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Abstract

Introduction: Cannulation is an essential part of haemodialysis with arteriovenous access. Patients’ experiences of
cannulation for haemodialysis are problematic but poorly understood. This review aims to synthesise findings related
to patients’ experiences of cannulation for haemodialysis from qualitative studies, providing a fuller description of this
phenomenon.

Methods: Eligibility criteria defined the inclusion of studies with a population of patients with end-stage kidney disease on
haemodialysis. The phenomena of interest was findings related to patients’ experiences of cannulation for haemodialysis
and the context was both in-centre and home haemodialysis. MedLine, CINAHL, EMBASE, EMCARE, BNI, PsycInfo and
PubMed were last searched between 20/05/2019 and 23/05/2019. The quality of studies was assessed using the using
Joanna Briggs Critical Appraisal Checklist for Qualitative Research. Meta-aggregation was used to synthesise findings and
CERQual to assess the strength of accumulated findings.

Results: This review included 26 studies. The subject of included studies covered cannulation, pain, experiences of
vascular access, experiences of haemodialysis and a research priority setting exercise. From these studies, three themes
were meta-aggregated: (1) Cannulation for haemodialysis is an unpleasant, abnormal and unique procedure associated with
pain, abnormal appearance, vulnerability and dependency. (2) The necessity of cannulation for haemodialysis emphasises
the unpleasantness of the procedure. Success had multiple meanings for patients and patients worry about whether the
needle insertion will be successful. (3) Patients survive unpleasant, necessary and repetitive cannulation by learning to
tolerate cannulation and exerting control over the procedure. Feeling safe can help them tolerate cannulation better
and the cannulator can invoke feeling safe. However, some patients still avoid cannulation, due to its unpleasantness.
Conclusions: Cannulation is a pervasive procedure that impacts on patients’ experiences of haemodialysis. This review
illuminates further patients’ experiences of cannulation for haemodialysis, indicating how improvements can be made to
cannulation.
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Table I. Inclusion and exclusion criteria for studies.
Question  Population Adults with end stage kidney disease undergoing haemodialysis

Phenomena of interest
Context

Further inclusion
criteria for studies

Primary research

Experiences of cannulation of AV access
Both in-centre and home settings

Cannulation for both haemodialysis and hemodiafiltration

Cannulation performed by both registered and unregistered nursing staff, carers or patients
Qualitative research and the qualitative element of mixed methods studies
Published articles and grey literature including PhD theses

Exclusion criteria for
studies

Secondary research, e.g. systematic review, literature reviews
Solely on paediatric populations, i.e. only participants under |8years old

Solely about acute haemodialysis or other non-haemodialysis extra-corporeal therapies
Solely staff perspectives on cannulation

Solely about cannulation of novel and new vascular access, e.g. HeRo grafts

Solely use of ultrasound to assist with cannulation

arteriovenous (AV) access continues to be recommended as
the best option for the majority of haemodialysis patients.'3
AV access continues to be associated with reduced mortal-
ity and better patency than central venous catheters (CVC)*
and better patient experience.>® Thus, efforts are still
needed to reduce barriers to AV access use, optimising out-
comes and patients’ experiences, promoting AV access as a
viable choice.

AV access for haemodialysis requires insertion of two
needles at the start of each treatment, also known as can-
nulation. This is needed for each treatment, meaning
thrice weekly haemodialysis requires 312 cannulations a
year. Despite its frequency, cannulation for haemodialy-
sis remains difficult for patients to tolerate. It is associ-
ated with pain, anxiety, vulnerability, fear and worry.” 1
In the UK, an annual survey of renal patients repeatedly
identifies cannulation as the third poorest scoring area for
patient experience.!'"!* Fear of cannulation of AV access
can also lead to patients avoiding AV access for haemodi-
alysis, choosing to use a CVC.'*!> Therefore, an in-depth
understanding of patients’ experiences of cannulation is
valuable to guide recommendations for improvements.

Several reviews illuminate patients’ experiences of can-
nulation for haemodialysis. A systematic review of
patients’ experiences of VA highlights fear of cannulation.
However, as this focusses on broader VA experience, it
does not explore cannulation in depth.” A scoping review
of qualitative and quantitative studies identifies common
problems with cannulation including pain, inability to can-
nulate, clinical complications and fear.'® However, this
does not provide detailed description or synthesis of find-
ings. Four individual qualitative studies examine patients’
experiences of cannulation for haemodialysis in sub-popu-
lations®!” or parts of cannulation,”'® but provide no full
description of this phenomenon. Therefore, we aimed to
explore patients’ experiences of cannulation of AV access
for haemodialysis.

