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Amidst the fast paced achievements in international healthcare 
and education, it is important not to forget what clinical skills 
mean in reality for our patients – clinical skills change lives.

After having initiated the charitable society Willing and Abel in 
2008, many health care professionals have had the pleasure of 
using their specialised and expert clinical skills to help children of 
developing nations requiring specialist surgery. An example is 13 
year old Regina who was born with a tumour fatally spreading 
across her face (congenital lymphangioma) – she successfully 
underwent major surgery at The Royal London Hospital (United 
Kingdom) in December 2010 and now continues to lead a normal 
life in Ghana, West Africa (www.bbctelevision.co.uk).

Such success exemplifies a fundamental strength of the clinical 
skills community in its ability to evolve and adapt to meet the 
challenges and expectations of a modern healthcare arena. 
Healthcare professionals need to have clinical skills training which 
will allow them to meet present and future challenges, which 
include an ageing population, multiple morbidities and increasing 
patient expectations. 

There is no doubt that the International Journal of Clinical Skills 
provides an excellent forum for the global healthcare community 
to further clinical skills research, as well as advancing the training 
of students, academics and health professionals. I wish the 
International Journal of Clinical Skills continued success for its 
admirable work in this important field. 

 
 
 
 
 
 
 
 
 
 
Dr.  Abigail Boys MBBS MRCS (Eng)
Founder of  Willing and Abel
www.willingandabel.org.uk

Foreword
Foreword  December 2011

Clinical skills change lives…
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Refresher training for junior doctors 
about peripheral cannulation: 
what’s the benefit and what’s important?

Abstract

Introduction: Peripherally inserting an intravenous cannula is a 
clinical skill commonly performed by junior doctors and is associated 
with the risk of hospital-acquired infection and thrombophlebitis. 
Previous studies have identified that refresher training sessions 
about clinical skills are important for junior doctors, but have not 
focussed on peripheral cannulation in depth. This study investigated 
how useful junior doctors found refresher training sessions and 
identified important components of such sessions. 

Methods: Ethics approval was granted for a mixed-methods 
qualitative and quantitative study. Staff attending peripheral 
cannulation training sessions at seven participating acute UK 
National Health Service (NHS) Trusts, between October 2008 and 
July 2009, were asked to complete a questionnaire. Semi-structured 
interviews were held with specialist clinical skills trainers, key 
hospital staff (such as Medical Directors) and medical students, to 
identify the important facets of such training sessions. 

Results:  228 questionnaires were returned from junior doctors; 
96% had previous experience of inserting a peripheral cannula and 
95% had received previous education. Following the training session 
82% would adapt their insertion technique. 62% had received 
previous education about aspects of continuing care and 77% 
would subsequently adapt their continuing care practice following 
the training session. 62% had increased their overall knowledge 
and 54% found it useful to practice on the clinical skills mannequin. 
Eighteen staff participated in semi-structured interviews to explore 
facets of peripheral cannulation training. Important themes were 
pre-qualification experience, the importance of training about 
continuing care practices, benefits of refresher training and delivery 
of refresher training sessions. 

Discussion:  Refresher training sessions about peripheral 
cannulation were of value to the vast majority of junior doctors 
surveyed. An improved insertion technique and increased 
familiarisation with a Trust’s equipment were cited as changes 
following the training session. This highlights the need for an 
optimum sterile technique to prevent healthcare associated infection 
and reflects recent developments in cannulation equipment. Little 
research has been undertaken on the role of doctors in providing 
ongoing care of peripheral cannulae following insertion. Benefits 
from the training session included increased familiarisation with the 
Visual Infusion Phlebitis (VIP) scores, increased vigilance and better 
documentation. Training sessions should be structured to impart 
the major benefits of practising the technique and familiarisation 
with the equipment, whilst optimising the best use of time. 

Conclusion: With regards to peripheral cannulation, refresher 
training sessions for junior doctors are of great benefit. Practice 
guidelines have been developed in order to highlight key facets 
associated with delivering peripheral cannulation refresher training 
sessions; pre-planning, approach on the day and subsequent follow-up.

