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Background: The insertion of a peripheral venous catheter (PVC) is the most
routinely performed invasive procedure carried out by registered nurses (RNs)
in hospitals. Eighty per cent of all patients in hospital need a PVC. Nevertheless,
RNs do not succeed in performing the procedure in one of three cases,
particularly when the patient has difficult venous access. As a result, the patient
is exposed to complications such as painful needlesticks, haematoma, arterial
and nerve injuries in addition to a delay in medical treatment. RNs’ knowledge
of the PVC procedure has not been adequately investigated.

Objective: To describe registered nurses’(RNs) experiences when inserting
PVCs and the challenges they face. This study will help improve RNs’ skills,
improve patient safety and their experience of the PVC procedure.

Method: We used a qualitative, descriptive design. We conducted two semi-
structured focus group interviews with altogether nine RNs to hear about their
experiences and ascertain what challenges PVC insertion presented. The
interviews were analysed by means of thematic analysis.

Results: All the RNs in the study were familiar with the PVC procedure and
estimated that they inserted needles two or three times a week. Their
experiences and the challenges they faced were particularly related to the
patient’s veins, their own skills and working conditions. All the informants
provided examples of the challenges, such as non-visible or non-palpable veins
and time conflicts. Time conflicts arose when the RNs had many work tasks to
carry out at the same time in different places, and it was difficult to prioritise.
RNs with less than five years’ work experience, and those who lacked a
sufficient volume of training describe greater challenges when inserting a PVC
than experienced RNs.

Conclusion: The findings in this study suggest that inexperienced nurses
believe they have a lack of practical skills. All of them say that there is a lack of
training and good opportunities to practice and maintain their practical skills.
Therefore, hospitals should strive to increase RNs’ competence in performing
venous cannulation in order to reduce the complications and discomfort
resulting from unsuccessful attempts to insert PVCs. Nurse anaesthetists have
the necessary skills and the RNs on the wards wish to use them as resource
persons when practising PVC insertion.



Peripheral venous cannulation is the most routinely
performed invasive procedure carried out by registered
nurses (RNs) in hospitals (1). It is a complicated
procedure and for successful completion, it requires
knowledge of anatomy (suitable veins and avoidance
of nerve and arterial injury), hygiene (aseptic
techniques) and technical skills (choice of size of PVC
and insertion techniques) (2).

An estimated 60-80 per cent of all hospital patients
need intravenous treatment with at least one PVC (3).
The definition of a difficult PVC placement is two or
more unsuccessful skin punctures. One-third of adult
patients (4, 5) are assumed to have difficult venous
access, which further complicates the performance of
the procedure.

An unsuccessful placement of the PVC may delay the
commencement of vital treatment. When there are
repeated attempts to insert the PVC, the patient is
exposed to painful needlesticks and discomfort.
Moreover, complications such as bleeding, infection,
and arterial and nerve injury may occur around the
insertion site after unsuccessful cannulation (5-7).

It has previously been demonstrated that nursing
students receive limited training in the PVC procedure
and opportunities to practise this are fairly random.
The Bachelor’s degree nursing programme offers
students a digital presentation of the procedure and
gives students practice using a plastic training arm.
The individual student is then dependent on the work
placement institution where insertion of the PVC can
be practised under the guidance of a placement
supervisor (7, 8).



Several studies present a variety of training
programmes in which nursing students simulate PVC
insertion (9, 10). Inadequate practical training while
on placement makes it difficult to improve. A number
of studies describe specialist nurses’ experiences of
difficult PVC insertions, mastering PVC insertion and
complications with venous cannulation (11-13). Few
studies highlight the experiences of RNs in wards with
the PVC procedure.

The objective of the study

The objective of the study was to describe registered
nurses’(RNs) experiences when inserting PVCs and
the challenges they face. Such knowledge can help
identify measures that will improve RNs’ skills, thus
boosting patient safety and improving their experience
of the PVC procedure. The study focused on the
following research question:

‘What assessments and measures do RNs carry out
when they are to insert a PVC, and what challenges do
they face when performing the procedure?’

