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Abstract

Two studies investigated the effect of hypnotic susceptibility (study 1) and the label 

‘hypnosis’ (study 2) on the perception of a noxious stimulus (cold pressor). Suggestions 

for pain control during hypnosis are highly effective but the mechanisms of this effect 

and the role of the hypnotic induction in achieving pain relief remain uncertain. Study 

1 demonstrated increasing pain experience with hypnotic susceptibility during perfor-

mance of a visual distraction task, i.e. greater hypnotic susceptibility resulted in greater 

pain experience when performing the task. There was no relationship between pain 

experience and hypnotic susceptibility when not performing the task. Study 2 demon-

strated that the use of the label ‘hypnosis’ to describe a relaxation recording increased 

feelings of being hypnotized and decreased pain experience relative to the same record-

ing being labelled ‘relaxation’ outside of task involvement. In conclusion, hypnotiz-

ability per se does not facilitate a reduction in pain experience whereas the label 

‘hypnosis’ does reduce pain experience. It is possible that the use of hypnotic terminol-

ogy in the context of pain provides a reduction in pain experience through mechanisms 

that are not automatically engaged by those who are highly hypnotizable. Copyright © 

2007 British Society of Experimental & Clinical Hypnosis. Published by John Wiley 

& Sons, Ltd.
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Introduction

Information processing models of attention describe attention as a cognitive pro-

cessor of limited capacity with access controlled by fi lters and/or a supervisory system 

(Broadbent, 1958; Schiffrin, 1988; Norman and Schallice, 1986). Regularly performed 

tasks become automatic and require little attentional capacity. Novel or threatening 

stimuli, in contrast, require a large amount of attentional capacity and have the potential 

to interrupt ongoing tasks (Eccleston and Crombez, 1999). Consequently, pain tends to 

switch attention from current focal tasks towards escape from the noxious stimulus. As 

the threat subsides attention switches between the previous focal task and the ongoing 

pain. Pain can be ignored when there is suffi cient attentional capacity to focus on the 

task to the exclusion of pain.

The ability to focus attention on a task while ignoring other stimuli is related to 

hypnotic susceptibility. The ability to focus attention on the hypnotist’s voice and ignore 

irrelevant stimuli is required to complete the fi rst stage of hypnosis as described by the 
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neuropsychophysiological model of hypnotic induction (Crawford and Gruzelier, 1992; 

Crawford, 1994; Gruzelier, 1998; 2006). Highly hypnotizable subjects should, therefore, 

show a greater performance of attentional functioning both in and out of hypnosis. This 

proposal has received some empirical support. The Stroop interference effect, for 

example, is signifi cantly reduced in highly hypnotizable (HH) compared to low hypnotiz-

able (LH) participants (Rubichi, Ricci, Padovani and Scaglietti, 2005). Performance is 

also signifi cantly better amongst HH compared to LH participants on tasks of sustained 

and focused attention that require environmental distractions, such as the Necker cube 

illusion and the autokinetic movement illusion, to be ignored (Crawford, Brown and 

Moon, 1993).

If HH participants are better at focusing attention they should be better able to reduce 

pain using distraction even when not hypnotized (Hilgard and Hilgard, 1994). Studies 

relating hypnotic susceptibility and pain, however, indicate mixed results. Miller, 

Barabasz and Barabasz (1991) reported no signifi cant differences between HH and LH 

participants experiencing cold pressor pain when not hypnotized. Following hypnotic 

induction, however, the HH participants’ pain scores were signifi cantly lower than the 

LH participants. In contrast, Farthing, Venturino, Brown and Lazar (1997) demonstrated 

signifi cant pain reduction for HH participants during distraction compared to no distrac-

tion when not hypnotized, while LH participants did not report reduced pain levels. 

Horton, Crawford, Harrington and Downs (2004) also observed that HH participants 

exhibited more effective attentional and inhibitory capabilities, including in some cases 

demonstrated inhibitory control of pain.