Methods
Study design

We decided to explore this phenomenon using a qualitative
systematic review. A synthesis of qualitative studies that
explore experiences of cannulation, VA and haemodialysis
would enable findings from different studies to be drawn
together, providing a fuller, in-depth description of patients’
experiences of cannulation for haemodialysis, increasing
understanding and focusing guidance on how to improve can-
nulation for haemodialysis. The protocol was developed
using PRISMA-P" and ENTREQ,” and registered on
PROSPERO (CRD42019134583) prior to starting the review.

Review question

The review question was developed using the P (popula-
tion), I (phenomena of Interest), Co (Context) formation
for qualitative systematic reviews?!:

‘What are adults with end-stage kidney disease under-
going haemodialysis (P), experiences of cannulation of AV
access (I), when undergoing haemodialysis in both in-cen-
tre and home settings (Co)?’

Studies were included if they generated findings
directly related to the phenomenon, even if this was not the
study focus. Inclusion and exclusion criteria (Table 1)
maintained focus on everyday cannulation for haemodial-
ysis, rather than less usual cannulation procedures which
may generate unique findings. Non-English articles were
translated for data extraction.

Data extraction

The search strategy was developed using the PICo, with
examination of keywords used in 15 relevant articles, to
prompt search terms (Supplemental Material 1). Databases
were searched between 20/05/2019 and 23/05/2019 (Table 2,
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Table 2. List of databases searched.

Databases searched:

e Cumulative Index of Nursing and Allied Health Literature
(CINAHL) from EBSCO (198|—present) via Healthcare
Databases Advanced Search (HDAS)

e EMCARE (1995—present) from OVID via HDAS

British Nursing Index (BNI) (1992—present) from Proquest

via HDAS

PsycInfo (1806—present) from Proquest via HDAS

MedLine (1946—present) from Proquest via HDAS

PubMed NCBI/NLM (1946-present)

EMBASE (1974-present) from OVID via HDAS

Trials

Latin American and Caribbean Health Sciences Literature

(LILACS) (1982-present)

Supplemental Material 2), against pre-set criteria. Reference
lists of included articles and articles with a systematic litera-
ture search were searched for further sources, ensuring a com-
prehensive search of qualitative research which can be difficult
to identify.2*?' A bespoke data extraction form was designed
and piloted. Following the pilot, minor changes were made.
Data extracted from each study included the study population,
the type of cannulation used, methods used, conclusions and
limitations. Any findings related to cannulation for haemodi-
alysis were extracted, including verbatim quotes from the
study article describing the finding and related participant
quotes. The final data extraction form is available in
Supplemental Material 3. No studies were excluded due to
their quality, though quality was assessed using Joanna Briggs
Critical Appraisal Checklist for Qualitative Research.??
Screening of articles, data extraction and assessment of quality
of articles were completed by two authors independently.
Disagreement between co-authors was discussed and, when
required, adjudicated by a third author.

Synthesis of findings

Meta-aggregation was used to synthesise findings.?* Meta-
aggregation enables a broad exploration of a topic, with a
complete search strategy.?® It provides a comprehensive
base to explore a poorly understood topic. The meta-
aggregation of findings was implemented through a num-
ber of stages:

(1) Each extracted finding was given an inductive cat-
egory to describe what this finding illuminated
about the phenomenon. Where appropriate, differ-
ent findings were allocated into the same category.

(2) All findings and categories were shared and dis-
cussed at a group co-author meeting, where all co-
authors were present. During this discussion,
co-authors were able to add their own interpreta-
tion of findings, which was then discussed. This
led to changes in categories and how they were
described.

(3) Together, two co-authors (CF and HB) assimilated
categories into synthesised findings, which are
described as themes and sub-themes. This assimi-
lation was regularly reviewed in meetings together.

(4) Once both co-authors agreed the themes and sub-
themes, these were circulated to all other co-authors
for comments, with minor adjustments made.

(5) CF and HB discussed the final themes and sub-
themes, identifying the relationship between them.
A diagram was produced to describe this, which
was reviewed and agreed by all co-authors.

