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Abstract 

Background: Nurses play an active role in supporting the children with the blood sampling experience. Unfortu‑
nately, the blood sampling collection procedure is often affected by pre‑analytical errors, leading to consequences 
such as delayed diagnosis as well as repeated sampling. Moreover, children state that needle procedures are the 
worst experience of their hospital stay. The nurses’ experiences of errors occurring during blood sample collection is 
unknown. Therefore, the aim of this study therefore was to describe paediatric nurses’ experiences of blood sampling 
collections from children.

Method: We used a qualitative study design with a (reflexive) thematic analysis (TA) method described by Braun and 
Clarke. Three focus group interviews were conducted, with 19 nurses collected by purposeful sampling from Sweden 
working at two different paediatric hospitals, focusing on their experiences of the blood sample collection procedure.

Results: From the three focus group interviews we analysed patterns and meanings of the following main theme 
Paediatric blood sampling is a challenge for the nurses and the four subthemes Nurses’ feelings of frustration with unsuc-
cessful samplings, Nurses believe in team work, Venous blood sampling was experienced as the best option, and Nurses’ 
thoughts and needs regarding skills development in paediatric blood sampling.

Conclusion: The narrative results of this study illustrate that nurses working in paediatric hospital care face a big 
challenge in blood sampling collection from children. The nurses felt frustrated due to unsuccessful blood samplings 
and frequently could not understand why pre‑analytical errors occurred. Nevertheless, they felt strengthened by 
colleagues in their team and shared feelings of responsibility to help each other with this complex procedure. The 
implications of this study are that paediatric hospital care needs to focus on improving guidelines for and increasing 
competence in blood sampling children and helping nurses to understand why samplings may be unsuccessful and 
how this can be avoided.
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Background
Nurses on children’s wards play an active role in help-
ing the children with the experience and also in reduc-
ing potential adverse effects of blood sampling collection 

[1]. Blood sampling collection is crucial to determining 
the correct diagnosis and providing children with treat-
ment. The blood sample process can be divided into three 
phases: pre-analytical, analytical and post-analytical 
phases, where errors in pre-analytical phases represent 
up to 70% [2]. The pre-analytical phase includes prescrip-
tion of a blood sample test, preparation and execution of 
blood sample collection, as well as safe transportation of 
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the blood sample to the laboratory where the analytical 
phase starts [3]. Unfortunately, the pre-analytical phase 
in blood sampling collection from children has been 
found to be commonly affected by pre-analytical errors, 
which could risk patient safety and comfort [4]. Pos-
sible consequences of pre-analytical errors are many: 
delayed treatment, wrong diagnosis, repeated sampling 
and increased costs [5–7]. The literature states that the 
most common pre-analytical errors are haemolysed 
sample, unfilled or inappropriate sample, clotted sam-
ple, wrong container, patient identification or transport 
problems [8]. Inside Swedish paediatric hospitals, blood 
sampling is mainly performed by nurses without support 
from laboratory personnel [9]. Blood sampling collec-
tion from children is a difficult and complex procedure, 
meaning that the procedure requires the hospital staff to 
receive special training and pay extra attention in order 
to achieve good patient care and good quality blood sam-
pling [10, 11].

Hospitalized children list blood sampling and needle 
procedures as one of the worst experiences of their hos-
pital stay [12, 13]. They have difficulties complying with 
blood sampling collection because it often leads to pain 
and stressful situations [11, 14].

The interaction in the hospital between the child and 
the paediatric nurse is also complex. By listening to the 
child’s and the parents’ proposals, pain and discomfort 
can be limited during invasive procedures [15]. Anaes-
thetic nurses have described that knowledge about chil-
dren’s fears and their stages of development are necessary 
for an optimal caring situation [16].

Recently, on  1st January 2020, children’s rights became 
law (2018:1197) in Sweden, meaning that the rights of 
the child shall be taken into account in all deliberations 
and assessments made in decision-making processes 
in cases and matters concerning children. This is perti-
nent to the role of nurses working in Swedish paediatric 
hospitals, who must have knowledge, skills and specific 
competence concerning blood sampling procedures, 
which include preparations and support adapted to each 
individual child’s development [17]. In paediatric hospi-
tals in Sweden, nurses perform both venous- and capil-
lary blood sampling methods on hospitalized children. 
In general, the existing national and international guide-
lines for blood sampling procedures specific to paediatric 
hospital care are thinly designed. The Swedish Handbook 
of Health Care [18] is mostly focused on adult care, as 
are the European Federation of Clinical Chemistry and 
Laboratory Medicine(EFLM) venous guidelines [19] 
and the American Clinical and Laboratory Standards 
Institute(CLSI) guidelines [20, 21]. CLSI are not open 
access but they include venous and capillary guidelines 
focusing on adult care with some extra information for 

children. The World Health Organization(WHO) phle-
botomy guidelines [22] provide some structured infor-
mation but omit a number of children-specific topics, for 
example, how to approach children’s different develop-
mental stages, ages and anatomical challenges, and how 
to avoid pre-analytical errors.

There is a lack of evidence surrounding paediatric 
nurses’ experiences of the blood sampling procedure with 
children and of their experiences of the errors occurring 
in the pre-analytical phase. Their experiences are impor-
tant for aligned interventions to be created in the future, 
with tailored educational activities for reducing pre-ana-
lytical errors.

Aim
To describe nurses’ experiences of blood sampling proce-
dures with hospitalized children in a paediatric hospital 
context.

Method
Study design
We performed a qualitative study with a thematic con-
tent analysis approach [23, 24], using focus group inter-
views with nurses from two different academic paediatric 
hospitals in Stockholm, Sweden.

Data collection
We conducted three focus group interviews with reg-
istered nurses that perform blood sampling collections 
from children. Focus group interviews are particularly 
good when it comes to describing people’s experiences 
and attitudes. The object of focus group interviews is to 
receive data which is high-quality and in a social context 
where the participants can reflect on their own views 
in relation to others [25]. The Consolidated criteria for 
reporting qualitative research (COREQ) checklist was 
used in this study to ensure a comprehensive report [26].