It is possible that HH participants sometimes report less pain during distraction 

because of expectancy associated with being a highly hypnotizable participant. Gandhi 

and Oakley (2005) demonstrated greater responsiveness to suggestion after listening to 

a relaxation script labelled as ‘hypnosis’ compared to the identical script labelled as 

‘relaxation’. It is suggested that the use of the label ‘hypnosis’ trigger lay beliefs, expecta-

tions and motivations concerning hypnosis that subsequently modify behaviour and 

experience. Earlier studies by Barber and Calverly (1964; 1965) also enhanced suggest-

ibility after labelling a situation as hypnosis even though the participants never received 

a hypnotic induction. Furthermore there is evidence to suggest that non-hypnotic proce-

dures labelled as hypnosis may produce levels of hypnotic responsiveness equivalent to 

those produced by hypnotic induction while some identical psychodynamic and cognitive 

behavioural treatments are improved by just adding the word ‘hypnosis’ (Council, Kirsch, 

Vickery and Carlson, 1983; Baker and Kirsch, 1993; Kirsch, 1996; Lynn, Vanderhoff, 

Shindler and Stafford, 2002).

In the fi rst study we assessed the effect of being highly hypnotizable on pain distrac-

tion in participants unaware of their hypnotizability. In a second study we assessed the 

reduction in pain experience brought about by labelling an identical relaxation script as 

‘hypnosis’ or ‘relaxation’.

Method

Participants
Participants were all volunteers drawn from the student population of the University of 

Birmingham and received course credit for their participation. All participants provided 

written informed consent. Study 1 included 24 right handed participants (10 male; mean 

age 21, range 18–28). Study 2 included 37 right handed participants (8 male; mean age 

20.5, range 18–36).
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Procedure: Study 1
Hypnotic susceptibility was assessed using the Harvard Group Scale of Hypnotic Sus-

ceptibility: Form A (Shor and Orne, 1962) using a pre-recorded CD and portable stereo. 

Participants were assessed in groups of 2–12. Participants completed the self-report 

measures but the Harvard score was not calculated by the experimenter until all partici-

pants had completed the task. Thus the experimenters remained blind to the hypnotiz-

ability of the participants and did not communicate any scores to the participants or 

suggest any importance relative to subsequent procedures.

Between 4 and 12 days later, participants were tested individually to assess their pain 

experience during cold pressor pain with and without distraction induced by observing 

the Necker cube illusion (see Figure 1). Participants were provided with standardized 

instructions and familiarized with the Necker illusion before further testing began. The 

session then proceeded in three sections that were counterbalanced to minimize the 

effects of fatigue, boredom or sensitization. A resting period of 10 minutes separated 

each of the sections.

Cold pressor with the Necker cube illusion
Participants observed a vertical 5 × 5 cm (line weight 8 pt) Necker cube on a white A4 

piece of paper from a comfortable distance of approximately 75 cm. Due to the lack of 

available depth cues, the Necker cube can appear in two different orientations and will 

be seen to periodically ‘fl ip’ between these alternative orientations. Participants were 

asked to report each of these fl ips by saying ‘now’ once their right hand entered the cold 

pressor (Crawford et al., 1993).

Figure 1. The Necker cube illusion. The lack of available depth cues means that the Necker cube 
can appear in two different orientations and will periodically ‘fl ip’ between these alternative 
orientations.
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The cold pressor consisted of a 10-litre bucket half fi lled with ice and topped up with 

cold tap water. The water temperature was maintained at 4°C (±1°C) according to stan-

dard procedures (Hilgard, 1975; Walsh, Schoenfeld, Ramamurthy and Hoffman, 1989).

Pain reports were recorded after 30 seconds and 4 minutes of immersion using the 

sensory and affective pain scales devised by Gracely, McGrath and Dubner (1978). Pain 

intensity was rated on a 21-point ratio scale where 0 was no sensation and 20 was 

maximum intensity. Pain unpleasantness was also rated on a 21-point scale where 0 was 

neutral and 20 was maximum unpleasantness. The participants were asked to indicate 

their levels of pain intensity and unpleasantness by verbal report. Gracely et al. (1978) 

report excellent reliability with a correlation across experiments of r = 0.99 for both 

scales. After the second pain report, participants removed their hand from the cold 

pressor and were provided with towels to dry their hand.

Cold pressor only
Participants placed their hand into the cold pressor for four minutes and pain reports 

were recorded after 30 seconds and 4 minutes and then participants removed and dried 

their hand as described previously.

Necker cube illusion only
Participants were presented with the Necker cube for 4 minutes and asked to report per-

spective changes as described previously.