The final analysis became more interpretative than is tradi-
tionally produced by meta-aggregation.”> However, this
level of interpretation became necessary due the diversity
and breadth of findings across studies, that were shaped by
heterogeneous research questions. Once the analysis was
complete, a CERQual assessment of accumulated find-
ings®* was completed by two co-authors.

To maintain trustworthiness, the primary author (who
spent 20 years working as a haemodialysis nurse regularly
performing cannulation) maintained a diary throughout to
promote reflexivity.> As described by Fischer,? the pri-
mary author did not completely bracket her previous expe-
rience of the phenomenon, but used the reflexive diary to
recognise her assumptions that could bias the analysis.
Throughout the study, these assumptions were openly dis-
cussed with co-authors to minimise any inappropriate
influence. However, her experience was used to form the
categories, themes and sub-themes, whilst ensuring these
remained focused on the extracted findings from studies.

Results

The results of the screening process are summarised in the
PRISMA flow diagram (Figure 1). During full text screen-
ing, one potential inclusion (a dissertation in Portuguese)
was excluded due to excessive translation costs. However,
the study in this dissertation was included through a pub-
lished article.'®

Table 3 provides a description of the included studies.
Only four studies were directly about cannulation.®%!7!8
Other studies were about pain,>®?’ experiences of VA for
haemodialysis,'*#*** experiences of in-centre and home
haemodialysis**® and research priority setting.*’ Studies
were conducted across five continents, but despite this
diversity in study location themes extracted did not seem to
vary due to culture, with the exception of one study, which
developed themes linked to religion in a Thai culture.?’

The quality of studies varied (Supplemental Material
4). Most studies displayed congruity between the research
methodology and the research question (present in 25/26
studies), methods used to collect data (24/26), data analy-
sis (20/26) and interpretation of results (20/26). The most
frequent limitations identified were a lack of: a stated



4 The Journal of Vascular Access 00(0)

Records identified from data base
search
n=246
A
Records after duplicates removed |
;I 109 duplicates removed
n=137
20 further records identified from
reference lists
Y
Records after Title and Abstract
(T&A) Screening
Articles Excluded at T&A Screening
n=90
g n=66 + 1 met inclusion criteria but excluded
A: Not Primary Research - 27
B: Quantitative Research - 15
C: Does not include patients - 9
D: No adults included (<18yrs old) - 2
E: Not typical AV access for HD - 12
F: Only about US -1
Too large to translate - 1
v
Records after Full Text Screening Articles Excluded at Full Text Screening
n=27; 26 studies > n=63
A: Not Primary Research - 6
B: Quantitative Research - 21
C: Does not include patients - 1
D: No adults included (<18yrs old) — 0
E: Not typical AV access for HD - 3
F: Only about US - 0
H: No themes on cannulation of AV access for HD - 25
I: No themes from patients - 0
il J: No themes about patients’ experiences of cannulation - 3
Studies included K: No illustration of themes - 4
26 studies

Figure |. PRISMA flow Diagram.

philosophical perspective (absent in 16/26), statement  journal requirements rather than being absent in the study
locating the researcher (22/26) and the influence of the itself. The results of the CERQual assessment are shown in
researcher on the research (22/26). This may be due to  Table 4. The remainder of the results describes the
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Table 4. Summary of CERQual assessment of qualitative findings.

Summary of review finding Studies contributing to  CERQual assessment of Explanation of CERQual

review finding

confidence in the evidence assessment

8, 14,17, 18, 26, 27,
28, 29, 31, 32, 35, 36,
38, 42, 43, 45, 46

Cannulation is an unpleasant,
abnormal and unique procedure
Cannulation for haemodialysis is an
unpleasant, abnormal and unique
procedure to that is difficult to face.

Cannulation is necessary for 9, 14,28, 31, 33, 34,
haemodialysis 39, 40, 42, 43, 44, 45,
Patients recognise that cannulation 47

is essential for haemodialysis. They
worry about success and this worry

is exacerbated by the need for the
procedure to be successful.

Surviving unpleasant, necessary
and repetitive cannulation

Patients used various methods to deal
with the needle insertion. The necessity
and regularity of the procedure creates
the need to survive this procedure,
regardless of how unpleasant this is.