IJOCS - Volume 5 - Issue 2
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sample of health professionals and necessary modifications made 
prior to implementation. A copy of the questionnaire is included 
in Appendix 1 and included the following themes:
 
•	 Staff demographics 
•	 Prior experience and education about inserting and caring 

for peripheral cannulae
•	 Changes in insertion and continuing care practices following 

the training session evaluated
•	 General assessment of the training session (using a five-

point Likert scale)
•	 Ideas for future session improvement (free text question)

Health professionals attending training sessions about peripheral 
cannulation at the seven participating acute NHS Trusts, between 
October 2008 and July 2009, were requested by trainers to 
complete the questionnaire. Data was analysed using SPSS® 
version 16. 

Semi-structured interviews
The results of the questionnaire indicated the importance 
and benefit of providing refresher training about peripheral 
cannulation to junior doctors. This was further explored in a 
mixed-methods approach by holding semi-structured interviews 
to identify the important facets of such training sessions. A 
purposive sample of staff (to include trainers) from all Trusts 
was approached to participate and all participants gave informed 
consent. Semi-structured interview schedules were designed 
following reference to the literature, the quantitative results and 
project group discussions, and included the following topics:

•	 Peripheral cannulation - insertion and continuing care
•	 The role of junior doctors in inserting and managing 

peripheral cannulae
•	 Refresher training sessions for junior doctors about 

peripheral cannulae
•	 Training of medical students about peripheral cannulation

Informed consent was obtained, interviews were audio recorded 
and transcribed verbatim and responses anonymised. Data 
was analysed using an iterative grounded-theory methodology 
employing ATLAS.ti® version 6.

Results
Questionnaires
This paper discusses the results of the 228 questionnaires 
returned from junior doctors; Foundation Year One (FY1s, n 
= 147) and Foundation Year Two (FY2s, n = 81). Another 769 
questionnaires were returned from other hospital staff (for 
example, senior doctors, nurses, healthcare assistants and 
radiographers) and are beyond the scope of this paper. 

Respondents were asked if they had previous experience and 
whether they had received previous education (i.e. occurring 
before the current training session) about peripheral cannulation, 
insertion and continuing care. They were also asked if they would 
change their practice following the present training sessions. Not 
all respondents answered every question – the total number of 
respondents per question is indicated in brackets.

Background
Peripherally inserting an intravenous cannula is widely 
recognised as having the potential to cause infection [1, 2]. 
Peripheral cannulae are the most frequently used type of 
vascular access device and cause considerable annual morbidity 
due to their high volume of use [2]. It is essential that these 
cannulae are inserted with optimal technique and cared for 
appropriately to prevent thrombophlebitis and healthcare 
associated infections.

The importance of educational programmes for health 
professionals about peripheral lines has been emphasized [3]. 
These can reduce catheter-associated infections by between 
one-half and two-thirds [4, 5].

Junior doctors frequently insert peripheral cannulae and a 
study identified that over four-fifths of UK junior doctors had 
inserted a peripheral cannula during the preceding month [6]. 
It is therefore essential that junior doctors are able to perform 
this task proficiently with observance of infection prevention 
practices. The UK Foundation Programme Curriculum 
provides an educational framework for the first two years of 
development following graduation from medical school [7]. 
This details a list of procedures in which junior doctors should 
be competent and confident, which includes intravenous (IV) 
cannulation [7]. 

Previous studies have recommended that junior doctors receive 
refresher training about clinical skills procedures following 
graduation [8, 9], and factors important for refresher training of 
junior doctors have also been described in the literature [10]. 
However, although it is important that such training sessions 
are designed for optimal impact, few studies have considered in-
depth the logistics and facets of training junior doctors about 
one specific clinical skill [11], such as peripheral cannulation.

Aim
The aim of this study was to investigate how useful junior 
doctors found refresher training sessions regarding peripheral 
cannulation, and to identify important components of such 
sessions.

Methods
Context
This study was part of a multi-centred pilot project to improve 
the education of health professionals about insertion and 
management of peripheral cannulae in seven acute National 
Health Service (NHS) Trusts within one UK Strategic Health 
Authority. Although Trusts devised institution-wide education 
schemes, training sessions were broadly similar with respect 
to content and format. Ethics approval was granted from the 
University of Winchester for a mixed-methods qualitative and 
quantitative study to evaluate the training of health professionals 
about peripheral cannulation.