Procedure: Study 2
Participants were randomly divided into ‘relaxation’ or ‘hypnosis’ groups and experi-

enced the cold pressor stimulus, as described previously, before and after listening to a 

recording labelled ‘relaxation’ or ‘hypnosis’. The order of these conditions was counter-

balanced such that half the participants experienced the fi rst cold pressor immediately 

after hearing the recording (recording fi rst) and half the participants experienced the fi rst 

cold pressor before hearing the recording (recording second). A resting period of 10 

minutes separated the two cold pressor trials.

Participants in the relaxation group were read the following standardized instructions 

prior to hearing the recording:

‘In this part of the study, we want to assess your experience of the cold pressor whilst 
being relaxed. So in this version, the cold pressor will be preceded by relaxation instruc-
tions to help you become relaxed.’

Participants in the hypnosis group were read a modifi ed set of instructions:

‘In this part of the study, we want to assess your experience of the cold pressor whilst in 
hypnosis. So in this version, the cold pressor will be preceded by a hypnotic induction to 
help you become hypnotized.’

Participants were then played an identical pre-recorded relaxation script using a por-

table stereo player. After the recording was fi nished, participants immersed their right 

hand in the cold pressor, as for study 1, for 5 minutes. Pain reports were recorded using 

the Gracely scales, as for study 1, after 30 seconds, 1 minute and then at minute intervals 

until the end of the 5-minute period. Following the end of the procedure participants in 

the relaxation group were brought out of relaxation with an instruction to open their eyes 
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and those in the hypnosis group were brought out of their ‘hypnosis’ with a standard 

script. All participants then withdrew their hand from the cold pressor and dried it with 

towels.

For the cold pressor alone condition, participants immersed their hand in the cold 

water for 5 minutes and the experimenter took pain reports after 30 seconds, 1 minute 

and then at minute intervals until the end of the 5-minute period.

After completion of both cold pressor trials, participants completed a short question-

naire using a series of 10-point rating scales (0 = not at all, to 10 = completely) to rate 

how well they felt the ‘hypnosis’ or ‘relaxation’ helped them to ignore the pain; how 

relaxed they felt following the recording; and how hypnotized they felt following the 

recording. Participants were also invited to write down what strategies, if any, they had 

used to help ignore the pain.

Results: Study 1

The average Harvard objective score for the participants in study 1 was 5.2 (range 1–9). 

Figure 2 plots the regression of pain unpleasantness rated using the Gracely scales versus 

Harvard score at 4 minutes (no effects were observed at 30 seconds). No relationship 

between rating and Harvard was apparent when participants experienced the cold pressor 

without the Necker cube illusion (R2 = 0). When participants observed the Necker cube 

illusion, however, a positive relationship between rating and hypnotizability was apparent 

(R2 = 0.19, p < 0.05).

The intensity ratings provided similar fi ndings with no observable relationship 

between ratings and hypnotic susceptibility at 30 seconds. At 4 minutes, intensity ratings 

increased with hypnotic susceptibility only when participants observed the Necker cube 

but these effects did not reach signifi cance (observing the Necker cube illusion, R2 = 0.1, 

p = 0.13; without, R2 = 0).

A paired t-test revealed that the number of Necker reversals reported by participants 

were not different in the presence or absence of the cold pressor (mean reversals with 

Figure 2. Pain unpleasantness ratings plotted against the Harvard objective score with distrac-
tion (dashed line, triangles show individual participants) and without distraction (solid line, 
circles).
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cold pressor = 44.5, without = 43.8: t23 = 0.2, p = 0.8). Observation of the Necker cube, 

however, did reduce pain ratings. A factorial ANCOVA with time and condition as the 

factors and the Harvard subjective score as a covariate revealed a signifi cant main effect 

of condition on pain unpleasantness (F1,22 = 12.9, p < 0.05), with participants experienc-

ing greater pain unpleasantness when not observing the Necker cube. Participants also 

reported greater pain intensity when not observing the Necker cube (F1,22 = 7.6, p < 0.05). 

Table 1 shows the average pain ratings during each condition, illustrating the higher 

ratings when not observing the Necker cube. Post-hoc t-tests revealed only the intensity 

ratings at 30 s to be independently signifi cant (t23 = 2.6, p < 0.01).