9, 14,17, 18, 27, 29,
30, 31, 32, 33, 34, 36,
37, 38, 40, 41, 42, 43,
45, 46

‘Minor concerns’ for:
Methodological design
Whether conclusions flowed
from the results analysis
Whether findings were
representative of all participants
Relevance of findings.

High confidence —

Moderate confidence

High confidence —

Car is an Unpl
Abnormal and Unique Procedure
Pain

* Abnormal appearance
¢ Vulnerability
Dependency

Haemodialysis

Feeling Safe

Patient’s
Experiences of

Surviving Unpleasant, Necessary and
Repetitive Cannulation
Learning to Tolerate Cannulation

Exerting Control
Avoiding Cannulation

Cannulation is Necessary for
Haemodialysis

*  What Success of Cannulation

means

Worry about the Success of

Cannulation

Figure 2. Patients’ experiences of cannulation for haemodialysis.

synthesis of extracted findings from studies that describe
patients’ experiences of cannulation for haemodialysis.

Patients’ experiences of cannulation

We identified 3 themes and 10 sub-themes to describe
patients’ experiences of cannulation for haemodialysis
(Figure 2). Each theme interacts with the others, influencing

and altering the impact of each. Therefore, cannulation
experience is one holistic entity, with three overlapping and
influencing themes. Cannulation is part of the haemodialy-
sis process and as such difficult to separate from this, thus
happens within this wider context. Key quotes extracted
from studies, to illustrate each theme and sub-theme, are
indicated by italics within the text, with detailed quotes pro-
vided in Supplemental Material 5.
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Theme |: Cannulation is an
unpleasant, abnormal and unique
procedure

Cannulation creates unpleasant feelings and is not a normal
procedure for patients to experience regularly: ‘Cannulation
is not normal, sticking a needle in. But my life depends on it.
... Every time I get the needle ready I hear the music from
Jaws>* Cannulation for haemodialysis is associated with
pain, concern about the abnormal appearance of the arterio-
venous access, vulnerability and dependency. The context of
regular haemodialysis makes this a unique procedure that is
not similar to other one-off cannulation events.

Pain was regularly associated with cannulation: . . . Then
Iwould feel the big needles being pushed in . . . I still feel pain
when they [the nurses] hit a nerve, whoa that is painful’ ® Pain
was a common theme in studies, but the extent of the pain and
how much this affected individual patients varied. For some,
the pain was short-lived or minor: ‘It hurts, but it only hurts
when the skin is punctured, after that, it doesnt hurt any-
more’.'® Patients often appeared to become less bothered by
pain from cannulation over time: ‘/ used to dread coming to
dialysis due to the fear of the painful needles but now I am get-
ting better’ ® For others pain progressed beyond the cannula-
tion procedure or the pain was excessive: ‘. . . how can these
big needles not hurt when they pierce my skin huh?’

Patients also worried about the abnormal appearance of
their AV access, with cannulation creating scars, bruising and
lumps: ‘Only the deformation of my arm (. ..) my arm is
covered in ugly cuts, covered in lumps’.* For some it was not
just about how they felt about their appearance, but also how
others reacted to it, thus they would try to cover their access
when going out: ‘7o me they are not beautiful, they are very
unattractive, so I wear sleeves. . .because when I meet peo-
ple they say, girl, they have really been cutting on you’ !

The cannulation procedure itself induced feelings of vul-

nerability as patients ‘surrendered their arm to the nurse’ 3

They viewed it as a ‘form of self-torture, self-mutilation’,>*
with the needle invading their body. How they were treated
by the cannulator exacerbated this vulnerability: ‘They
should be concerned that you are a human being and that
you re still alive. Instead, they come in there and punch you
like you'd punch a tyre. They bruise you all over like that
with no concern at all’ 3

Some patients felt the cannulation procedure created
dependency. This was not viewed positively and empha-
sised their vulnerability: *. . . [ have to depend on nurses to
stick the needles in my arm . . . you know it just sucks to
lose your independence and keep on wondering what the
future holds for you . . .8

Theme 2: Cannulation is necessary for
haemodialysis

Patients recognised that cannulation is essential for hae-
modialysis: ‘I come here to live. That's the short story. So

whatever happens to me, thinking I am not going to like
those needles put in, that is a fact’.’ The cannulation and
arteriovenous access ‘keeps me alive. If it wasn t for it, [
wouldnt be here’. . *® This link with a life-sustaining
treatment changes what success means and leads to worry
about whether it will be successful.