Questionnaire
An eleven item self-completion questionnaire was employed 
to explore the opinions of staff about peripheral cannulation 
training sessions. The survey instrument was piloted with a small 
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Semi-structured interviews
Eighteen staff participated in semi-structured interviews to 
explore facets of peripheral cannulation training; medical students 
(n = 3), hospital trainers (e.g. clinical skills facilitators and others, 
n = 9) and senior hospital staff (e.g. Directors of Infection 
Prevention & Control, n = 6). Themes were identified about 
peripheral cannulation training and these are described next.

Pre-qualification experience
Pre-qualification experience in peripheral cannulation was 
variable and it seems important for hospitals to assess 
practitioners’ competence for quality control purposes:

Medical student: “it is very self-motivated experience. If you 
don’t feel confident doing it or don’t particularly want to do it, then 
there’s no way you would have to.  And then, when it came to F1 
[Foundation Year 1 doctor], if you hadn’t taken the opportunity 
to attempt it a couple of times - I think you’d probably find it quite 
difficult to probably even remember the technique…”

Senior hospital staff: “it is part of a general ethos, where if you 
are going to do something, you should know what you are doing and 
we should know that you know what you are doing.” 

Continuing Care
Ongoing continuing care of peripheral cannulae was seen as an 
important area where training and practice of junior doctors 
had previously been poor:

Clinical skills trainer: “sometimes nurses will ring them up and 
say, you know, “my patient’s got a VIP [Visual Infusion Phlebitis] 
score of three, can you come and change the cannula?” If they don’t 
know what the nurses are talking about, they’ll go, “What?!” So they 
need to know what that is.” 

Benefits of refresher training
The main potential benefits of refresher training included an 
opportunity to practice technique and improved familiarisation 
with the equipment and documentation used in different Trusts:

Medical student: “I think I understand the technique quite well, 
but…… if I was to have no further training until I was an F1 doctor, 
I think I would …probably have a few bad experiences of doing it 
before I actually got it right and did it properly.” 

Medical student: “it probably would be useful just to have a short 
session to show what equipment is available in that hospital and then 
whether or not there is an obligation to put a VIP [Visual Infusion 
Phlebitis] score in the drug chart, whether you need to document 
that you’ve put it in or not - just to make that sort of thing clear, 
because I think it’s those sort of things which people are often a bit 
unclear about.” 

Delivery of refresher training sessions
It became apparent that the style of delivery for the peripheral 
cannulation training session was important in engaging junior 
doctors in the training agenda:

Medical student: “if the person who’s being trained doesn’t think 
it’s useful then they’re not going to pay attention, they’re not going to 
take it in and there’s no point in doing it. If you identify a reason why 
it’s being done then the trainee has a better idea of why it’s being done 
and we’re more likely to pay attention, and take it on board.” 

Insertion of peripheral cannulae
•	 96% (215 from 224 respondents) of junior doctors had 

previous experience of inserting a peripheral cannula.
•	 95% (216 from 228 respondents) had previously received 

education about inserting peripheral cannulae.
•	 82% (181 from 220 respondents) responded that they 

would adapt their insertion technique following the training 
session evaluated. Of these, 109 (50%) provided at least 
one explanation, including: an improved technique - specific 
aseptic technique (n = 34) and general technique (n = 21) 
and improved familiarisation with equipment (n = 37). 

•	 Of those 216 who had previously received education about 
cannula insertion, over three-quarters would change their 
technique (79%, n = 170) following the training session 
evaluated. 

Continuing care of peripheral cannulae
•	 62% (136 of 218 respondents) of junior doctors had previously 

received education about aspects of continuing care.
•	 77% (166 of 216 respondents) would adapt their technique 

of continuing care following the training session evaluated. 
Of these, 89 (54%) specified at least one explanation. 
Reasons included an improved knowledge of the Visual 
Infusion Phlebitis score (n = 34), increased vigilance 
about infection control practices (n = 20) and improved 
familiarisation about required documentation (n = 19). 

•	 Of those 136 who had previously received education about 
continuing care of peripheral cannulae, approximately two-
thirds (68%, n = 92) would change their practice following 
the training session evaluated. 

Impressions of the training session
Respondents were asked to evaluate the training session by 
indicating their agreement with statements; the results are 
summarised in Table 1.