Sampling
In this study, purposeful sampling was carried out to find 
different heterogeneity groups characterised by nurses 
in different stages of their career. A purposeful sam-
pling also means you want to identify informative par-
ticipants to generate rich informative data and in-depth 
information about the particular phenomena you want 
to investigate [25]. The participants were approached by 
email or face-to-face and given information by the nurse 
managers.

A flexible interview guide was first conducted by the 
main author (HH) and then discussed and revised by 
the co-authors (NA, BMY). Each interview started with 
open-ended questions and followed by probing questions 
to elicit more elaborative answers [25]. NA conducted the 
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first interview. NA and BMY were present for the second 
interview, while HH and NA were present for the final 
one. The interviews lasted between 39–58 min and were 
audio recorded. The interviews were carried out between 
September-December 2019.

Participants
The focus groups included registered paediatric nurses 
with different levels of experience and education. Table 1 
describes their age and clinical background. A written 
consent document was handed out and signed at the 
time of the interviews.

Setting
This study included participants from two paediatric 
hospitals in Stockholm, Sweden, caring for a wide range 
of conditions. We included two hospitals to be able to 
cover a wider range views and experiences. One hospi-
tal is a tertiary hospital with oncology, surgical, medi-
cal and intensive care units, while the second hospital is 
smaller regional hospital, with two medical wards. The 
nurses came from different wards in the hospitals, as well 
as from their emergency department. Approximately 
220,000 children and adolescents from birth to 18 years 
of age are living in the area covered by Stockholm County 
Council. The interviews were conducted in comfortable 
and nicely spaced conference rooms close to the clinic, 
which aimed to create a relaxed and peaceful environ-
ment for the interviews.

Data analysis
A qualitative (reflexive) thematic analysis (TA) was cho-
sen as a theoretical framework for this study, and the 
applied method of analysis was used for the transcribed 
interviews. Research with qualitative design gives access 
to patient perspectives and offers a wide range of meth-
ods to investigate whatever interest, including inter-
action between health care provider and patient or 
health organisation politics [27]. Due to there being 
only fragmented previous knowledge of our research 
question [23, 24], we converged the TA with an “induc-
tive” approach, as described by Clark & Braun (2006) 

and recently clarified and discussed by the same (2020). 
The organisation of data went through the six described 
phases, including transcribing, making notes and cod-
ing, and creating themes composed from code patterns 
and meaning of data [28]. The audio recordings were 
transcript verbatim by the two authors HH and NA. 
The software Microsoft Excel and Microsoft Word were 
used to organize the data. The authors (HH, NA, BMY) 
familiarized themselves with the data and then discussed 
the initial patterns after the coding. The first author is a 
specialist paediatric nurse with preunderstanding of the 
blood sampling process and the affected errors. The three 
other authors were previously clinical active in the ter-
tiary paediatric hospital, but now work with research or 
educational activities.

The analysing process went back and forth and as 
themes were discussed, a thematic map was created and 
revised and refined throughout the process (Fig. 1).

Ethical considerations
All registered nurses who were asked volunteered to 
participate in this study. Participants were given oral 
and written information about the study beforehand 
and told they had the right to withdraw at any time. All 
participants were assured confidentiality and their iden-
tities were coded and concealed from all parties apart 
from the first author (HH). The study was approved 
by the Regional Ethical Review Board in Stockholm 
(2015/206–31/4).

Results
From the transcribed data of the focus group inter-
views we found patterns and meaning for an overall 
main theme with four subthemes that all relates to the 
main theme. The overall main theme was “Paediatric 
blood sampling is a challenge for the nurses”. The four 
subthemes was: “Nurses’ feelings of frustration with 
unsuccessful samplings”, “Nurses believe in team work”, 
“Venous blood sampling was experienced as the best 
option”, and “Nurses’ thoughts and needs in regard to 
developing skills in paediatric blood sampling”. These 
themes are presented as a narrative, with illustrative 

Table 1 Demographics of participants

Interviews number Participants
(n)

Age
(Mean)

Work place Registered Nurse(RN) /Master 
degree Nurse(MSN)

Length 
of work 
experience
(mean)

Nurses Group 1 9 26 4 wards RN 10.6 months

Nurses Group 2 6 33 2 wards MSN 6.7 years

Nurses Group 3 4 28 2 wards RN 7 months
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quotes describing the participants’ experiences of blood 
sampling procedure with children.

Main theme: Paediatric blood sampling is a challenge 
for the nurses
The nurses believed it was more of a challenging pro-
cess to take blood samples from children than from 
adults. They viewed the sampling process as more com-
plex and complicated. It was not only the puncture 
itself which was more difficult, but also the whole situa-
tion surrounding it.

“Yes, there’s a huge difference when you’re work-
ing on adults but with a child it could be a process 
that takes a whole morning just to get near them.” 
(Nurses Group 2).

The nurses felt that they first had to build the chil-
dren’s confidence to ensure the blood sampling proce-
dure went smoothly. Building confidence was important 
because the nurses knew the procedure might be 
repeated several times during the child’s hospital visit. 
Feeling stressed and wanting to perform high quality 
care but being unsuccessful was another challenging 
aspect. The informants were often experienced in adult 
care, where they felt self-confident, but this changed 
when they started working in the paediatric hospital.

The participants experienced ethical and moral con-
flicts related to blood sampling which were challenging, 
especially when they had to do something against the 
child’s will. The nurses felt it was inhumane to repeat 
the blood sampling procedure multiple times. However, 
the nurses sometimes felt they had no other choice 
because the sample was key to the diagnosis and proper 
management of the child.

“How many times is it humane to needle a child? 
That’s always the ethical question that’s difficult”. 
(Nurses Group 1).

Working with the whole family was another challeng-
ing aspect of the blood sampling procedure. The chil-
dren’s parents could often interfere and make the nurse’s 
relationship with the child difficult. For example, the par-
ents could say things that made the nurses feel angry or 
frustrated.

“No, it’s not really ideal when a parent says: “here 
comes the mean nurse to jab you (laughing) and it’ll 
hurt”. (Nurses Group 2).