Method
Design

The study had a qualitative descriptive design since we
wished to describe RNs’ experiences and the
challenges they faced (14, 15). The first author
conducted two focus group interviews with four and
five participants respectively in order to collect data.
The number of participants is regarded as favourable
in terms of group dynamics and maintaining an
overview of the group (16).

The limited number of participants and choice of
research method mean that the results cannot be
generalised, but the findings are interesting and may
promote quality improvement and further research.



Participants and recruitment

The first author invited 150-200 RN in six different
wards at a Norwegian hospital to take part in the study.
Each ward had approximately 20 patients requiring a
PVC. The participants were familiar with the PVC
procedure and were therefore suitable informants (14).

Written information was sent to heads of department,
who passed on the information. Fourteen RNs
contacted the first author directly by email to express
their interest. A total of nine informants turned up for
the focus group interview. The recruitment process
lasted for three months - from November 2018 until
January 2019.

Data collection

We devised themes for the semi-structured interview
guide based on the research question (see Table 1).
These themes were the starting point for the focus
group interviews and helped to clarify the context,
assessments and measures related to the PVC
procedure as well as the challenges faced by RNs.
Meanwhile, we wanted the informants to speak freely
and to feel that they had the support of others in the
group when expressing their opinions (16).

For each of the interviews, we engaged a co-moderator
to assist the moderator (the first author) in
encouraging the informants to keep to the themes
given in the semi-structured interview guide (15). The
interviews lasted just under 40 minutes and were

audio recorded. During the focus group interviews, we
asked the informants further probing and confirmatory
questions (17) to ensure that we understood their
answers.



Table 1. Interview guide

Theme

Experience/challenges in
inserting PVCs

The patient’s remarks

Nursing skills, initiatives prior
to needle insertion

Thematic questions

Do you have any thoughts about how often
you insert a PVC?

How often are you successful? What makes
you successful?

Do you have long experience in inserting
PVCs?

Do you feel confident when you have to
insert a PVC?

What makes it difficult to insert a PVC?
How many times do think it is reasonable to
try to insert the PVC before calling for help?

Do patients say anything when they are to
getaPVC?

What steps do you take before inserting a
PVC?

Is it normal practice in the department to
consult another registered nurse (RN) in the
department if it proves difficult to insert the
PVC?

What would make you more confident in
relation to inserting a PVC when it appears

Keywords for possible follow-up questions

Once a week, more often or less often?
How do you think experience can influence
the successful insertion of a PVC?

What makes you feel confident?

What makes it difficult to insert a PVC?

Does the patient say anything about pain, the
site selected, who is to insert the needle?

What steps do you take before you insert the
needle?

Do you do anything differently when it looks
difficult?

Who do you consult?

Are you familiar with the procedure for PVC
assistance?

Is it sometimes the case that PVC assistance

to be difficult? cannot come or that they are unsuccessful?

Measures for improving
performance

Data analysis

We analysed the data using thematic analysis in line
with a six-step model inspired by Braun and Clarke
(18) (Table 2). We organised and interpreted the data
using this model, which allowed us to identify
thematic codes using the research question without a
theoretical framework. Thematic codes with the same
meaning were then combined into one theme. The
informants’ perspectives emerged through our
listening carefully to the data, transcribing it and then
reviewing the transcriptions several times (15).

The two focus group interviews were interpreted
across the groups on the basis of similarities between
the informants in both groups, such as a variety of
work experience and the inclusion of representatives
from different wards. All dialects were transcribed in
standard Norwegian to prevent identification of the
informants (16).
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Table 2. Thematic analysis of data in line with Braun and Clarke’s model

Step Explanation of thematic analysis procedure

1 Listened to the focus group interviews, transcribed them verbatim. Read through them and found descriptions giv-
en by informants that became themes in the interview guide — such as experiences, problems, improving.

2 Coloured the transcribed text in line with the applicable coloured thematic code based on quotes from the inform-
ants.

3 Collated codes into a thematic map with the headings ‘mastery’, ‘patient’, ‘problem’, ‘improving’ and ‘PVC assis-
tance’. New colour codes were given. Reread the transcriptions. Discussed the themes.