What does successful cannulation mean to patients?
Wilson and Harwood’s” study explored this concept directly.
However, other studies also provided enlightenment in this
area. Success was getting the needle in, but also more than
this, as the needles were required to deliver a successful hae-
modialysis treatment: ‘Perfect cannulation would be to get
the needles in no problem and no problems with getting up to
speed, whatever it needs to be, and just relaxing and its
done’® Having ‘no problems’ with cannulation includes
multiple aspects. Minimising pain associated with canulation
and an absence of pain during treatment is important: ‘But
under normal dialysis you, will not feel any pain of the blood
going out of your body or the blood returning to your body’ >°
Success also meant getting the needle in easily: ‘They have
trouble getting my needle in place. You see, not everyone
here knows how to get my needle in place. And I'd say thats
my biggest problem here. I don't have any problems except
that' >

Due to its link with haemodialysis, a life-sustaining
procedure, patients worried about the success of can-
nulation. If the cannulation was difficult and thus not
successful first time, patients ‘feel like you didn't get
something done properly; you didn't get the dialysis
done properly’,’ viewing difficult cannulation as making
their haemodialysis treatment less effective. They also
worried that difficult cannulation could damage their
arteriovenous access: ‘It is the feeling of fear, not really
the pain . . . more that something would go wrong. The
fistula would brake [sic]’.>*

Theme 3: Surviving unpleasant
necessary and repetitive cannulation

The necessity and regularity of cannulation created a need
to survive the procedure regardless of its unpleasantness:
‘.. I was very scared the first time, but now I can take it
[needle insertion]’ 2" This theme illuminates how patients
manage this unpleasant procedure not just once, but on a
frequent and regular basis.

Patients often learned to tolerate cannulation, becom-
ing used to it: ‘Because I've accepted I know . . . it’s my
way of life, its how I'm going to live . . . It’s just part of
life’.'7 For some, the cannulation remained ‘exceedingly
painful’,*® but they learned to ‘bear the pain>*’ and tolerate
the unpleasantness. Some patients learned to accept can-
nulation as part of their life, reframing the stressor: ‘Well I
sort of get in the mindset that I'm going to the “office” [his
dialysis room] . . . Still slightly apprehensive that the nee-
dles won't work . . .. Slightly. But obviously it diminishes

... However others continue to struggle with the
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cannulation: ‘Why wouldn't it hurt? It does every single
time. . . . I have lost interest now’ >’

Feeling safe often affected how easy or difficult the can-
nulation procedure was to tolerate. The environment made
patients feel safe: ‘It 5 a nice environment here. I find it really
comforting to be here’’ as does the cannulation technique
used: ‘I came here to this clinic because I knew it used the
buttonhole technique. This technique is the best’ .'® However,
the patient’s relationship with the cannulator was often cen-
tral to feeling safe. Patients had ‘more confidence in some-
body that you know is going to do it well’ 7 Whereas patients
often worried if they did not trust the cannulator: ‘7 was in
non-stop panic because she’d stuffed up my buttonhole, my
access’.>* The cannulator could also do things to make
patients feel safer: ‘Just talking through it, I think that really
helps. You know? I really do. It makes you feel more comfort-
able and makes you feel more confident in the nurse, and so
it helps. It really does’°

Some patients exerted control to help them survive the
cannulation procedure. Self-cannulation was often a way to
control cannulation. This enabled them to avoid problems
with cannulation from others: ‘So they. . .allow me to stick
myself, and theres a new nurse that we have now, and she, in
the worst way, wants to stick me, and. . .1 just told her, “NO”
[velled]’ >' Self-cannulation also provided patients with a
sense of achievement, creating independence and self-effi-
cacy, as ‘it s very good and you feel that you are independent,
you don t need help from anyone else’."” However, self-can-
nulating was not easy, with one patient describing it as ‘an
ordeal. . . to the norm’."’ Some patients over-came chal-
lenges to be able to self-cannulate: ‘First time [ was shaking
but I said “why are you shaking?”” Nobody will do it for you.
You have to do it yourself ¥ Some patients were unable to
overcome these challenges: ‘The barrier was putting in my
own needles’ %
Finally, not all patients were able to cope with the unpleas-
antness of cannulation, leading to some avoiding cannu-
lation. Some did this by reducing the frequency of
haemodialysis: ‘. . .and that you're getting cannulated 3
times, 3 out of 7days as opposed to almost every day’ ***%
Others felt ‘it would be easier to do it having line access
because of the way that the hookups work> *>* However,
where possible some patients completely avoid haemodi-
alysis due to the thoughts of the cannulation: “. . .I'm a
terrible coward when it comes to needles, so hemo[dialysis]