Other times the parents wanted to be optimistic for the 
child, telling them the blood sampling procedure would 
“go fine with no pain” and that it would be just “one jab”, 
when the nurses knew this was not true. This made the 
nurses feel insecure and could lead to lack of confidence 
and trust between the nurse and child. The nurses often 
had to deal with the anxiety and fears of both the child 
and their parents.

The nurses also expressed awareness that children of 
certain ages or with special needs could present an extra 
challenge to the procedure. For example, hospitalized 
children with severe acute or chronic conditions were a 
category that made the process even harder. The nurses 
reflected on the fact that the sampling process was time 
consuming and planning their work could be a chal-
lenge. Additionally, the participants felt that moments 
such as preparations could be challenging but were very 
important.

“Sometimes when you go in to take samples it all 
goes really smoothly and that’s good but quite often 
you have to give yourself time to ensure it goes well, 
the next time and the time after that”. (Nurses Group 
2).

The participants occasionally had poor self-confidence, 
which could be challenging to cope with. It was easier to 
help a colleague with a difficult patient than to succeed 
with their own patients.

Fig. 1 Thematic map
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Sub theme 1. Nurses’ feelings of frustration 
with unsuccessful samplings
The nurses experienced frustration around several 
aspects of unsuccessful blood sampling. Although they 
might have thought a sampling went well, the hospital lab 
results recorded in the medical journal reported other-
wise, due to pre-analytical errors, such as a clot or hae-
molysis. The nurses were frustrated that the laboratory 
never explained what went wrong, merely stating that the 
sample could not be analysed. Many times the nurses had 
put all their effort and fighting spirit into the procedure 
and when the results came back reporting errors, this 
caused sadness, frustration and anger.

“You get very angry and I called the lab and asked 
why it was like this and then they had no real answer 
so then you get really angry.” (Nurses Group 1).

Sometimes the nurses felt that the “machines”, espe-
cially the bedside analyses, were working against them. 
They also perceived that certain blood analyses like the 
blood gas test, INR coagulation test and amniotic fluid 
analysis test were difficult to fulfil, which illustrated a lack 
of knowledge around these aspects. Often the nurses felt 
they had problems getting too little or too much blood in 
the collecting micro tubes. The participants thought they 
had the correct amount and were then perplexed when 
the laboratory responded by reporting the result to be an 
“unfilled sample”.

“And then on occasion, when I’ve taken the same 
sample from a child three times and all three have 
coagulated each time, and when I really know I 
turned everything and warmed it up and did eve-
rything, that from here on, now there’s something 
strange – something spooky about it”. (Nurses Group 
3).

When the nurses could not believe it was their own 
mistake, they tried to give other explanations for why 
sampling was unsuccessful. If not the machines, could 
it be the quality of materials or even sloppy laboratory 
staff? The nurses’ ambiguity and uncertainty seemed to 
nudge them into a blaming culture.

“Sometimes I’ve got the feeling that they just drop 
the samples and then they (the lab) have the cheek 
not to report it. Everything went perfectly, and then 
the haemolysis, you just go what?! Oh no!” (Nurses 
Group 2).

The nurses thought it was better to send the collected 
blood samples to the laboratory, even though they were 
uncertain they had been successful. Often they defended 
this by expressing concerns for the children in that they 
did not want them to have too many punctures or suffer 

from hospital-acquired anaemia. The nurses felt the doc-
tors were unaware of how many blood samples they pre-
scribed or the risks of anaemia, which led the nurses to 
difficult prioritisations.

“What priorities so we can try to take them if you’ve 
jabbed (the child) once or twice to get the first sam-
ples then you want to chance it and send them, 
sometimes you can write ‘very difficult patient to 
needle’ so sometimes I do that…it’s kind of the best 
we can get”. (Nurses Group 1).

There were occasionally situations when help was 
needed but not given from elsewhere and communica-
tion was poor. The nurses felt frustrated, bringing their 
concerns for the child in focus.

“Yes, but it feels disappointing. I’m not asking help 
for my sake – I can push the needle in ten times but 
it’s for the child’s sake, isn’t it – so you don’t damage 
the vessels.” (Nurses Group 1).

During the interviews the nurses frequently expressed 
uncertainty about how to handle the samples or about 
what and why pre-analytical errors occurred for their 
specific sampling.

Subtheme 2: Nurses believe in team work
As demanding and complex as the blood sampling can 
be, the nurses said they felt the presence of facilitators 
could ease the procedure. They believed a supportive 
team and good communication would contribute to suc-
cessful sampling and that having at least two to three col-
leagues on hand during the procedure was a good idea, 
helping them to make use of distraction methods and 
manage the samples effectively.

“…better if there’s more of you, not just for distrac-
tion but also so you have someone who can hand you 
things, stand and turn tubes”. (Nurses Group 3).

The nurses felt that both physical and psychological 
support from each other were essential for a qualitative 
sampling procedure. They mentioned that they were able 
to ask for help and, if necessary, they could spontane-
ously change blood sampling method or even who was in 
charge of the needling.

“…but it’s also thanks to having such great back-up 
and support from our colleagues that no-one ever 
sighs when you ask for help, they’re very positive and 
cheerful”. (Nurses Group 1).

During the interviews, the nurses described experi-
ences which showed that they had a deeper understand-
ing of the child’s needs and comfort. They viewed good 



Page 6 of 11Hjelmgren et al. BMC Nursing           (2022) 21:62 

communication in the team with parents as important 
and often of benefit in the situation.

“But they (the parents) are really important in it 
going well. Because if they start getting stressed 
about things or say stuff that has nothing to do 
with it or whatever, it can go belly up because of it”. 
(Nurses Group 2).

The experienced nurses often investigated the child’s 
condition first and could feel when sampling was unnec-
essary, prompting them to ask the clinicians to rethink 
the ordering of blood samples in order to reduce the 
number of punctures.

Subtheme 3: Venous blood sampling was experienced 
as the best option
Another subtheme was “Venous blood sampling was 
experienced as the best option”. The different sampling 
methods discussed were capillary- and venous blood 
sampling. During these discussions, the participants 
interacted and asked each other questions about which 
method they preferred. Pros and cons were discussed and 
venous sampling was mainly viewed as the best option by 
all focus groups. The nurses said venous sampling could 
benefit the blood flow and increased the chances of cap-
turing good quality blood specimens.