Results: Study 2

Figure 3 illustrates the difference (�) in intensity rating (averaged across the 6 rating 

periods) of the cold pressor when contrasting the cold pressor before hearing the record-

ing with the pressor after hearing the recording. For both ‘relaxation’ and ‘hypnosis’ 

Table 1. The means and standard deviations (SD) for the ratings reported with and without distraction 

(observing the Necker cube illusion)

Measure With Distraction (SD) Without Distraction (SD)

Intensity (30 s) 12.0 (3.5) 13.3 (2.8)

Intensity (4 min) 12.7 (3.5) 13.5 (3.0)

Unpleasantness (30 s) 10.4 (3.8) 11.3 (4.0)

Unpleasantness (4 min) 11.2 (3.9) 12.1 (3.0)

Figure 3. An illustration of the difference (�) in intensity rating of the cold pressor when con-
trasting the period before hearing the recording with the period after hearing the recording 
according to whether the recording was labelled ‘relaxation’ or ‘hypnosis’.
Note: The error bars show standard deviations.
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there was a reduction in pain ratings after hearing the recording but that difference was 

signifi cantly larger after the recording labelled as ‘hypnosis’. The data were analyzed 

using a factorial ANOVA with label, order of recording and time of rating as the factors. 

Label was revealed as a signifi cant main effect (F1,36 = 4.9, p < 0.05).

Figure 4 illustrates the difference (�) in unpleasantness rating of the cold pressor 

when contrasting the period before hearing the recording with the period after hearing 

the recording. Only ‘hypnosis’ provided a reduction in pain ratings after hearing the 

recording. The data were analyzed using a factorial ANOVA with the same factors as 

before. Label was revealed as a signifi cant main effect (F1,36 = 5.8, p < 0.05).

Figure 5 illustrates the post-hoc ratings provided by the participants in each group. 

Participants in the ‘hypnosis’ and ‘relaxation’ groups reported similar feelings of relax-

ation and ability to ignore the pain after hearing the recording. The ‘hypnosis’ group, 

however, reported feeling signifi cantly more hypnotized (F1,36 = 26, p < 0.05).

Discussion

Study 1 assessed the relationship between pain reduction during performance of a dis-

traction task and hypnotizability. Based on the theory that HH participants have a more 

effi cient attentional system (Gruzelier, 1998) and are able to inhibit unwanted stimuli 

from reaching perceptual awareness (Hilgard and Hilgard, 1994) it was expected that 

hypnotizability would reduce pain during distraction. This expectation was not sup-

ported and, at least for the unpleasant component of pain, pain experience actually 

increased with hypnotizability during distraction.

Study 2 assessed whether labelling a procedure as ‘hypnosis’ would subsequently 

reduce pain experience relative to labelling the exact same procedure as ‘relaxation’. 

This expectation was supported and provides further evidence that at least some of the 

Figure 4. An illustration of the difference (�) in affective rating of the cold pressor when con-
trasting the period before hearing the recording with the period after hearing the recording 
according to whether the recording was labelled ‘relaxation’ or ‘hypnosis’.
Note: The error bars show standard deviations
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experiences attributed to a hypnotic induction are the result of lay expectations and 

beliefs that are triggered by the label ‘hypnosis’ (Kirsch 1996; Gandhi and Oakley, 2005). 

Examined together, these two studies suggest that being highly hypnotizable does not in 

itself lead to the recruitment of attentional mechanisms to reduce pain although a hyp-

notic context does provide pain relief. In order to reduce pain experience, therefore, it is 

better that the participant believes they could be hypnotized rather than being highly 

hypnotizable.

Being highly hypnotizable could be detrimental to pain relief via distraction if the 

effi ciency of the frontal executive system in the HH participants allows them to focus 

on the task and the pain simultaneously. In the model of the interruption of attention by 

pain, pain takes precedence over the task only until there is suffi cient capacity to focus 

on the task (Eccleston and Crombez, 1999); the pain still receives a portion of the atten-

tional capacity. In study 1, the participants appeared to be engaged in the task equally 

well in both conditions as demonstrated by the similar numbers of Necker reversals in 

both conditions, indicating that the pain did not affect their ability to perform the task.

Earlier studies that have demonstrated an effect of hypnotizability on task perfor-

mance have required participants to ignore non-noxious environmental stimuli e.g. words 

in the Stroop task (Rubichi et al., 2004), non-task related visual and auditory stimuli 

(Crawford et al., 1993), or to perform non-noxious distraction tasks e.g. mental arithmetic 

(Wallace and Priebe, 1985; Wallace, 1986). In contrast to non-noxious stimuli, pain is 

an environmental distractor that may be more diffi cult to ignore.