wasn t really even on the table for me’ 3

Discussion

This review aims to explore patients’ experiences of can-
nulation for haemodialysis, developing an in-depth
description of this experience. Synthesising findings from
multiple studies broadens what we already know from cur-
rent studies into one cohesive description. Using qualita-
tive findings to do this, maintains the focus on what

patients’ feel and experience, rather than imposing health-
care professionals’ assumptions and preconceptions. If we
can develop greater understanding of this phenomenon,
this will focus improvements in cannulation.

Our findings start to illuminate how patients feel about
cannulation for haemodialysis. It is an unpleasant, abnor-
mal and unique procedure that is difficult to face.
However, despite its unpleasantness, the necessity of suc-
cessful cannulation for haemodialysis introduces extra
emphasis on the procedure, creating worry about the suc-
cess of the cannulation and whether multiple needle
attempts will be needed. This necessity also drives a need
to survive this unpleasant, repetitive procedure. Patients
learn to tolerate the needle insertion and attempt to exert
control over the procedure as a means to survive this.
Feeling safe makes the cannulation easier to tolerate.
Despite this, the procedure often remains unpleasant.
Which can lead to patients avoiding needle insertions.
Whilst we previously knew that cannulation was associ-
ated with challenges, this aggregation of findings starts to
fully describe the trauma cannulation causes to patients,
how the link to a life sustaining treatment exacerbates
this and how patients survive this unpleasant procedure
on a regular basis.

Our analysis has identified that cannulation is an inher-
ent part of haemodialysis and VA use. The issue of cannu-
lation is not only evident in studies that specifically explore
cannulation, but is also highlighted in studies that explore
experiences of VA'%?33 and haemodialysis.>**® Casey
et al’s” systematic review identified ‘fear of cannulation’
as part of patients’ experiences of VA for haemodialysis
and a key area of concern. Whilst studies have found there
was better patient satisfaction with AV fistulae in compari-
son to AV grafts and CVCs, patients with AV access were
more likely to be bothered by symptoms associated with
cannulation, namely the appearance of their access, pain,
bruising and swelling.>® Since completion of our system-
atic review, Kuo et al.*® have completed a qualitative study
exploring what patients believe to be a ‘bad run’ for hae-
modialysis. Again, cannulation was highlighted as one of
four main issues for haemodialysis patients, alongside
cramps, ‘crashing’ and clotting. The consistency with
which cannulation is highlighted in studies examining hae-
modialysis and VA experience indicates the pervasive
nature of this issue.