Table 1: Junior doctors’ impressions about 
peripheral cannulation training sessions

Strongly 
agree Agree

Neither 
agree 
nor 

disagree

Disagree Strongly 
disagree

The session 
increased my 
knowledge 
about 
cannulation 
(n = 217)

46 (21%) 90 (42%) 33 (15%) 33 (15%) 15 (7%)

The session 
increased 
my skill in 
cannulation 
(n = 214)

39 (18%) 71 (33%) 40 (19%) 44 (21%) 20 (9%)

It was useful 
to practice 
cannulation 
on the 
mannequin 
arm (n = 
209)

41 (19%) 71 (34%) 39 (19%) 35 (17%) 23 (11%)
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Clinical skills trainer: “some of them implied, “oh, I can do this”, 
so we actually approached it, “we’re not training you to cannulate, 
we’re showing you how we require you to do it in this Trust, and you 
have the opportunity to practice on a mannequin as opposed to the 
first time you do it on a patient.”

Discussion 
Insertion of peripheral cannulae
The vast majority of junior doctor questionnaire respondents 
had previous experience in inserting peripheral cannulae and 
most had received prior training about this. This is as would 
be expected, due to the inclusion of this skill in the UK pre-
registration medical curriculum [7]. However, the results of the 
interviews highlighted that the quality of such pre-qualification 
experience was variable.

Four-fifths of junior doctors surveyed indicated that they would 
change their insertion practice following the training session. 
This includes junior doctors that had received some cannulation 
training prior to the refresher session. Two possible reasons for 
this include that the sessions refreshed their memory about the 
technique after having slipped back into bad practice and also 
that the refresher sessions served as a means to further their 
understanding and skills about cannulation. 

The two most cited reasons for changing insertion practice 
were an improved technique and improved familiarisation with 
a Trust’s equipment. It is important that peripheral cannulae are 
inserted with reference to the optimum sterile technique to 
prevent healthcare associated infection [2]. Different brands of 
cannulation equipment are available on the market (cannulae, 
dressings, tourniquets) and differences can affect the peripheral 
cannulation process. Recent years have seen developments in 
cannulation equipment, including safety cannulae and needle-free 
access devices, and it is essential that medical staff are informed 
about their existence and use [12]. 

Continuing care of peripheral cannulae
There has been little previous research on the role of doctors 
in providing ongoing care of peripheral cannulae following 
insertion. It is concerning that two-fifths of junior doctors 
surveyed in this study had never received training about aspects 
of ongoing care of peripheral cannulae. The findings from the 
semi-structured interviews also emphasised that this is an area 
of training that has been poorly covered for junior doctors.

It is important that all members of the multidisciplinary health 
team are vigilant about infection prevention associated with 
peripheral cannulae [13, 14]. The lack of information available to 
junior doctors about the importance of ongoing cannulation care 
in training sessions and lack of appropriate skill updates perpetuates 
poor cannulation practice. Important aspects of continuing care 
of peripheral cannulae include ensuring the cannulation process is 
adequately documented, monitoring cannulae for signs of infection 
and appropriate cannulae removal [15, 16].

Over three-quarters of respondents would change their practice 
in this area following the training session evaluated. The most 
frequently cited reasons included increased familiarisation with 
the Visual Infusion Phlebitis (VIP) scores, increased vigilance and 
better documentation. This is an encouraging finding, because 
the literature contains reference to poor practices of ongoing 

management of peripheral cannulae, poor documentation of 
insertion [17 – 20], and poor vigilance for complications [19, 
21]. The importance of these different interventions have been 
highlighted [22 – 25] and it is important that junior doctors, as 
key members of the multidisciplinary health team, contribute 
to factors decreasing the likelihood of healthcare infection 
associated with peripheral cannulation [26].

Benefits of training
This study indicates that junior doctors found refresher training 
about peripheral cannulation beneficial, because they acquired 
new knowledge; three-fifths of respondents felt that they had 
increased their knowledge and approximately half felt that their 
skill in peripheral cannulation had increased. Improvement in 
skill and familiarisation with an individual institution’s equipment 
were the main cited indications of benefit. Over half found it 
useful to practice peripheral cannulation on mannequin arms. 
Although there are limitations to the use of artificial limbs for 
training, they are useful for practice purposes and for gaining 
confidence [27, 28, 29]. These findings were echoed in semi-
structured interviews where the benefits of a training session 
were seen as increasing familiarisation with a Trust’s equipment, 
documentation and appreciation of the opportunity for 
practising the skill on mannequins.