4 Merged themes in the same area. Reread the data. Searched for meaning in the themes by describing these.

5 Defined and formulated three main themes in order to present these in the analysis. Tested each theme by describ-
ing the content as briefly as possible.

6 Presented the results in a table (Table 3).

Research ethical considerations

The study was approved by the Norwegian Centre for
Research Data (reference number 929402) and the
specialist department at the hospital in question. The
data were stored in accordance with current practice
at the University of Oslo. We obtain written informed
consent from all participants. Prior to the start of the
interviews, both the co-moderator and the participants
were requested to abide by the duty of confidentiality

(14).

Results

Four of the informants had from one to four years’
experience of PVCs, and five had more than five years’
experience (described below as ‘experienced’). Eight of
the informants were women, and one was a man.

On average, the informants’ attempted to insert a PVC
two to three times a week. All the informants were
aware that local PVC assistance was given by ICU
nurses. Moreover, nurse anaesthetists with their
specialist competence in venous cannulation were
regarded as resource persons when PVC assistance
proved unsuccessful or was not available.

The data analysis resulted in three main themes: 1)
patient-related factors and interaction with the
patient, 2) factors related to the RNs and working
conditions, and 3) skills development (Table 3).
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Table 3. Result of analysis with description of themes and sub-categories

Theme Description of theme

Patient-related factors and Describes patient-centred factors

interaction with the patient ~ that make PVC insertion challeng-
ing. Describes the RNs’ communi-
cation with the patient during PVC
insertion.

Sub-categories

Anatomical difficulties:
Non-visible, non-paipable veins.
Rolling, thin, collapsed veins.
Dark skin colour.

Substance abusers.

Pain: younger patients, often men

Some have wishes regarding the insertion site:
Arm they use least, not near a joint, does not
impede activity.

Some patients want a nurse ‘dressed in green’ to
perform the needle insertion (nurse anaesthetist):
Earlier experience with difficult venous access.

Factors related to the RNs RNs’ description of their own skills

and working conditions and decisions when a PVC is to be
inserted, and factors that make the
PVC procedure difficult.

Experience:

Experienced RNs perform needle insertions more
frequently and are more often successful than less
experienced RNs.

Needle insertion requires courage.

Little training both during nursing education and
clinical updates.

Mastery:

Colleague shows trust.

Practice/maintain their skills in performing the
procedure.

Decisions:

Carry out needle insertion themselves/ask a colleague
before calling on PVC assistance or a nurse
anaesthetist.

Insert needle more than twice when help does not
arrive.

Heat the vein, assume a suitable position and ensure
adequate lighting.

Hand over work tasks to colleagues during the PVC
procedure.

Poor working conditions, cramped three-bed room
Time conflicts:

Many work tasks in own department. Time-consum-
ing PVC procedure,

Ongoing programme, and a lack of resources in the
surgical department and the ICU, where help can be
found.

Time spent getting help and transporting patients to
where help is available.

Skills development RNs’ descriptions of methods that
can improve their PVC insertion
skills.

Teaching:

A nurse anaesthetist teaches RNs and practical train-
ing is given.

Observing the specialist nurse performing needle
insertion.

Supervised practice in the surgical department.

Patient-related factors and interaction with the

patient

The informants mentioned several anatomical factors
that could make insertion of a PVC difficult. Patients
with thin, non-visible or non-palpable veins were

regarded as particularly challenging. It was difficult

when the patient was agitated or pulled their hand

back when the needle was inserted. Patients who had

been subject to many needlesticks with the result that

there few available sites for inserting a PVC were seen

as almost impossible to cannulate:


https://sykepleien.no/sites/default/files/styles/lightbox/public/2021-11/Gjerde_Table3_MH_NY.png?itok=Byja2s0N

‘The worst are those who have multiple needle
punctures. When you can’t see or feel the vein, you
have no chance of finding out where it is’ (informant

5)-

The informants regarded the pain felt by the patient
during the procedure as a complicating factor that they
tried to take into account. They agreed that young
patients found it most painful, and they saw that some
patients dreaded the procedure. Several informants
believed that patients intuitively realised that the
needlestick was necessary and accepted this without
protest:

‘Patients understand when I come along with the
cannula box’ (informant 3).

