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Background. Clinicians frequently warn patients of discomfort before potentially painful
procedures, despite the lack of evidence that such communications are helpful. We aimed to
compare two communications (one with, and the other without, a warning of a ‘sting’) immedi-
ately before i.v. cannulation in order to measure differences in perceived pain by patients
during the procedure.

Methods. Randomly assigned patients awaiting elective surgery received a communication
immediately before i.v. cannulation consisting of either ‘| am going to apply the tourniquet and
insert the needle in a few moments. It’s a sharp scratch and it may sting a little’ (Group S) or
‘I am going to apply the tourniquet on the arm. As | do this many people find the arm
becomes heavy, numb and tingly. This allows the drip to be placed more comfortably’ (Group
NS). Cannulation pain was measured by a 0—10 verbal numerical rating score (VNRS) and five-
point Likert scale.

Results. Of 101 participants, 49 were allocated to Group S and 52 to Group NS. Median
VNRS pain scores with inter-quartile ranges (IQR) were | and 2, respectively, for both groups.
Median Likert scores were 3 in Group S and 2 in Group NS with an IQR of | for both groups
(P=0.13). Six participants vocalized pain in Group S and none in Group NS (P=0.01). Three
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participants withdrew their arm spontaneously in Group S and none in Group NS (P=0.11).

Conclusions. Warning patients of a ‘sting’ before i.v. cannulation may not be helpful.
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As in any other branch of medicine, communication skills
are essential for the practice of anaesthesia.' ~> They signify
professionalism? and make an important contribution to
clinical management.” Trust, empathy, and autonomy all
depend on effective communication between doctor and
patient.® Investigations of the effect of communication in
improving anaesthetic and perioperative outcomes began
nearly half a century ago.” There has been increasing interest
in recent years regarding the clinical use of hypnosis and
suggestion in facilitating therapeutic subconscious responses
in patients experiencing pain both during childbirth® and
perioperatively.” "' Communications by the anaesthetist can
elicit subconscious patient responses in mood, perception or

behaviour such as anxiolysis and analgesia.'*> Well recognized,
psychological causes of anxiety before a procedure
include: the expectation of pain and the sense of a ‘loss of
control’.!* Cognitive reframing is a recognized, relevant
pain reduction strategy. For example, calling the sensation
of a local anaesthetic injection ‘a numbing sensation’
rather than ‘a sting’ may result in quite different percep-
tions and patient behaviours.'* Recent research into the
neurobiology of placebo, nocebo, and expectation has
begun to explain how words can hurt both metaphorically
and literally.'>~2° A well-designed observational study has
demonstrated that statements with negative emotional
content increased patient anxiety and pain when compared
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with those patients receiving neutral or positive com-
ments.”’ The lack of well-designed randomized trials on
this topic has led us to investigate subconscious responses
to communication using an i.v. cannulation pain model.
We aimed to compare two communications (one with, and
the other without, a warning of a ‘sting’) immediately
before i.v. cannulation and measure patient pain perception.

Methods

This prospective, randomized, blinded study was con-
ducted in a large tertiary referral centre for surgery in
South Australia. It was approved by the local ethics com-
mittee and registered with the Australian Controlled Trial
Register (ACTRN012605000741684). After written and
informed patient consent, we recruited 101 unpremedi-
cated adults awaiting elective surgery where placement of
an i.v. cannula was required. Patients were excluded if
they were unable to communicate in English, intellectually
impaired, age <18 yr, had recently ingested analgesic
medication, or had a known history of difficult venous
access or poor peripheral veins on examination. Patients
were informed that we were investigating different
methods of providing information and how that affected
their experience during insertion of the drip. The infor-
mation sheet included the explanation that: ‘We aim to
place a drip in the most comfortable, safest way possible.
We believe that information given to you is important and
may affect how a procedure is experienced. By participat-
ing in this study you will help show whether the type of
information given affects the experience perceived during
venous cannulation’.

Randomization and allocation concealment

Study participants were randomly allocated to one of the
two groups (‘Sting” Group S and ‘No Sting’ Group NS).
A random number sequence was computer generated in
blocks. Allocation concealment was assured using con-
secutively numbered, opaque, sealed envelopes, which
were opened by the anaesthetist performing the procedure
(J.D.-G.) approximately 1 min before i.v. cannulation.

Interventions

The anaesthetist inserting the i.v. cannula informed Group S
participants: ‘I am going to apply the tourniquet and insert
the needle in a few moments. It’s a sharp scratch and it may
sting a little’. Group NS participants were told: ‘I am going
to apply the tourniquet on the arm. As I do this many
people find the arm becomes heavy, numb and tingly. This
allows the drip to be placed more comfortably’.

Outcome measures

The primary outcomes for this study were: a verbal
numerical rating score (VNRS) for pain from 0 to 10 and

a five-point Likert score (completely comfortable; quite
comfortable; slight discomfort; painful; and very painful).