“If you’ve learnt venous it’s easier than capillary, 
better flow and it increases the chances of getting 
good samples”. (Nurses Group 1).

One of the participants was positively surprised when 
she performed a venous puncture on an infant, which led 
to her suddenly having collected six micro tubes without 
problem, the tricky part instead being that she had too 
much blood to handle.

Choosing a method according to the individual child 
in front of them was described as important. The nurses 
felt that they had many factors to think about, such as the 
child’s age and developmental stage. One nurse stated 
that the choice of sampling method could minimize pain 
for child.

“It depends on the child. I often think it hurts more if 
you sample the finger.” (Nurses Group 2).

In regard to capillary sampling, one participant 
explained it as a minor procedure, while another stated it 
was seldom used. However, capillary sampling was possi-
bly a better choice if a child had special needs, for exam-
ple, spasticity. Getting the right amount of blood for the 
ordered analyses was another aspect discussed in regard 
to choosing the right method. For the nurses, the fewer 
punctures they made, the better.

“And then maybe it only takes one needle in the vein 
instead of three capillary, yes, to get enough blood”. 
(Nurses Group 3).

Blood sampling is a multifaceted task and the nurses 
described their skills in planning for the best interests 
of the child. If the child needed a periphery cannula, 
the nurses tried to collect blood specimens at the same 
time from the same cannula. The nurses said that when 
patients had a new existing cannula, it made things more 
pleasant for both them and the child, as they could con-
tinuously withdraw samples without punctures and pain 
for the child. It was necessary to plan your procedure 
accordingly, due to the few available chances nurses have 
for collecting blood. Another factor the nurses discussed 
was the limited number of visible and small vessels a 
small child has.

“ …Not just to have fewer needlings but also because 
you might not have that many chances to take, in the 
first instance, venous samples – they’ve kind of got 
a certain number of vessels that are even possible to 
try on”. (Nurses Group 2).

Subtheme 4: Nurses’ thoughts and needs regarding skills 
development in paediatric blood sampling
The last subtheme was “Nurses’ thoughts and needs 
regarding skills development in paediatric blood sam-
pling”. The nurses described how it felt to lack knowledge 
of paediatric care and mentioned what they had missed 
out on during their introduction programs or even uni-
versity nursing education. Some participants also felt 
important information had been omitted about the dif-
ferences between paediatric and adult blood sampling 
procedures and that university nursing programs had 
failed to mention this in their training. The nurses felt 
that learning by doing and by observing colleagues was 
the main way nurses embraced knowledge. They reflected 
on their own competence related to blood sampling chil-
dren, stating that they often tried to “join in” with more 
experienced colleagues conducting blood sampling pro-
cedures to discover “tips and tricks” for their own use. 
The first focus group stated that, in future, they would 
like an annual continuous professional development 
course in sampling techniques.

“Everyone should get trained…just like getting CPR 
once a year, you can have needle training once a 
year.” (Nurses Group 1).

Another aspect was that some nurses lacked educa-
tion concerning preparations and choosing the right 
blood sampling method, as well as knowledge about the 
amount of blood that could be taken from the children.
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“The thinking around sampling and perhaps a bit 
more on which ones I can actually take from capil-
laries and which ones have to be venous, so that’s 
what I wish I had in my training.” (Nurses Group 3).

Some nurses said that simulation training was a bonus 
during their paediatric nurse introduction, but that it 
did not feel like reality and could not simulate real clini-
cal situations they experienced. The nurses were eager to 
learn more and wanted to improve their skills but did not 
know how and when it could done.

“It’s hard to practise all situations on a simulation 
doll or things like that, also that there are things that 
have to be done in order to improve”. (Nurses Group 
2).

Discussion
This study sought to describe the nurses’ experiences of 
the blood sampling procedure with children. From the 
study data, we described one major theme and four sub-
themes, which relates to successful or unsuccessful blood 
sampling procedures.

The overall main theme Paediatric blood sampling is 
a challenge for the nurses illustrates that nurses working 
in paediatric hospital care face a big challenge with the 
blood sampling collection procedure for children. The 
four subthemes: Nurses’ feelings of frustration with unsuc-
cessful samplings, Nurses believe in team work, Venous 
blood sampling was experienced as the best option and 
Nurses’ thoughts and needs regarding skills development 
in paediatric blood sampling describe the nurses’ diverse 
experiences concerning blood sampling in children. To 
the best of our knowledge these are new findings and not 
published elsewhere.

The overall main theme of our study was Paediat-
ric blood sampling is a challenge for the nurses. The 
nurses felt that the whole procedure was very different 
from sampling adults, and this highlights their holistic 
approach and concerns for the hospitalized child. Our 
results also highlighted challenges in coping with parents, 
children with special needs and the nurses’ own self-con-
fidence during the procedure. An American study inves-
tigating phlebotomist experiences [29] described anxious 
patients and parents as a primary problem in relation to 
several aspects of blood sampling in children. Parents 
can often unwittingly transfer their own fears and anxiety 
to their children, something nurses must often be well-
prepared to manage. In our study, the nurses also faced 
ethical dilemmas, for example, the number of punctures 
required and sometimes, restraining the child against its 
will. Children in hospital are a vulnerable group and any 
restraining should be minimized by good planning and 

adjusted pain relief methods by the healthcare person-
nel with focus on the patients dignity and privacy [30]. 
This highlights the wide range of issues a paediatric nurse 
must cope with when executing blood sampling. Nurses 
in other clinical contexts have also described conflicting 
emotions when they deviate from instructions, have to 
hold patients still or when parents interfere during their 
children’s blood sampling [31]. To assure the safety of the 
child and protect its rights, nurses must use their clinical 
judgement in each situation and for each individual child 
so that they can appropriately tailor the best preparations 
and interventions, before, during and after the procedure 
[32]. The United Nations children’s convention from 1989 
confirmed the rights of children to be supported, pro-
tected and respected, and for them to participate with 
their dignity recognised. Although these obligations 
are clearly stated, an Italian study of paediatric nurses’ 
responses found that hospitalized children’s rights are 
still not implemented fully [33]. Another study has also 
pointed out that the organization must recognise that 
extra time and a high level of clinical competence and 
resources are needed for advanced paediatric care [16].

