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We first review recent work from our laboratory, which construes hypnotizability as an
example of a more general trait of capacity for phenomenological control, which people
can use to create subjective experiences in many nonhypnotic contexts where those
experiences fulfill people’s goals. Second, we review recent work, which construes
phenomenological control as a specifically metacognitive process, where intentional
cognitive and motor action occurs without awareness of specific intentions (cold
control theory). In terms of the reach of phenomenological control, we argue that
various laboratory phenomena, namely vicarious pain, mirror-touch synesthesia, and
the rubber hand illusion are to an unknown degree a construction of phenomenological
control. The argument can of course be extended in principle to other findings. In terms
of the reach of cold control, we present a new theory of intentional binding and show
how intentional binding can measure the absence of conscious intentions in the
hypnotic context. We obtain no evidence that cold control confers abilities beyond the
changes in the metacognitive monitoring it postulates, and we explore the negative
correlation between mindfulness and cold control viewed as a lack of mindfulness of
intentions.
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People have to varying degrees the ability to
change what they experience: They can make
normally voluntary actions feel involuntary (the
illusion of involuntariness; cf. Polito, Barnier,
& Woody, 2013); they can make imagination
feel like perception (hallucination; McGeown et

al., 2012); and they can make pretense feel like
belief (delusion; cf. Connors, Barnier, Langdon,
& Coltheart, 2015). Further, people have the
capacity to control all these subjective experi-
ences in ways consistent with their plans and
goals (e.g., Lynn & Sivec, 1992; Sheehan &
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McConkey, 1982). We call this individual dif-
ference the capacity for phenomenological con-
trol. Phenomenological control is the ability to
control subjective experience so that a con-
structed counterfactual state of affairs appears
real. It is not a new concept. We as a community
have been calling it hypnotizability (in the con-
text of hypnotic inductions) or suggestibility.
But “hypnosis” refers to sleep, which is unre-
lated to phenomenological control (e.g., Bányai
& Hilgard, 1976); and “suggestibility” implies
being manipulated contrary to one’s real inten-
tions, a gullibility that is little related to hyp-
notic response (e.g., Coe, Kobayashi, & How-
ard, 1973; Moore, 1964). So in our laboratory,
we have begun to refer to hypnotic suggestibil-
ity in a more general context as the capacity for
phenomenological control and, correspond-
ingly, hypnotic response as an example of phe-
nomenological control.

We will review recent work in our laboratory
that falls into two themes. First we review evi-
dence that phenomenological control may be a
pervasive feature of response in many psycho-
logical experiments. All experiments have de-
mand characteristics, and certain people can use
those demand characteristics to create relevant
phenomenology (Orne, 1962). Thus, the finding
that subjects have genuine experiences, and the
corresponding physiological responses, is en-
tirely consistent with the idea that demand char-
acteristics associated with the experimental par-
adigm produce the phenomena investigated. We
will review some key examples (reported in
Lush, Botan, et al., 2019).

Second, we propose a theory of phenomeno-
logical control (including its expression in a
hypnotic context as hypnotic response), namely
cold control theory (Dienes & Perner, 2007).
According to cold control theory, phenomeno-
logical control is produced by an intention one
is not aware of. We will review the difference
between the use of conscious and unconscious
intentions in terms of a cognitive measure, in-
tentional binding, presenting a new theory of
intentional binding to complement cold control
theory. We can thereby indicate when and how
intentional binding relates to the conscious sta-
tus of intentions and hence to phenomenologi-
cal control (Lush, Roseboom, et al., 2019). We
will consider what intentions could be used
when phenomenological control seems to exert
powerful effects on processes that are difficult

to control, as indexed by the Stroop effect, in
apparent conflict with cold control theory (Raz,
Shapiro, Fan, & Posner, 2002). We will con-
sider the difference between conscious and un-
conscious intentions in terms of their effective-
ness in influencing the Stroop effect, as a test of
cold control theory (Palfi, Parris, McLatchie,
Kekecs, & Dienes, 2018). Finally, we will con-
sider the relation of, on the one hand, mindful-
ness, construed as being aware of mental states,
including intentions, and, on the other hand,
cold control, construed as being unaware of a
relevant intention (see also Raz & Lifshitz,
2016). Specifically we consider preliminary
work on the causal effect of mindfulness train-
ing on the capacity to have unconscious inten-
tions, and hence experience phenomenological
control. For studies not yet published we will
give brief indication of the key effects found.

The Reach of Phenomenological Control

Martin Orne (1962, p. 779) coined the term
“demand characteristics” when thinking about
the determinants of the behavior of people in
hypnosis experiments, and generalized the con-
cept to any experimental paradigm in psychol-
ogy. He wrote,

It became clear from extensive interviews with sub-
jects that response to the demand characteristics is
not merely conscious compliance. When we speak of
“playing the role of a good experimental subject,”
we use the concept analogously to the way in which
Sarbin (1950) describes role playing in hypnosis:
namely, largely on a nonconscious level. (p. 779)

That is, participants will often strive to fulfil the
role of a good subject by creating genuine ex-
periences, without realizing they are doing so,
to accomplish what they believe the experiment
requires of them. That participants are likely to
create genuine experiences to fulfil the demand
characteristics of experimental paradigms out-
side of the hypnotic context follows from many
theoretical approaches to hypnosis (e.g., Barber,
Spanos, & Chaves, 1974; E. R. Hilgard, 1977;
Kirsch, 1985; Lynn, Rhue, & Weekes, 1990).
Kirsch and Council (1989) and Michael, Garry,
and Kirsch (2012) pointed out how important
this point could be for understanding the results
of psychology experiments generally. We be-
lieve the possibly dramatic implications of this
point have been insufficiently appreciated. We
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consider the implications for vicarious pain,
mirror touch synaesthesia, and the rubber hand
illusion, respectively.