The RNs said that some patients asked for the nurse
anaesthetist to insert the needle because it had been
difficult to place the PVC earlier. They did not want to
experience too many painful needlesticks. Several RNs
reported that patients often said the following:

‘It’s usually the people dressed in green who come and
insert needles’ (informant 4).

The RNs reported that they often tried to respect this
wish, but some informants managed to persuade the
patient to let them try, and experienced RNs said that
they were sometimes successful.

The informants remarked that some patients
expressed a wish as to where RNs should place the
PVC. They mentioned the arm they used least, a site
that was not close to a joint and that did not impede
activity. The RNs said it could be challenging to meet
these wishes.

Factors related to the RNs and working conditions

The RNs agreed that good working conditions were a
prerequisite for successful insertion of the PVC but
found this could be challenging:



‘It’s cramped and difficult with cases and shoes and
tables everywhere’ (informant 4).

The informants were keen to place the PVC
themselves and helped each other before summoning
help from others. On occasion, the RNs inserted the
needle more than twice, and they said it was difficult
to spend enough time on the procedure:

‘We just keep on inserting the needle, we do, and yes,
you can get help ‘eventually’, but that can take a few
hours’ (informant 9).

This applied when there were time conflicts. The RNs
described time conflicts as arising when they had many
work tasks that needed to be carried out at the same
time in different places, and it was difficult to
prioritise. The RNs found that time conflicts, in both
their own department and among the PVC assistance
providers, could lead to a delay in treatment and many
needle insertions. They were very focused on ‘getting
the PVC job done’, and it could be difficult to find
enough time to carry out the PVC procedure.
Consequently they called for PVC assistance or a nurse
anaesthetist to get the job done.

RNs experienced a feeling of mastery when their
colleagues showed their trust by asking them for help
to insert a PVC, and when they managed this several
times in succession. Experienced RNs encouraged less
experienced RNs to try to insert the needle
themselves, and they attained greater confidence
through successfully placing the PVC more often than
other less experienced RNs:

‘T've found something I like, something I'm good at.
Pve done it quite a few times now’ (informant 6).

Skills development

All the informants regarded practical supervision as a
means of developing their skills in performing the PVC
procedure:



‘I like to watch how the PVC assistance providers
manage this. I ask for tips and so on, but in our very
busy workday we don’t have time for that, of course’
(informant 2).

«The RNs wished for short training sessions with a
nurse anaesthetist, for example, a few times a
month, or to have supervised practice in the
surgical department.»

The RNs wished for short training sessions with a
nurse anaesthetist, for example, a few times a month,
or to have supervised practice in the surgical
department. The informants said that earlier they had
had some training days in the course of the year but
because of the increased workload and higher
operating costs, it was no longer easy to obtain the
resources for routine competence enhancement:

‘Earlier we had training sessions every Wednesday,
then it changed to every second Wednesday and then
to every fourth Wednesday, and now we don’t really
know’ (informant 9).

Most RNs were familiar with this situation. A lack of
training during their nursing education and poor
follow-up of the PVC procedure in clinical practice
meant that several RNs were afraid to attempt needle
insertion:

‘It was scary trying to insert a needle when I was a
newly graduated nurse because at nursing college, we
only practised on those rubber hands’ (informant 8).

Several of the RNs with little experience said that they
dreaded inserting a needle, and even experienced RNs
who had not performed the PVC procedure regularly
were reluctant:

‘I feel the need for a bit more training. It’s a while
since we attended nursing college’ (informant 5).



The RNs’ remarks indicate that they themselves
wanted to improve their PVC insertion skills. They
wanted more practical training with a nurse
anaesthetist and more satisfactory clinical training as
part of nursing education. They also wanted training
days in their department to be restored.

Discussion

The results of this study show that RNs face complex

challenges when inserting PVCs. These challenges can
be summarised as challenges vis-a-vis the patient, the

organisation of the hospital or the RNs themselves.