The traditional way of learning this clinical skill was via the 
medical tradition of ‘see one, do one, teach one’ or ‘learning by 
lurking’ [30]. Although most medical students are now taught 
the fundamentals of peripheral cannulation in a Clinical Skills 
Laboratory [31], skill in peripheral cannulation prior to medical 
registration can be variable. Variability and lack of uniformity in 
training about bedside procedures means that competence in a 
skill should not be assumed [32]. It is therefore vital to ensure 
standardisation of practice which might be variable for those from 
different UK medical schools, and for doctors from overseas [33].

Historically, many junior doctors fail to refer to others for 
advice, possibly due to overconfidence in their own ability or 
a reluctance to disturb busy senior colleagues [34]. However, 
this brings the danger of ‘learning by doing’ in the absence of 
feedback and incorrect technique [35]. 

This study indicates that refresher training sessions about 
peripheral cannulation were of value to the vast majority of 
junior doctors surveyed. This is in line with previous studies that 
have identified the positive effects of training junior doctors on 
their confidence and competence in peripheral cannulation [27, 
28]. There is a need to make the distinction between experience, 
competence and confidence [36]. The benefits of cannulation 
training can be two-fold because alongside improving the 
ability of individual practitioners, it is an important quality 
assurance measure for a hospital Trust. There is a political need 
for Trusts to ensure demonstration of competency of staff for 
accountability and standard setting [37]. 

Delivery of training sessions
Moving beyond the ‘see one, do one, teach one’ [38] medical 
paradigm requires the delivery of effective training sessions. An 
important finding from the semi-structured interviews was the 
emphasis by medical students, clinical trainers and influential 
hospital staff about the importance of an effective training style 
when delivering training sessions about peripheral cannulation. 
Such training sessions should be delivered in a way that imparts 
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the major benefits of practising the technique and improving 
familiarisation with the technique whilst optimising the use 
of time. There is a need to strike a balance between requiring 
evidence of competence and avoiding patronisation. Training 
sessions should be tailored to explicit relevance of junior doctors 
who should feel they are being taught something new. It is also an 
ideal chance to combine other topics within the infection control 
agenda, such as the avoidance of needlestick injuries. 

Key facets to providing such clinical skills training sessions include 
providing a non-threatening and facilitating learning environment 
[39, 40]. Barriers centre around lack of time for junior doctors 
to attend, an inconvenient location, inappropriately timed 
training & lack of resources [41, 42]. It is important that such 
training sessions are mandatory to enable junior doctors to 
attend [41] and that there is ‘bleep-free’ / ‘pager-free’, protected 
time that does not clash with their rotas [42, 43]. There can 
sometimes be differences in understanding between junior 
doctors and consultants about educational objectives and training 
opportunities available and this should be made explicit [44]. 

There is evidence that junior doctors appreciate constructive 
feedback to inform their practice as ‘you don’t know what 
you don’t know’ [43, 45 – 48]. A previous study indicated the 
importance of feedback with a statistically significant correlation 
between those who had attended a formal training session and 
those that had felt they had been trained to do a procedure safely 
[46]. Junior doctors appreciate tangible assessments [44], and one 
of the aims of the UK Foundation Programme for junior doctors 
was to emphasise the necessity of constructive assessment 
feedback [49]. There is also a need for documented appraisal 
evidence that withstands litigation of competence by educationalists 
[40]. It would therefore seem vital to include a formal assessment 
of competence in peripheral cannulation training sessions, for 
professional and institutional indication of competence.

Logistics of training sessions
Peripheral cannulation training sessions should be appropriately 
structured to yield the optimum benefit. Appropriate pre-planning, 
approach on the day and follow-up are all important and facets of 
these processes have been summarised in the boxes below.

Box 1: Before the Training Session

•	 Engage key Trust staff such as the Chief Executive, 
Medical Director and Head of Postgraduate Education to 
harness their support of the training agenda. The importance of 
the training will be emphasised if junior doctors see support from 
senior and influential staff.

•	 Ensure that the training session is mandatory so that 
it must be factored into junior doctors’ workload. It is 
especially useful if the session is early in a training programme.