In this study, Nurses’ feelings of frustration with unsuc-
cessful samplings was one of the most interesting sub-
themes we analysed. Unsuccessful samplings with 
pre-analytical errors, such as clots, unfilled sample and 
haemolysis were something the nurses often experi-
enced. They could not believe it when the blood sample 
came back from the laboratory as a failed analysis, which 
created stress, anger and frustration. This dilemma illu-
minates the knowledge gap and the grey zone between 
nursing care and laboratory medicine in paediatric hos-
pital care. In other needle-related procedures, such as 
venous access in children, nurses have reported increased 
job satisfaction, performance as well as improved rela-
tionship with patient and family when they learned more 
about pain management for the procedure [34]. If nurses 
gained more knowledge on how to avoid pre-analytical 
errors it might lead to the same results where nurses can 
reduce their stress and frustration. In the aforementioned 
blood sampling guidelines, there is seldom any detailed 
instruction on how to avoid possible pre-analytical 
errors, something which could have helped the paediat-
ric nurses. None of the participants in the focus groups 
mentioned reporting unsuccessful samplings as inci-
dents. This was recently demonstrated in another study, 
where nurses described that they lacked time, routines 
and guidance for incident reporting unsuccessful sam-
pling [35]. Unsuccessful samplings also meant the nurses 
needed to take time from other important care. Nurses 
in other contexts have been found to lack knowledge 
about pre-analytical errors but are eager to learn [36], 
which was also the case with the nurses in our study. The 
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participants mentioned several aspects regarding pre-
analytical problems, for example, technical issues, com-
munication with the laboratory, as well as not knowing 
why a clot or other errors had occurred.

The nurses in our study were at liberty to choose the 
appropriate sampling method. Our analysis revealed 
they felt that Venous blood sampling was experienced 
as the best option, and this was another theme in this 
study. There was a difference between inexperienced 
and experienced nurses in the way they discussed sam-
pling method. The more experienced nurses expressed 
deeper concerns about the child’s needs and comfort. 
This shows how important it is to motivate the younger 
nurses to take part in continuous professional develop-
ment to increase their knowledge [37]. Overall, venous 
sampling was more often considered the first and best 
choice because blood flow would be better and more 
blood could be collected. This has been demonstrated 
to be more successful in Hjelmgren et al. 2021 [38]. The 
nurses could have been helped further if the guidelines 
had been more specific about when to use which sam-
pling method for age and developmental stages and anal-
yses. Interestingly, the safety of both personnel and child 
were seldom discussed, even though the different sam-
pling methods incur different risks for both patient and 
staff and are described in WHO phlebotomy guidelines 
[22]. The methods were more often discussed in terms of 
whether the procedure was complicated or not. Capillary 
blood sampling was seen as an option when the child had 
few visible veins or had special needs. However, there are 
medical devices that visualise the veins, which could ben-
efit venous withdrawal of blood in children [39].

The subtheme Nurses believe in team work illustrates 
that the nurses searched for ways to cope with the com-
plex blood sampling procedure and did so by communi-
cating with parents and gathering colleagues in the team. 
Other studies have described the importance of pro-
moting the safety of hospitalized children as a challenge 
shared by both parents and the health personnel team 
[40]. In paediatric care the nurses should be responsive 
and aim to listen to the child’s previous experience and 
to be supportive in the needle-related procedures [41]. In 
our study, having an assistant on hand to stabilize the arm 
or distract the patient was viewed as important, which is 
consistent with the recommendations in CLSI venepunc-
ture guidelines [20]. The nurses in our study viewed it as 
important for both capillary and venous sampling.

The nurses sometimes felt doctors ordered a lot of 
unnecessary sampling, creating unwanted suffering for 
the children. They were also worried that all this sam-
pling could lead to risk of hospital-acquired anaemia. If 
the child’s condition changed for the better, the nurses 
often questioned whether sampling was necessary. 

Literature has described an overutilization of laboratory 
testing in hospital settings and that resting is often of no 
clinical importance [42]. The frequent overdraw is a doc-
umented potential risk of hospital-acquired anaemia [43], 
which confirms the nurses’ concerns and should lead to 
doctors and health organisations improving care and 
communication concerning this aspect.

Nurses’ thoughts and needs regarding skills develop-
ment in paediatric blood sampling evolved into our last 
subtheme. The participants had many thoughts and ideas 
on educational aspects, such as being given a good intro-
duction to paediatric blood sampling, practical tips and 
repeated training in order for them to feel comfortable 
with the procedure. Previous research has shown that 
simulation learning could be a strategy which could cre-
ate competency-based education, with holistic and con-
text-dependent content for nurse educators to use [44]. 
The nurses in this study had mainly acquired knowledge 
from college or learning by doing. These findings indi-
cate that nurses lack knowledge and deeper understand-
ing of handling specimens and avoiding pre-analytical 
errors, such as clots and haemolysis. Another study has 
described that by providing standardized training and 
education pre-analytical errors could be reduced [45]. 
The role of experts in laboratory medicine also has a part 
to play. This includes improved communication and pro-
vision of support and education to nurses and doctors, 
as well as the patients. The blood sampling process is a 
multilevel process that includes nursing care, laboratory 
medicine and medicine science, and this makes coopera-
tion and communication for the patient’s best especially 
important [46].

Strength & limitations
The COREQ guidelines were used as a help for report-
ing in this study and increased trustworthiness. COREQ 
contains a 32-item checklist including three domains: 1) 
research team and reflexivity, 2) study design and theo-
retical framework and, 3) analysis and findings [26]. We 
chose not to return the transcript (item 23) to the partici-
pants after the interviews, as we had not taken notes on 
who said what in the group.