Secondary outcomes were: the presence of spontaneous
patient arm withdrawal and the presence of unprompted
vocalization of pain or discomfort, during i.v. cannulation.

Blinding

Patient and the researcher (T.B.) recording primary out-
comes were blinded to participant allocation. Data col-
lected by the operator included: the site of venous
cannulation, the number of attempts, the presence of any
comments or vocalization by the patient during the pro-
cedure, and the presence of any withdrawal response of
the patient’s arm during i.v. cannulation. All data analyses
were performed by researchers blinded to group allocation.

Study procedures

After a 13 patient pilot to standardize study procedures, all
101 patients had their i.v. cannula inserted by a single
anaesthetist (J.D.-G.). In the procedure room, the next con-
secutively numbered opaque-sealed envelope was opened.
The allocated statement was then communicated to the
patient immediately before applying the tourniquet and
preparing the skin with 70% isopropyl alcohol. I.V. access
was obtained using a 20 G iv. cannula (B. Braun
Introcan® SafetyTM; Bethlehem, PA, USA). Manoeuvres
to assist vein localization, such as clenching the fist and
tapping the skin, were used where necessary. The operator
(J.D.-G.) recorded secondary outcome measures and the
site of venous cannulation and the number of i.v. access
attempts. After this, the primary outcome measures were
obtained and recorded by the blinded researcher (T.B.)
within 2 min of i.v. cannula placement.

Sample size calculation

A small pilot of 13 patients was conducted, where VNRS
for pain during i.v. cannula insertion were measured.
A mean VNRS of 4.4 and standard deviation of 2.4 was
found. We calculated that a difference in VNRS of 0.93
would be detected with 80% power and a type 1 error of
0.05 if there were 100 subjects in each group. Although
we initially aimed to recruit 200 patients, time and
resource constraints restricted our study to 101 included
participants.

Data management

Intention to treat analysis was planned. Descriptive stat-
istics and the Mann—Whitney U-test were used for
non-parametric data. A Fisher’s exact test was used for
dichotomous data of ‘arm withdrawal response’ and
patient vocalization of pain during i.v. cannula insertion.
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Table 1 Vocalization and arm withdrawal

Group S Group NS P-value
(n=49) (n=52) (Fisher’s
exact test)
Number of patients 6 (12%) 0 0.01
vocalizing
Number of patients 3 (6%) 0 0.11

withdrawing arm

Results

We approached 103 patients and two declined to
participate. One patient spoke poor English and appeared
not to understand the study. The other patient gave no
specific reason. None of the approached patients were
needle phobic. The 101 remaining participants all com-
pleted the study and received their allocated intervention.
The mean age of study participants in Group S was 46.1
(sp 19.4) and for Group NS 50.4 (sp 18.1). There were 15
males (31%) and 34 females (69%) in Group S and 28
males (54%) and 24 females (46%) in Group NS. Groups
were comparable for age (P=0.28) but not for gender
(P<0.05). The dorsum of the non-dominant hand was
used in all but four participants in Group S (8%) and in all
but four participants in Group NS (8%). It took two
attempts to gain i.v. access in three participants in Group
S (4%) and one participant in Group NS (2%). The scores
for both VNRS and Likert scales were not normally dis-
tributed. VNRS scores ranged from 0 to 8 for Group S
[median=1, inter-quartile range (IQR)=2] and from O to 7
for Group NS (median=1, IQR=2). Likert scores for
Group S ranged from 1 to 4 (median=3, IQR=1) and
from 1 to 3 for Group NS (median=2, IQR=1). No sig-
nificant differences between Group S and Group NS were
found using the Wilcoxon rank sum (Mann—Whitney) test
for two independent samples on either the VRS (P=0.53)
or the Likert scale scores (P=0.13). Table 1 shows the
number of participants vocalizing pain and spontaneously
withdrawing their arm during i.v. cannulation. Fisher’s
exact test revealed a significant difference between the two
groups for vocalization of pain (P=0.01) but not for arm
withdrawal (P=0.11).

Discussion

Suggestions under anaesthesia that elicit subconscious
responses after operation have been investigated pre-
viously,?* ** but little attention has been given to the use
of this form of communication to facilitate subconscious
therapeutic responses in the non-anaesthetized patient.
This study is the only randomized controlled trial that has
compared a typical ‘warning’ of pain, with a communi-
cation informing the patient of the procedure with no
reference to pain or discomfort. We attempted to control
for all aspects of the study apart from the intervention by

having a single operator placing the i.v. cannula. We have
used the placement of an i.v. cannula as a pain model for
this study as this is one of the most common procedures
performed by anaesthetists. Although we did not find a
significant difference between the two groups in VNRS
and Likert scale scores, more participants vocalized pain
spontaneously during i.v. insertion (e.g. by exclaiming
‘ouch’ or ‘ow’ during the procedure) in Group S than in
Group NS. This suggests that the procedure is less painful
and better tolerated when no warning of a sting is given
and is quite contrary to what is generally believed.
Similarly, the non-significant increased incidence of a
withdrawal response in Group S could be interpreted in
the same way. However, our sample size was inadequate
to determine whether there was a correlation between
withdrawal response and the requirement for multiple
attempts to gain i.v. access. It is likely that general success
at the first attempt is increased with less patient movement.
This could be of particular relevance where the conse-
quences of patient movement are more serious, for
example, during epidural catheter placement. The lack of
previous randomized trials probably reflects a lack of
awareness of these subconscious responses outside the
hypnotherapeutic and psychology literature. The logistical
challenges of informed patient consent and performing
randomized trials that investigate behavioural interventions
may also be a factor.

