximately 40 patients
die every year as a result of treatment
with anticoagulants. Medicine dosages
which are based on incorrect 
analytical results may therefore
endanger life and health (5).

The results of laboratory analyses are used to diagnose, treat
and follow up illness, and errors during the preanalytical phase
will, in many cases, result in direct consequences for patient
treatment.
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ACCREDITATION OF BLOOD SAMPLING

Norwegian Accreditation (NA) can accredit blood sampling in accordance with the
standards ISO 15189 “Medical laboratories – particular requirements for quality and
competence” or ISO 17025, “General requirements for the competence of testing and
calibration laboratories.”
ISO 17025 is a standard consisting of three elements, where one can apply for
accreditation for each element separately: sample taking; methods; evaluation and
interpretation. Accreditation according to ISO 15189 includes sample taking, analysis
methods and reporting, as well as including evaluation by a medical specialist in the
accreditation. The standard demands specific requirements regarding control of 
preanalysis in section 5.4 Pre-examination procedures (6, 7, 8).

In addition there are guidance documents which explain and interpret the 
requirements in the standards.
In the introduction to NA Document no. 30, “Accreditation of sampling and site 
sampling and testing”, it is stated:
“Sampling is an important part of the testing process. If a mistake is made during

the sampling, this mistake will be transferred to the test results. In such cases

correct performance of the analysis will not solve the problem. Quality assurance

of sampling is therefore important, preferably also accreditation. When sampling is

to be accredited, all processes related to sampling have to be documented” (9).

In the accreditation of sample taking, strong emphasis is put on the requirements
regarding the qualifications of personnel who carry out sample collection and the
training and approval of personnel. In addition, documentation of competence is
required for those who are approved to carry out the task at any given time.

Accreditation helps to ensure that necessary procedures are drawn up and used in
practise. It is therefore a tool which can contribute to ensuring that sample material,
arriving for analysis in medical laboratories, is of satisfactory quality.

Quality assurance of phlebotomy outside the hospital is handled by the Norwegian
Quality Improvement of Laboratory Services in Primary Care (NOKLUS). The system
was established in 1992 to ensure the quality of laboratory activity in primary health
care physicians’ practices. NOKLUS is an agreement between The Norwegian Medical
Association and the Government, open for the participation of physicians and 
specialist practices.

The aim is that the requisition and analysis of blood samples, and the interpretation of
the analysis result, be performed in accordance with professional standards and the
patient’s need for investigation, treatment and follow-up. To achieve this aim the 
following requirements were defined: procedures for laboratory activity, 
documentation of the laboratory’s own system for quality measurement
(benchmarking), knowledge of preanalytical variables, training in sample taking,
information and guidance in quality assurance and evaluation of analysis equipment
and methods. Specialists in the medical laboratory specialities are linked to the 
system to offer guidance in the requisition and evaluation of analysis results.

The system includes general practitioners and medical specialists. Participation is on
a voluntary basis with 98.9 per cent of the country’s surgeries participating.
Statistics show that the participation of general practitioners’ surgeries in NOKLUS
has contributed to improved analysis quality within all the relevant analysis methods
in use in primary health care.

In addition to general practitioners and practising specialists, services are now 
available for institutions which have any degree of laboratory activity. This includes
nursing homes, prisons, rehabilitation centres, health stations, employee health 
services, district health centres and oil platforms.

NOKLUS is a service covering the entire country, with a national centre in the city of
Bergen. Biomedical laboratory scientists, acting as laboratory consultants, and
medical specialists, operating from local hospitals, provide regional and county 

services.

The laboratory consultants take care of the individual participant’s need for guidance
and advice on quality assurance in their own laboratory. This is done through regular
contact by telephone or visits. In addition the laboratory consultants arrange
practical and theoretical courses for NOKLUS participants.

NOKLUS provides laboratory compendiums which contain general procedures for
laboratory work, sample collection and sample management, analysis procedures, as
well as a system for the documentation of the laboratory’s own quality control.
More information about NOKLUS can be found at www.noklus.no (10).

QUALITY ASSURANCE OF PHLEBOTOMY OUTSIDE THE HOSPITAL
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ORGANISING PHLEBOTOMY IN NORWEGIAN HOSPITALS

Centralised and decentralised organising of sample collection
Centralised blood sample collection is when biomedical laboratory 
technologists and other qualified personnel from the medical laboratories
take most of the blood samples in the hospital themselves. Decentralised
organising of sample collection means that personnel from the hospital’s
clinical wards take blood samples, with training and guidance provided by
qualified personnel from the medical laboratories.

Centralised blood sample collection

In Norwegian hospitals phlebotomy has traditionally been the responsibility
of the medical laboratories and has been carried out by biomedical 
laboratory scientists – to a large extent those from laboratories for 
medical biochemistry or their equivalent.

Biomedical laboratory scientists have phlebotomy as an important part of
their education. Through their education they acquire knowledge of
preanalytical sources of error. This means that biomedical laboratory 
scientists acquire theoretical knowledge about the significance 
preanalytical sources of error represent for the results of various 
laboratory analyses.

A dedicated group of trained phlebotomists with links to the laboratory
unit provides well qualified and experienced personnel. It is also much
easier to carry out training as well as to introduce and implement changes
in procedure.

Because biomedical laboratory scientists are responsible for the analysis
of blood samples and the technical validation of the results of the analysis,
they have the competency required to evaluate preanalytical sources of
error and their significance. Biomedical laboratory scientists are, by
means of their education and professional experience, the professional
group best qualified to manage and carry out blood sample collection in
Norwegian hospitals.