To achieve credibility, it is crucial to find participants 
who are likely to have experiences of the phenomenon 
under study and are able to talk about it [47]. Our pur-
posive sampling approach had this intention. This study 
used focus groups, which is a method that could give 
the researcher a certain depth of data and context. A 
strength of the study is that the method could also gen-
erate group effects and participant interaction, lead-
ing to a learning moment which is not possible during 
individual interviews [48, 49]. To attain trustworthi-
ness, one of the authors (NA) was present at all focus 
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group interviews. We also illustrated our findings and 
interpretations with quotes that give another aspect of 
transparency and trustworthiness in qualitative stud-
ies [26]. We believe we reached information power, as 
described in Malterud et al., 2016, after the three inter-
views including 19 participants. The more informa-
tion the data holds, the lower number of participants 
needed [50].

In TA analysis, researcher subjectivity is seen as a 
resource which strengthens the reflexive engagement 
with the interpretation of data and theory [24]. The first 
author (HH) has deep knowledge and understanding of 
the given subject, which was a resource for the interpre-
tation of the data. The first author was not present at the 
first two group interviews, as he knew some of the par-
ticipants well. Self-awareness of the researcher is impor-
tant to sustain credibility [51]. Even though we used a 
more inductive approach, it is meaningful to say that as 
researchers, we are not in a theoretical vacuum with no 
previous knowledge. The analysis process was therefore 
more like a continuum going back and forth [24].

These findings could be transferable to other simi-
lar contexts where paediatric nurses are in charge of 
the procedure, although we believe nurse assistants, 
phlebotomists or even doctors performing blood sam-
pling on children could have similar experiences and 
gain knowledge by reading this paper. As stated in pre-
vious research, paediatric care nurses are already aware 
of comfort methods, such as distraction techniques and 
pain-reducing treatments [52]. Consequently, as a nurse 
you could execute a perfect distracted and comfort meas-
ured blood sampling procedure but still fail to get a satis-
factory blood test result from the laboratory.

Further research needs to focus on improving the sup-
port and education of nurses performing blood sampling 
on children and in so doing, reducing the pre-analytical 
errors in paediatric hospital care. This may be done by 
implementing the latest evidence-based research in this 
field, along with a children’s rights approach. Increas-
ing the knowledge, competence and skills of paediatric 
nurses is key to reducing the number of unsuccessful 
samplings in the future.

Conclusion
The narrative results of this study illustrate that nurses 
working in paediatric hospital care face a big challenge 
in blood sampling children. The nurses felt frustrated 
due to unsuccessful blood samplings and could often not 
understand why pre-analytical errors occurred. They felt 
strengthened by colleagues in their team and shared feel-
ings of responsibility to help each other with this com-
plex procedure.

Relevance to clinical practice
The collected qualitative data about the nurses’ experi-
ences indicate a strong need to improve guidelines and 
increase nurses’ skills and knowledge concerning PAE 
through educational interventions. Such interventions 
would help nurses increase their competence as well as 
understand why sampling procedures fail and how this 
can be avoided.

Abbreviations
CLSI: Clinical and Laboratory Standards Institute; COREQ: The Consolidated 
criteria for reporting qualitative research (COREQ); CPR: Cardiopulmonary 
resuscitation; EFLM: European Federation of Clinical Chemistry and Laboratory 
Medicine; TA: Thematic analysis; WHO: World Health Organization.

Acknowledgements
The authors would like to express our appreciation to the nurses who agreed 
to share their experiences with us and made this study possible.

Authors’ contributions
All authors confirm that they have contributed to and approved to the final 
version of the article. HH, BMY and NA led study conception and design; data 
collection, analysis and interpretation; and writing and review of the manu‑
script. BN contributed to study conception and design; data interpretation; 
and writing and review of the manuscript.

Funding
Open access funding provided by Karolinska Institute. The study was sup‑
ported by external research grants from the Sven Jerring Foundation, the 
Red Cross Home Foundation, Astrid Lindgren Children’s Hospital and The 
Samaritan Foundation for paediatric research. The funders played no role in 
the study design as well as no role in the data collection, data analysis, and 
interpretation of data and in writing the manuscript.

Availability of data and materials
The data used and analysed during the current study are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Regional Ethical Review Board in Stockholm 
(2015/206–31/4). Written consent was obtained from all participants before 
the interviews were recorded. Ethical approval and consent to participate is 
presented in the manuscript.

Consent for publication
Not applicable.

Competing interests
The authors declares that we does not have any competing interests.

Author details
1 Astrid Lindgren’s Children’s Hospital, Karolinska University Hospital, Stock‑
holm, Sweden. 2 Department of Women’s and Children’s Health, Karolinska 
Institute, 171 77 Stockholm, Sweden. 

Received: 18 November 2020   Accepted: 7 March 2022

References
 1. Willock J, Richardson J, Brazier A, Powell C, Mitchell E. Peripheral 

venepuncture in infants and children. Nursing standard (Royal College 
of Nursing (Great Britain) : 1987). 2004;18(27):43–50; quiz 2, 5–6.



Page 10 of 11Hjelmgren et al. BMC Nursing           (2022) 21:62 

 2. Lippi G, Banfi G, Church S, Cornes M, De Carli G, Grankvist K, et al. 
Preanalytical quality improvement. In pursuit of harmony, on behalf of 
European Federation for Clinical Chemistry and Laboratory Medicine 
(EFLM) Working group for Preanalytical Phase (WG‑PRE). Clin Chem Lab 
Med. 2015;53(3):357–70.

 3. Da Rin G. Pre‑analytical workstations: a tool for reducing laboratory 
errors. Clin Chim Acta. 2009;404(1):68–74.

 4. Hjelmgren H, Nilsson A, Andersson‑Papadogiannakis N, Ritzmo C, Ygge 
BM, Nordlund B. Retrospective study showed that blood sampling 
errors risked children’s wellbeing and safety in a Swedish paediatric 
tertiary care. Acta Paediatr. 2019;108(3):522–8. https:// doi. org/ 10. 1111/ 
apa. 14528. 

 5. Green SF. The cost of poor blood specimen quality and errors in pre‑
analytical processes. Clin Biochem. 2013;46(13–14):1175–9.

 6. Karcher DS, Lehman CM. Clinical Consequences of Specimen Rejection 
A College of American Pathologists Q‑Probes Analysis of 78 Clinical 
Laboratories. Arch Pathol Lab Med. 2014;138(8):1003–8.