Challenges vis-a-vis the patient

The experiences of patients and RNs’ skills in
performing the PVC procedure have not been
adequately investigated (11). The informants described
how non-visible veins and untidy and cramped wards
made it difficult to place the PVC. Such factors have
proved to increase the length of time spent on the
procedure in addition to creating anxiety and chaotic
conditions in patient-centred situations (19, 20).

Patients have very divergent perceptions of pain when
a needle is inserted - everything from mild discomfort
to extreme pain, and some patients regard the PVC as
‘anecessary evil’ (21). The informants in this study
stated that patients accepted the PVC without
particular questions or protests even though the RNs
found that some patients said it could be painful. The
explanation may be that patients accept more painful
procedures when they understand the need for the
treatment.

«Good communication between patient and RN is
essential for the patient’s comfort.»



Several informants had experienced that patients
themselves requested that the nurse anaesthetist
should be called on to place the PVC because the RNs
on the ward had not been successful earlier. The
informants very often took this wish into account.
Patients who have earlier discovered that they have
difficult venous access are more anxious about needle
insertions, and each unsuccessful attempt may cause
them more pain (21).

Good communication between patient and RN is
essential for the patient’s comfort. Moreover, it is
important that the person performing the procedure
possesses good skills and that the insertion site is
acceptable (7, 11). The informants said that patients
wanted the PVC to be inserted at a site that did not
hinder mobility.

Most informants asserted that it was important to dare
make an attempt to place the PVC. Therefore
experienced nurses tried to place the PVC even though
the patient indicated that others had had problems and
that it could be difficult. Such decisions suggest that
the informants trusted in their own skills, which can
be vital for success with the procedure (12).

Clinical assessment and confident decision-making
when performing procedures improve with experience.
The ability to trust one’s own skills, work swiftly and
perform qualitative analysis in one’s work is described
as expert level (22).

Challenges vis-a-vis the organisation of the hospital

The informants referred to hectic shifts with time
conflicts, such as responsibility for many patients and
many work tasks, as the underlying reason for it being
challenging to get enough time to place the PVC. Such
time challenges are reflected in studies reporting that
RNs find that they spend a lot of time on tasks that
others could have carried out. They are thus prevented
from prioritising key work tasks and patient-centred
nursing (23, 24).



Research shows that competence, self-confidence and
teamwork are criteria for good decision-making (25).
All the informants described how they almost always
asked for help from a colleague before calling for PVC
assistance. Good collegial relationships in the wards
are seen as an important resource. RNs in supportive
environments are capable of deciding on sound
initiatives in their nursing tasks (24).

The RNs explained that weekly training meetings had
been reduced to more sporadic competence
enhancement sessions because of a lack of resources.
They viewed this as a step backwards in terms of
maintaining their PVC skills. Economic factors carry
more weight than the prioritising of patient-centred
tasks (23). Training and follow-up are needed to
improve skills in inserting PVCs (26, 27).

During their studies, nursing students can increase
their skills in relation to venous cannulation by
registering their self-guided practice sessions and
using checklists aided by practical training videos,
rubber training hands and simulations (2, 9, 10, 27).

Skills enhancement would mean that RNs could swiftly
identify patients who have difficult venous access and
need the help of a nurse anaesthetist when it comes to
needle insertion. If necessary, the nurse anaesthetist
can use alternative methods such as ultrasound (5, 7).
Unnecessary needlesticks can then be significantly
reduced.

Challenges vis-a-vis the RN



The balance between attempting to place the PVC
themselves and identifying patients who need help
from someone with specialist PVC skills can be
difficult for RNs (4, 12). When the ward was busy, the
informants asked a random colleague or requested
PVC assistance, depending on who was available.
Patients could experience two needlesticks from three
to four people before the PVC was placed - six-eight
needlesticks altogether (one or two RNs on the ward,
the PVC assistance provider and finally a nurse
anaesthetist).

Consequently, it is crucial that RNs are aware of their
own limitations and inform others of their limited
experience and skills when the procedure is to be
performed so as to avoid painful needlesticks and
ensuing complications (26).

One reason that RNs seldom inserted needles more
than twice before calling for help or sometimes called
for help before trying to carry out needle insertion
themselves may be that they wanted to protect the
patients from pain. The informants found that giving
the patient information and maintaining a calm
atmosphere were positive factors even though they
were often too busy to take this into consideration.