Decentralised blood sample collection

Decentralised organising of sample collection means that personnel from a hospital’s
clinical departments take the blood samples, with training and guidance being 
provided by qualified personnel from the medical laboratories.

In larger hospitals there can be distances which mean that phlebotomists from the
laboratory have to walk quite far to take blood samples from the wards. If ward 
personnel take the samples they can adapt sample collecting to a time more suitable
to the patient’s rhythm and to ward routines and the patient will have fewer people to
relate to.

There are many challenges related to a decentralised organising of phlebotomy.

Nursing staff in the clinical departments of Norwegian hospitals have little or no 
education in taking blood samples or in preanalysis in their curriculum. They 
therefore need considerable training in order to undertake this task. Training must
include knowledge of preanalytical factors as well as supervised practice in blood
sampling. In addition routines must be established for continual implementation of
new knowledge and for information concerning changes in procedures.

Biomedical laboratory scientists are responsible for education, planning and 
revising procedures, and for following up collaborating personnel, in order to 
maintain the professional quality of preanalytical conditions.

Nursing staff in clinical wards have many demanding and important duties; there is
therefore a risk that their knowledge of quality procedures in blood collection may
receive lower priority due to a busy schedule. Quick turnover and the size of the 
nursing staff make it difficult to maintain quality and competence, as well as to keep
up to date on new routines. All of these factors increase the risk of preanalytical
errors.

It is documented that laboratory personnel make less mistakes when taking blood
samples than other health personnel (11). Uncertainty about the quality of sample
collection will increase the need to take control samples, which means an extra 
burden on the patients and increased expenditure.

The cost of quality

Experience from other countries
shows that decentralised sample 
collecting leads to poorer quality and
increased costs. Research findings
from Sweden and USA indicate that
centralised organising of phlebotomy
is most efficient when it comes to both
quality and cost.
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ORGANISATION OF PHLEBOTOMY IN OTHER COUNTRIES

Denmark and Finland

Centralised organising of blood sample collection

In both Denmark and Finland phlebotomy is almost exclusively handled by
biomedical laboratory scientists.
The Danish organisation for biomedical laboratory scientists (dbio) write in
their professional strategy for quality assurance in blood sampling that
dbio will continue to develop biomedical laboratory scientists’ competence
and their responsibility for preanalytical work.

Sweden

Decentralised organising of blood sample collection

Sweden is the only country in Scandinavia where nurses and other ward
personnel have for many years had the responsibility for collecting blood
samples in most of the hospitals’ clinical departments. Biomedical 
laboratory scientists are responsible for teaching and guidance in sample 
collection; they also take samples in the outpatient department and 
supplement the nursing staff in taking blood samples whenever this is
necessary. In a PhD from Umeå a comparison has been made between
work carried out by the nursing staff and that by biomedical laboratory
scientists (12). The investigation shows, among other things, a 
considerable under reporting of deviation among the nursing staff, 
whereas the biomedical laboratory scientists appeared to understand that
reporting deviation must be part of the routine if one is to avoid 
systematic errors.

USA

Centralised and decentralised blood sample collection, depending upon

organisation

Until the 1980s phlebotomy in the USA was organised along the lines of the
most common Norwegian model, where qualified personnel from hospital
laboratories handled most of the volume of blood sampling in the hospitals.
A trend towards decentralisation resulted in most hospitals switching to
another model, where nursing staff in the hospital wards took over most
of the blood sampling. In the mid 1990s an increasing demand for quality
assurance of specimens and for documentation of personnel competency
and many large compensation-related court cases, again led to 
centralised routines, with phlebotomists linked to the laboratory, 
becoming the most common model for phlebotomy in hospitals in the USA.
Several studies in USA have documented a higher per cent of errors in
decentralised phlebotomy (13, 15, 16, 17). 
A study from Sara Bush Lincoln Health Center, Illinois, shows that by
transforming from decentralised to centralised sample collection the 
number of needlestick injuries was reduced by 83 per cent, the hemolysis
rate by 18 per cent, specimen mislabelling by 40 per cent and the 
contamination of blood culture was reduced by as much as 71 per cent
(16).
Ingalls Hospital, Illinois, has documented saving of 400 000 dollars per
year by converting from decentralised to centralised phlebotomy.

CONCLUSION AND RECOMMENDATIONS

NITO BFI has evaluated the various models in connection with the organising of

phlebotomy in Norway, and concludes that the following principles must form the

basis for phlebotomy in Norwegian hospitals:

1. The patient has the right to have blood samples taken in a way that is as
considerate, correct and efficient as possible.

2. The patient and her/his relatives must be treated with respect and consideration 
when samples are being taken.

3. The patient has the right to receive information on which blood tests will be carried
out and the phlebotomist must inform the patient about this in an objective manner.

4. All blood collection must be quality assured and conducted in accordance with 
approved procedures, in order to reduce the possibility of preanalytical errors.

5. The medical laboratories must have the main responsibility for organising and 
quality assuring all blood sampling in the hospitals.

6. The biomedical laboratory scientists must have the professional responsibility for 
organising and supervising blood sample collection in the hospitals and they should 
carry out most of the volume of blood sample taking.

7 If phlebotomy is delegated to other professional groups, the biomedical laboratory 
scientist must be responsible for training and quality assurance of the task.
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Recommendations from NITO BFI

Centralised organising of blood collection provides better quality and
lower costs than decentralised organising. The collecting of blood
samples is the professional responsibility of the biomedical laboratory
scientist and the greater part of blood collection in hospitals should
be carried out by biomedical laboratory scientists.
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