The use of language and terminology shapes both our per-
ception of reality and our actions based on that perception.
Lang and colleagues9 demonstrated that structured attention
and self-hypnosis are effective non-pharmacological pain
reduction strategies during invasive medical procedures.
Most anaesthetists learn their trade and then work subcon-
sciously most of the time. This allows the practice of
anaesthesia to be not only an art but also a state of mind.**
Communicating with patients is such an everyday part of
the anaesthetist’s day that little thought is given to the
subconscious responses of patients to their verbal and
non-verbal cues. Despite their ubiquitous use in hospital
practice, terms such as: ‘sharp scratch!’, ‘sharp prick!,
and ‘nasty sting!” are widely used presumably because it is
believed that these warnings are helpful in some way. The
diversity of deeply held beliefs and metaphors about pain
and its alleviation contribute to the complexity of its
management® and its investigation.

Our study has several limitations. First, this study was a
small, unfunded investigation. Time and resource con-
straints resulted in our failure to achieve our original
planned sample size. As there was no preliminary data on
this topic apart from a small pilot, we had planned to
study the maximum number of patients considered feas-
ible, given the level of resources available at the time. The
original study sample size would have detected a 0.93
difference in pain scores between the groups; however,
with 50 participants/group, a difference in pain scores of
1.3 would have been required for the study to have a
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power of 80% and an alpha of 0.05. The clinical relevance
of detecting relatively small differences in pain score
between the groups could be questioned. However, i.v.
cannulation is not of itself an excessively painful pro-
cedure and there was an expectation that any detectable
differences in pain would be small. In addition, the com-
munication intervention is extremely benign, simple to
implement, and has no known side-effects. Therefore, any
difference demonstrated between the groups could be con-
sidered highly clinically relevant, particularly as inadver-
tent negative suggestions are so ubiquitous in clinical
practice. Secondly, the observer for patient arm withdrawal
and vocalization was also the proceduralist, and therefore,
was not blinded to participant allocation. This lack of
blinding for these outcomes could be overcome in a future
study, if the procedure was video recorded and then
assessed by an independent observer. Thirdly, there were
more females than males in Group S. The evidence that
gender may have an effect on pain perception and
responses is conflicting.?*~>? It is possible that the female
patients may have perceived pain or responded differently
with regard to vocalization and movement than males. In
our study, five of the six patients vocalizing pain were
female, interestingly only male patients had arm withdra-
wal during i.v. cannula insertion. Fourthly, the anaesthetist
investigator inserting the i.v. cannula might have influ-
enced patient responses either consciously or subcon-
sciously. In order to minimize this possibility, the operator
anaesthetist in this study had only a minimal knowledge of
suggestion or hypnotherapy. The communication he used
with Group S subjects suggesting a ‘sting” was based on
his usual practice when inserting an i.v. cannula (thinking
that this was helpful). If there was any bias of the oper-
ator, it would be expected to be in the direction of less
pain in Group S participants. Finally, we used a VNRS
scale rather than a visual analogue scale (VAS). This was
because the VNRS is simpler to administer, gives consist-
ent results, and correlates well with the VAS.?® However,
parametric pain data on a 100 mm scale would have been
useful for more accurate assessment of small differences
in pain perception and calculating sample sizes with
respect to different outcomes in future studies. The cat-
egorical Likert scale used in this study also has the limit-
ations of the VNRS; it is, however, a useful tool to
describe the magnitude of pain and is the most common
example used to grade pain relief.’® Despite these limit-
ations, this study is a first attempt to objectively test sub-
conscious responses to communications in clinical
anaesthetic practice.

In summary, the analysis in our study has shown some
interesting findings. In particular that warning patients of a
‘sting’ before i.v. cannulation does not appear to be bene-
ficial, and may in fact be counter productive. These find-
ings support those of Lang and colleagues®' and call into
question the widespread practice of using words with
negative emotional content that suggest sensations are

going to be painful or unpleasant experiences. It has been
suggested that these communications by healthcare provi-
ders in anticipation of a supposedly painful intervention
may become a self-fulfilling prophecy. The patient’s
experience of pain after the use of such language may
then reinforce the healthcare provider’s belief of its appro-
priateness.”’ Our findings require further study, but if vali-
dated, could have implications for clinical practice not
only in anaesthesia but across specialties.
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