 7. Lippi G, Chance JJ, Church S, Dazzi P, Fontana R, Giavarina D, et al. 
Preanalytical quality improvement: from dream to reality. Clin Chem 
Lab Med. 2011;49(7):1113–26.

 8. Lippi G, Von Meyer A, Cadamuro J, Simundic A‑M. Blood sample qual‑
ity. Diagnosis, 2019;6(1):25–31.  https:// doi. org/ 10. 1515/ dx‑ 2018‑ 0018.

 9. Carraro P, Zago T, Plebani M. Exploring the initial steps of the testing 
process: frequency and nature of pre‑preanalytic errors. Clin Chem. 
2012;58(3):638–42.

 10. Carraro P, Plebani M. Errors in a stat laboratory: types and frequencies 
10 years later. Clin Chem. 2007;53(7):1338–42.

 11. Kennedy RM, Luhmann J, Zempsky WT. Clinical implications of 
unmanaged needle‑insertion pain and distress in children. Pediatrics. 
2008;122(Suppl 3):S130–3.https:// doi. org/ 10. 1542/ peds. 2008‑ 1055e.

 12. Hands C, Round J, Thomas J. Evaluating venepuncture practice on a 
general children’s ward. Paediatr Nurs. 2010;22(2):32–5.

 13. Forsner M, Jansson L, Sørlie V. The experience of being ill as narrated by 
hospitalized children aged 7–10 years with short‑term illness. J Child 
Health Care. 2005;9(2):153–65.

 14. Harnik E, Moreiras J. Blood‑taking procedures in children. Br J Hos Med. 
2014;75(9):C130‑2 (London, England : 2005).

 15. Grahn M, Olsson E, Mansson ME. Interactions Between Children and 
Pediatric Nurses at the Emergency Department: A Swedish Interview 
Study. J Pediatr Nurs‑Nurs Care Child Fam. 2016;31(3):284–92.

 16. Danielsson L, Lundstrom ML, Holmstrom IK, Kerstis B. Anaesthetizing 
children‑From a nurse anaesthetist’s perspective‑A qualitative study. 
Nurs Open. 2018;5(3):393–9.

 17. The National Society for Pediatric Nurses & the Swedish Nurses’ Associ‑
ation 2016. Guidelines for competence for pediatric nurses. Stockholm: 
Collected August, 2020, from https:// www. swenu rse. se/ downl oad/ 18. 
9f733 44170 c0030 62317 40/ 15840 23319 857/ kompe tensb eskri vning% 
20leg itime rad% 20bar nsjuk sk% C3% B6ter ska. pdf.

 18. Handbook of Health Care, Stockholm, Sweden, 2018, Available from: 
http:// www. vardh andbo ken. se/ Texter/ Blodp rov‑ kapil lar‑ provt agning/ 
Tillv agaga ngssa tt/.

 19. Simundic AM, Bolenius K, Cadamuro J, Church S, Cornes MP, van 
Dongen‑Lases EC, et al. Joint EFLM‑COLABIOCLI Recommendation for 
venous blood sampling. Clin Chem Lab Med. 2018;56(12): 2015–38. 
https:// doi. org/ 10. 1515/ cclm‑ 2018‑ 0602.

 20. CLSI. Collection of Diagnostic Venous Blood Specimens. 7th ed. CLSI 
standard GP41, Wayne, PA: Clinical and Laboratory Standards Institute; 
2017.

 21. CLSI. Procedures and Devices for the Collection of Diagnostic Capillary 
Blood Specimens. 6th ed. CLSI standard GP42‑A6. Wayne, PA: Clinical 
and Laboratory Standards Institute; 2008.

 22. World Health Organization. WHO Guidelines on drawing blood: best 
practices in phlebotomy, paediatric and neonatal blood sampling. 
Geneva: World Health Organization; 2010. Available from: https:// www. 
ncbi. nlm. nih. gov/ books/ NBK13 8647/.

 23. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

 24. Braun V, Clarke V. One size fits all? What counts as quality practice in 
(reflexive) thematic analysis? Qualitative Research in Psychology. 2020. p. 
1–25.

 25. Patton MQ. Qualitative research & evaluation methods : integrating 
theory and practice. Thousand Oaks, California: SAGE Publications, Inc.; 
2015.

 26. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32‑item checklist for interviews and focus groups. Int 
J Qual Health Care. 2007;19(6):349–57.

 27. Braun V, Clarke V. Novel insights into patients’ life‑worlds: the value of 
qualitative research. The Lancet Psychiatry. 2019;6(9):720–1.

 28. Braun V, Clarke V. What can “thematic analysis” offer health and wellbeing 
researchers? Int J Qual Stud Health Well Being. 2014;9(1):26152.

 29. Piazza J, Merkel S, Neusius H, Murphy S, Gargaro J, Rothberg B, et al. It’s 
Not Just a Needlestick: Exploring Phlebotomists’ Knowledge, Training, 
and Use of Comfort Measures in Pediatric Care to Improve the Patient 
Experience. J Appl Lab Med. 2019;3(5):847–56.

 30. Preisz A, Preisz P. Restraint in paediatrics: A delicate balance. J Paediatr 
Child Health. 2019;55(10):1165–9.

 31. Bolenius K, Brulin C, Graneheim UH. Personnel’s Experiences of Phle‑
botomy Practices after Participating in an Educational Intervention 
Programme. Nurs Res Pract. 2014;2014:538704.

 32. Coyne I, Scott P. Alternatives to restraining children for clinical proce‑
dures. Nurs Child Young People. 2014;26(2):22–7.

 33. Bisogni S, Aringhieri C, McGreevy K, Olivini N, Lopez JR, Ciofi D, et al. 
Actual implementation of sick children’s rights in Italian pediatric units: 
a descriptive study based on nurses’ perceptions. BMC Med Ethics. 
2015;16:33.

 34. Papa A, Zempsky W. Nurse Perceptions of the Impact of Pediatric Periph‑
eral Venous Access Pain on Nurse and Patient Satisfaction. Adv Emerg 
Nurs J. 2010;32(3):226–33.

 35. Gyllencreutz L, Pedersen I, Enarsson E, Saveman B‑I, Bölenius K. The expe‑
rience of healthcare staff of incident reporting with respect to venous 
blood specimen collection practices’. Policy and Practice in Health and 
Safety. 2019. p. 1–10.