•	 Plan the session carefully, in terms of format & 
logistics. It is important to ensure that timings and numbers of 
participants allow for emphasis on the practical skill.

•	 Liaise with staff from other departments, to give 
joint sessions. For example, staff from the Infection Control 
Department can advise about the avoidance of needlestick injuries.

•	 Contact the administrator of your hospital’s training 
slots & book in as far as possible. This will ensure that an 
adequate room will be available; space is required for laying out 
the mannequins.

•	 Buy as many dummy arm mannequins as finances allow. 
It is key that staff will be able to practice the skill without 
‘hanging around waiting’ for mannequins to become available.

•	 Conduct a ‘train the trainer’ programme so that all 
session facilitators are teaching the same technique. 

•	 Design an Objective Structured Clinical Examination 
(OSCE) style format of the assessment.

•	 Prepare & print training session evaluation forms. 
Feedback on this new training session is vital for quality 
improvement purposes.

•	 Prepare & print certificates.

Box 2: During the training session

•	 Keep a register of attendance to enable follow-up of non-
attenders.

•	 Combine the session with other related topics, such as 
blood culturing and infection control.

•	 Provide data about your Trust’s bacteraemia rates. Such 
tangible data will emphasise the importance of sterile peripheral 
cannulation and infection control practices.

•	 Inform about your Trust’s equipment, policy & associated 
documentation. Illustrate with examples where applicable.

•	 Concentrate on the practical component of practice on 
‘dummy arm’ mannequins.

•	 Have a phone in the training room. This means that 
participants can answer their bleep/pager without leaving the 
sessions (or ensure the session is ‘bleep-free’).

•	 Have a good number of session facilitators. This will decrease 
the time staff must wait until their competence is assessed.

•	 Consider having other doctors as session facilitators. The 
use of junior and senior doctor colleagues as ‘peer trainers’ can 
be very effective.

•	 Assess competency with an OSCE style examination. 
Request attendees to complete a training evaluation form prior 
to issuing their certificate.

 
Box 3: After the training session

•	 Use the results of training feedback forms to improve 
the format & content of training sessions.

•	 Have arrangements for those not deemed competent – 
e.g. specific ‘one to one’ follow-up sessions.

•	 Provide regular drop-in sessions for those who wish to 
practice their technique in a ‘non-threatening environment’.

•	 Informally monitor actual performance of staff on wards 
– e.g. by observing practice and feedback from colleagues.

•	 Formally monitor actual performance by staff on wards 
– e.g. by spot check audits – of both insertion & continuing care.

•	 Provide update sessions as applicable – e.g.  about new 
equipment and changes to documentation and policy.

•	 Hold regular sessions to capture overseas doctors and 
new starter doctors.

IJOCS - Volume 5 - Issue 2

Original Research   December 2011



82

Limitations of the study
The questionnaire respondents and interview subjects were 
drawn solely from seven hospitals within one Strategic Health 
Authority in the South of England (UK). Therefore it is difficult 
to estimate the extent to which the results can be generalised 
to other areas of the UK. The training sessions within these 
hospitals were not standardised, meaning that variability could 
have existed between them. However, statistical analysis of 
differences between Trusts is beyond the scope of this paper. 

It was not possible to calculate an overall response rate for 
questionnaire completion, due to the fact that it was not known 
how many doctors were requested to complete a questionnaire by 
the clinical skills trainers. However, all staff who attended training 
sessions were strongly requested to complete a questionnaire.

The questionnaire responses capture respondents’ intended 
practice. However, it is not possible to know whether this 
intention was actually translated into change in practice, which 
would require the employment of sophisticated audits. Where 
junior doctors indicated that they would change their practice, 
it has been presumed that such changes would be for the better.

Conclusions
This study has explored the potential benefits of providing 
refresher training to junior doctors about peripheral 
cannulation. The majority of junior doctors said they would 
modify their peripheral cannulation insertion technique and 
continuing care practice following the training session. In 
addition, over half of the respondents thought that the training 
sessions had increased their knowledge about, and skill in, 
peripheral cannulation. In the light of these findings key facets of 
running such training sessions have been discussed. 

In summary, it has been determined that training sessions for 
junior doctors about peripheral cannulation are beneficial, in 
terms of self-reported change in practice. Important aspects of 
running such training sessions have been described.
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