The informants used recognised theory-based
strategies when preparing the PVC procedure, such as
warming the vein, ensuring good lighting, and sitting
down and informing the patients. RNs with long
experience, defined as being on the level between
proficient and expert in Benner’s stages of clinical
competence (28), had more self-confidence and felt
they were more often successful than less experienced
RNs.

«The experienced informants tried to encourage
their less experienced colleagues to insert the PVC
themselves first.»



Those with less experience can be defined as being on
the level between advanced beginner and competent
nurse in this model. Recognition from colleagues gave
all the informants a feeling of self-confidence, support
and increased mastery when they were to place the
PVC.

The experienced informants tried to encourage their
less experienced colleagues to insert the PVC
themselves first. Expert nurses with a broad
background, situational understanding and good
technical skills taught the advanced beginners who
needed support in terms of their clinical
understanding (27). RNs with self-perceived good
skills have reported successfully placing PVCs more
often than RNs without these skills (24).

Placing a PVC normally generates some procedure-
related pain (21, 26). Some of the informants were
concerned to protect patients from such pain, but
nevertheless felt that most patients accepted PVCs
without undue protest. RNs have a duty to do no harm
but rather facilitate good treatment, and to do their
best to minimise pain related to procedures (29, 30).
When RN feel that the patient has a medical need for
a PVC, this justifies the pain inflicted.

Strengths and limitations of the study

The first author is a nurse anaesthetist and has
therefore considerable experience and knowledge of
the topic, which represents a strength of the study
(14). Meanwhile, this can have led to unforeseen bias
with a lack of follow-up questions in the focus group
interviews so that not all the participants’ remarks
were adequately explored (15, 16).



When interested participants come forward
themselves, there is reason to assume that they have
reflected more on PVC insertion than most RNs. A
greater number of focus group interviews could have
strengthened the study, and individual interviews
might be a suitable data collection method for further
exploration in depth (14, 15). Since only nine
participants enrolled on the study, there was little
opportunity to influence the composition of the
groups.

Conclusion

Even though inserting a PVC is a normal clinical
nursing task, the limited sample of RNs in this study
find that the procedure is complex and sometimes
difficult to perform. Patients are often subject to
multiple needlesticks when the PVC is to be placed.
This can lead to complications for the patient and
delay medical treatment.

The results of the study show that RNs supported each
other and used recognised strategies to place the PVC
but they identified a number of challenges. The
informants regarded it as almost impossible to insert
needles in patients with non-visible and non-palpable
veins, and RNs experienced constant time conflicts
that could diminish their ability to concentrate on the
PVC procedure.

The informants wanted instruction and training in
PVC insertion both in nursing education and in clinical
practice since this can increase RNs’ PVC skills,
thereby reducing the number of painful needlesticks
with following complications. Greater knowledge can
also result in RNs prioritising the insertion of PVCs in
line with other nursing tasks.

Patients with difficult venous access can be identified
at an early stage so that the nurse anaesthetist can use
the resources in their own department when a patient
needs PVC assistance. In this way, an anaesthetist
nurse can place the PVC at an early stage in the case of
patients with difficult venous access.



The study’s contribution of new knowledge

e The registration of data shows that nurse anaesthetists must help
with PVC insertion in wards several times a day. RNs and nurse
anaesthetists have different areas of competence and knowledge,
and patients have the right to get help from those who are most
skilled at the task. Earlier research shows that PVC insertion is a
complicated nursing procedure that may harm the patient if
unsuccessful. There has been considerable research focus on the
procedure itself, complications that arise and different training
programmes. There is little research on RNs’ experiences with the
procedure, particularly as regards difficult venous access.

e RNs who carry out the procedure themselves can best describe
their own experiences, what can be difficult and what measures
they adopt. For this reason, we used focus group interviews to
obtain such data.

e The study helps to draw attention to the RN’s own remarks about
a common but frequently difficult procedure. Specific measures
emerged in the study that can enhance nursing competence, and
it turn this will contribute to increased patient safety.
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