Our fi ndings do not support those reported by Farthing, Venturino, Brown and Lazar 

(1997), who used a design similar to that of study 1. Important differences between the 

two studies, however, could account for the discrepant fi ndings. Farthing et al. (1997) 

collected pain ratings without distraction over a one minute period, followed by a four 

Figure 5. An illustration of the post-hoc ratings provided by the participants in the ‘hypnosis’ 
group (grey bars) or ‘relaxation’ group (black bars).
Note: The ‘hypnosis’ group reported being signifi cantly more hypnotized but there were no sig-
nifi cant differences reported in how much the script helped the participants to ignore the pain or 
how relaxed it made them feel.
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minute period of cold pressor with distraction. Consequently their comparison of pain 

ratings in and out of distraction was confounded by time effects. Walsh et al. (1989) 

reported peak cold pressor pain 60–90 seconds after the start of the procedure and we 

observed our early pain ratings to be greater than the later ratings. If the fi rst minute of 

immersion in the cold pressor is the most painful then comparing ratings at four minutes 

to those recorded at one minute is likely to provide a reduction in pain regardless of any 

additional conditions that are introduced. By counterbalancing our procedures we are 

able to avoid this criticism.

Study 2 demonstrates that pain relief can be obtained by labelling an identical deliv-

ered script as ‘hypnosis’ rather than ‘relaxation’. This fi nding suggests that the label 

‘hypnosis’ triggers lay beliefs and expectations of pain relief that mobilize effective 

cognitive, or other mechanisms, to reduce pain regardless of actual hypnotizability. This 

suggestion is supported by the fact that participants in both the ‘hypnosis’ and ‘relax-

ation’ group reported similar feelings of relaxation and benefi t but the participants who 

heard the script described as ‘hypnosis’ reported feeling signifi cantly more hypnotized. 

Presumably, the lay beliefs and expectations of pain relief from hypnosis are not auto-

matically engaged by those who are highly hypnotizable when they are not prompted to 

consider the environment to be ‘hypnotic’.

It is possible that informing the participants in study 1 of their hypnotic status and 

the possible relation with distraction would produce a reduction of pain experience in 

the HH participants during distraction. In the absence of any expectancy of pain relief 

due to hypnosis, indeed in the absence of any specifi c knowledge about their hypnotiz-

ability, the participants did not benefi t from being highly hypnotizable and even suffered 

more pain unpleasantness. Importantly, participants did derive an overall benefi t from 

the distraction procedure; observing the Necker cube and reporting fl ips signifi cantly 

reduced pain experience. Thus the effect of distraction remained but was diminished in 

the participants with increasing hypnotic susceptibility.

Although the possibility that pain reduction due to hypnotizability was not observed 

in study 1 because of the lack of a hypnotic context has some purchase (it was induced 

in study 2 by using the word ‘hypnosis’), further studies will be necessary to directly 

address the possibility. An obvious future study could engage further groups in cold 

pressor and distraction and inform some groups of their hypnotic status prior to the dis-

traction. Additional manipulations might include mis-informing some groups (such as 

suggesting the participants to be HH when they are actually LH and vice versa) and 

suggesting alternative interactions with the distraction (suggesting that the distraction 

will be benefi cial or detrimental).

One problem common to all studies assessing pain with subjective report is that par-

ticipants are required to temporarily stop focussing on whatever task they may be car-

rying out in order to report their pain. This requires them, albeit briefl y, to focus attention 

on their pain, which immediately undermines the distraction. An alternative method is 

to measure tolerance to pain, such as how long a participant can sustain the cold pressor 

before they are compelled to withdraw. This method is diffi cult because it is quite easy 

to create response bias by alluding to the analgesic properties of the distraction task 

(Eccleston, 1995). This is similar to the effects described with the label ‘hypnosis’ and 

there may be opportunities to investigate how the triggering of different expectations 

and lay beliefs can interact.

In summary, our two studies demonstrate that there is no inherent analgesic benefi t 

due to distraction during cold pressor with increasing hypnotizability. We do report, 

however, a signifi cant analgesic benefi t from labelling a procedure as ‘hypnotic’ rather 
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than ‘relaxation’. When experiencing cold pressor pain, therefore, it might be preferable 

to believe that you are hypnotized rather than actually being highly hypnotizable.
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