 36. Dorotic A, Antoncic D, Biljak VR, Nedic D, Beletic A. Hemolysis from a 
nurses’ standpoint–survey from four Croatian hospitals. Biochem Med 
(Zagreb). 2015;25(3):393–400.

 37. Horn K, Pilkington L, Hooten P. Pediatric Staff Nurses’ Conceptualizations 
of Professional Development. J Pediatr Nurs. 2019;45:51–6.

 38. Hjelmgren H, Nilsson A, Myrberg IH, Andersson N, Ygge BM, Nordlund 
B. Capillary blood sampling increases the risk of preanalytical errors in 
pediatric hospital care: Observational clinical study.  J Spec Pediatr Nurs, 
2021;26:e12337. https:// doi. org/ 10. 1111/ jspn. 12337.

 39. Park JM, Kim MJ, Yim HW, Lee WC, Jeong H, Kim NJ. Utility of near‑infrared 
light devices for pediatric peripheral intravenous cannulation: a system‑
atic review and meta‑analysis. Eur J Pediatr. 2016;175(12):1975–88.

 40. Rosenberg RE, Williams E, Ramchandani N, Rosenfeld P, Silber B, Schlucter 
J, et al. Provider Perspectives on Partnering With Parents of Hospitalized 
Children to Improve Safety. Hosp Pediatr. 2018;8(6):330–7.

 41. Karlsson K, Rydstrom I, Enskar K, Englund AC. Nurses’ perspectives on 
supporting children during needle‑related medical procedures. Int J Qual 
Stud Health Well‑being. 2014;9:23063.

 42. Cadamuro J, Gaksch M, Wiedemann H, Lippi G, von Meyer A, Pertersmann 
A, et al. Are laboratory tests always needed? Frequency and causes of 
laboratory overuse in a hospital setting. Clin Biochem. 2018;54:85–91.

 43. Shander A, Corwin HL. A Narrative Review on Hospital‑Acquired Anemia: 
Keeping Blood where It Belongs. Transfus Med Rev. 2020;34(3):195–9.

 44. Lavoie P, Michaud C, Belisle M, Boyer L, Gosselin E, Grondin M, et al. Learn‑
ing theories and tools for the assessment of core nursing competencies 
in simulation: A theoretical review. J Adv Nurs. 2018;74(2):239–50.

 45. Arslan FD, Karakoyun I, Basok BI, Aksit MZ, Celik E, Dogan K, et al. The 
Effects of Education and Training Given to Phlebotomists for Reducing 
Preanalytical Errors. J Med Biochem. 2018;37(2):172–80.

 46. Watson ID, Wilkie P, Hannan A, Beastall GH. Role of laboratory medicine in 
collaborative healthcare. Clin Chem Lab Med. 2019;57(1):134–42. https:// 
doi. org/ 10. 1515/ cclm‑ 2017‑ 0853.

 47. Graneheim UH, Lindgren B‑M, Lundman B. Methodological challenges 
in qualitative content analysis: A discussion paper. Nurse Educ Today. 
2017;56:29–34.

 48. Morgan DL. Reconsidering the role of interaction in analyzing and report‑
ing focus groups. Qual Health Res. 2010;20(5):718–22.

 49. Morgan D. Focus Groups. Ann Rev Sociol. 1996;22:129–52.

https://doi.org/10.1111/apa.14528
https://doi.org/10.1111/apa.14528
https://doi.org/10.1515/dx-2018-0018
https://doi.org/10.1542/peds.2008-1055e
https://www.swenurse.se/download/18.9f73344170c00306231740/1584023319857/kompetensbeskrivning%20legitimerad%20barnsjuksk%C3%B6terska.pdf
https://www.swenurse.se/download/18.9f73344170c00306231740/1584023319857/kompetensbeskrivning%20legitimerad%20barnsjuksk%C3%B6terska.pdf
https://www.swenurse.se/download/18.9f73344170c00306231740/1584023319857/kompetensbeskrivning%20legitimerad%20barnsjuksk%C3%B6terska.pdf
http://www.vardhandboken.se/Texter/Blodprov-kapillar-provtagning/Tillvagagangssatt/
http://www.vardhandboken.se/Texter/Blodprov-kapillar-provtagning/Tillvagagangssatt/
https://doi.org/10.1515/cclm-2018-0602
https://www.ncbi.nlm.nih.gov/books/NBK138647/
https://www.ncbi.nlm.nih.gov/books/NBK138647/
https://doi.org/10.1111/jspn.12337
https://doi.org/10.1515/cclm-2017-0853
https://doi.org/10.1515/cclm-2017-0853


Page 11 of 11Hjelmgren et al. BMC Nursing           (2022) 21:62  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 50. Malterud K, Siersma VD, Guassora AD. Sample Size in Qualitative 
Interview Studies: Guided by Information Power. Qual Health Res. 
2016;26(13):1753–60.

 51. Elo S, Kääriäinen M, Kanste O, Pölkki T, Utriainen K, Kyngäs H. Qualitative 
Content Analysis SAGE Open. 2014;4(1):215824401452263.

 52. Bice AA, Wyatt TH. Holistic Comfort Interventions for Pediatric Nurs‑
ing Procedures: A Systematic Review. J Holist Nurs. 2017;35(3):280–95. 
https:// doi. org/ 10. 1177/ 08980 10116 660397.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1177/0898010116660397

	Nurses’ experiences of blood sample collection from children: a qualitative study from Swedish paediatric hospital care
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Aim

	Method
	Study design
	Data collection
	Sampling
	Participants
	Setting
	Data analysis
	Ethical considerations

	Results
	Main theme: Paediatric blood sampling is a challenge for the nurses
	Sub theme 1. Nurses’ feelings of frustration with unsuccessful samplings
	Subtheme 2: Nurses believe in team work
	Subtheme 3: Venous blood sampling was experienced as the best option
	Subtheme 4: Nurses’ thoughts and needs regarding skills development in paediatric blood sampling

	Discussion
	Strength & limitations

	Conclusion
	Relevance to clinical practice

	Acknowledgements
	References