The necessity of cannulation and its link to receiving a
life-sustaining treatment appears to have a significant
impact on patients, causing them to have a heavy burden of
worry about whether cannulation will be successful.
Despite its importance to patients, miscannulation contin-
ues to occur frequently**=! and is often accepted as a part
of haemodialysis. Whilst preventing miscannulation is the
optimal solution, it is unlikely that it can be avoided com-
pletely. Therefore, better strategies are also needed to sup-
port patients through miscannulation.
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Whilst patients may learn to survive unpleasant, neces-
sary and repetitive cannulation for haemodialysis, this
does not necessarily mean cannulation improves but that
they learn to tolerate cannulation out of necessity for sur-
vival. Feeling safe can make cannulation easier to tolerate,
with the cannulator, environment and cannulation tech-
nique influencing this. Whilst there is broad acceptance
that cannulation varies with different cannulators, there is
a paucity of studies exploring how we can reduce this vari-
ation and promote ‘good’ cannulators. Harwood et al.>?
conducted a qualitative study with nurses, to identify what
led to successful cannulation. They found this went beyond
just technical skill, including patient-centred care, team-
work and self-awareness of the cannulator. Our review
reflects this, where the attitude and communication of the
cannulator can improve or adversely affect the patients’
experiences. Training of cannulators is one area where
canulation can be improved,” however consideration needs
to be given not just to technical skill but also the social
interaction during cannulation. The environment also
plays a part in patients feeling safe, which was a theme in
Wilson and Harwood® study. This identified that a calm,
relaxed environment improved patients’ experiences of
cannulation, whereas a chaotic environment had the oppo-
site effect. Haemodialysis units are often busy, with adher-
ence to schedules often leading to a pressured work
environment. Cannulators, but also managers who influ-
ence nursing schedules and workloads, should aspire to
create a calm haemodialysis unit that makes patients feel
safe to undergo cannulation and survive its unpleasant-
ness. The cannulation technique used also appears to affect
whether patients feel safe. This was particularly evident in
one included study that explored buttonhole cannulation,
where patients appeared to felt safer with this technique.'®
However, there were no studies exploring any other can-
nulation techniques. Therefore, it is difficult to determine
whether buttonhole technique leads to a better cannulation
experience. Quantitative studies have compared button-
hole to other cannulation techniques, using pain scores to
measure patients’ experiences of cannulation. A meta-
analysis found that whilst observational studies indicated a
significant reduction in pain with buttonhole cannulation,
this was not replicated in randomised controlled trials.>®
Whilst there are no firm conclusions about how pain is
affected by cannulation techniques, our review demon-
strates that pain does not solely describe patients’ experi-
ences of cannulation, with many other factors influencing
this. Therefore, further research is needed into how can-
nulation techniques influence patients’ experiences of can-
nulation, including pain but also measuring other aspects
of patients’ experiences.

Control also appeared to improve patients’ experiences
of cannulation. Four studies included in our review spe-
cifically explored home haemodialysis,*>*® generating
themes around self-cannulation, with two further studies

exploring self-cannulation.!”** Whilst it is tempting to
believe that self-cannulation will improve cannulation
experience for many patients and should be promoted, our
review indicates that self-cannulation is also difficult to
achieve. It is unlikely to be a viable solution for all haemo-
dialysis patients. However, control during cannulation is
also evident in non-self-cannulation.?! Controlling who
cannulates you or where they cannulate could be a form of
gaining control over the procedure. Whilst it is good to
promote self-cannulation, when it is not possible, we need
to think beyond self-cannulation, considering how the
dynamic between the cannulator and canulatee can pro-
mote the patient feeling in control.

A strength of our review is that we have included arti-
cles in any language, encompassing a breadth of cultural
backgrounds. As with all systematic reviews, the strength
of findings is limited by the quality of studies included. We
did not exclude any studies due to quality, to enable explo-
ration of the breadth of findings available. This means we
have included studies of varying quality. However, the
CERQual assessment (Table 4) indicates high confidence
in our findings, with moderate confidence in the first
theme, ‘Cannulation is an unpleasant, abnormal and unique
procedure’. The moderate confidence in the first theme
indicates a lack of richness in understanding of the unpleas-
antness of cannulation. Throughout studies, there appears
to be an assumption that everyone knows this unpleasant-
ness exists, limiting the depth with which it is explored.
Further research needs to really explore how canulation is
unpleasant for patients and what this means to them.

In conclusion, this systematic review illuminates
patients’ experiences of cannulation for haemodialysis.
The synthesis of qualitative findings provides a richness
and depth of understanding of this phenomenon, which
would not be possible to achieve through an examination
of quantitative studies. Canulation is a pervasive proce-
dure that impacts on patients’ experiences of haemodialy-
sis. The unpleasantness of the cannulation procedure for
haemodialysis patients is evident and includes issues
related to pain, abnormal appearance, vulnerability and
dependency. However, we still need further understanding
of this unpleasantness. The necessity of cannulation for
haemodialysis emphasises the unpleasantness of the pro-
cedure, leading to worry about whether it will be success-
ful. Worry about unsuccessful cannulation is an issue for
patients, but the frequency of this event means there needs
to be exploration of how we minimise this but also how we
support patients through this event. Patients learn to sur-
vive repetitive cannulation, where feeling safe and in con-
trol can improve their experiences. This indicates
cannulation is not just a technical skill, but also a social
process. Cannulators and haemodialysis environments
need to make patients feel safe and in control. Cannulation
techniques may also influence these aspects, but further
research is needed to determine how. Whilst this review
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has helped further develop our understanding about
patients’ experiences of cannulation for haemodialysis,
there is still much to understand about this phenomenon, to
continue to improve this for haemodialysis patients.
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