To investigate the role of the capacity for
phenomenological control to produce these
phenomena we measured hypnotic suggest-
ibility with the Sussex–Waterloo Scale of
Hypnotisability (SWASH; Lush, Moga,
McLatchie, & Dienes, 2018; see also Palfi,
Moga, Lush, Scott, & Dienes, 2019). This is a
scale of hypnotic response because it is de-
fined as such to participants and a hypnotic
induction is given. To measure phenomeno-
logical control without begging the question
of altered states, or having results colored by
people’s false beliefs about hypnosis, it
would be desirable to have a scale that mea-
sured phenomenological control on its own
terms. Wilson and Barber (1978) presented
the Creative Imagination Scale, which has no
induction. However, “creative imagination,”
as a term, does not neatly describe the ability
of people to alter their subjective experience
(as opposed to say, enjoying writing novels;
see also McConkey, Sheehan, & White,
1979). Following in the footsteps of Wilson
and Barber, we will create a version of
SWASH in which there is no induction, and it
is presented to participants as an exercise in
using their imagination to alter their subjec-
tive experience (the Phenomenological Con-
trol Scale). We measure hypnotic suggestibil-
ity as an index of the capacity for
phenomenological control. Bear in mind that
we do not believe that the phenomena we
review below were produced by participants
simply being compliant, gullible or suggest-
ible in a broad sense (though this may be a
component of the effect); rather, they actively
exercised their capacity for phenomenologi-
cal control to fulfil their aims of experiencing
the phenomena the situation called for. In the
first two examples (vicarious pain and mirror
touch synaesthesia), the SWASH was admin-
istered in a completely different context by
different experimenters than the context in
which vicarious pain and mirror touch syn-
aesthesia were measured (indeed, at the time
it was not envisioned that the data sets would
be compared). Thus, the relation between the
measures will not itself have been produced
by demand characteristics (cf. Council,
Kirsch, & Hafner, 1986). Rather, we argue all

measures reflect at least in part a common
way of responding to demand characteristics.

Vicarious Pain

Vicarious pain perception (or mirror-pain) is
a phenomenon in which physical pain observed
in others is reported as felt by the observer
(Fitzgibbon, Giummarra, Georgiou-Karistianis,
Enticott, & Bradshaw, 2010). Lush, Botan, et al.
(2019) combined databases of participants
screened for vicarious pain on the Vicarious
Pain Questionnaire VPQ; (Botan, Fan, Critch-
ley, & Ward, 2018; Grice-Jackson, Critchley,
Banissy, & Ward, 2017) with a database of
participants screened for hypnotizability using
the SWASH at Sussex University; 404 partici-
pants’ scores were matched. The SWASH score
is an average subjective rating (0 � no experi-
enced effect of suggestion to 5 � maximal ef-
fect). To measure vicarious pain, participants
watched 16 short video clips of people experi-
encing physical pain (e.g., falls, sports injuries,
injections). The total pain score was the number
of videos from 0 to 16 for which participants
reported a bodily sensation of pain. Lush et al.
found hypnotizability predicted total pain re-
sponse, b � 1.25 videos/unit SWASH, 95%
confidence interval (CI) [.8, 1.7], r � .27. The
strength of this relation is approximately the
same as the correlation of an individual hypno-
sis scale item with the rest of the scale with the
item removed (taking the median over all items,
correlation for objective scoring .22; for subjec-
tive scoring, .54; Lush et al., 2018). That is, the
pain participants’ felt in the vicarious pain par-
adigm may have arisen because they saw this as
a situation in which they are meant to feel pain;
and those with the capacity for phenomenolog-
ical control could then create that pain as a
genuine experience with corresponding neural
or physiological correlates (cf. Derbyshire,
Whalley, Stenger, & Oakley, 2004). The same
people may well have felt vicarious pain in
everyday life, outside the laboratory context, for
the same reasons. For example, a person may
value empathic concern, and therefore when
they see people in pain express that empathic
concern by their capacity for phenomenological
control. Just as in the hypnotic or laboratory
context, a person can do this without being
aware that they themselves are creating the ex-
perience.
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Mirror Touch Synesthesia

In mirror touch synaesthesia, seeing someone
being touched elicits a report of tactile sensation
in the observer (Banissy & Ward, 2007). To
measure mirror touch synaesthesia, participants
watched 14 video clips including depictions of
touch to a human (Ward, Schnakenberg, & Ban-
issy, 2018). The mirror touch score is the num-
ber of videos for which participants felt sensa-
tions on their skin. Lush, Botan, et al. (2019)
combined databases of participants screened for
mirror touch synaesthesia (Ward et al., 2018)
with a database of participants screened for
hypnotizability using the SWASH at Sussex
University;154 participants matched. Lush,
Botan, et al. (2019) found that hypnotizability
predicted mean number of mirror touch re-
sponses (out of 14), b � 0.83 videos per unit
SWASH, 95% CI [.30, 1.37], r � .24. That is,
at least part of the touch sensations that people
felt may have been created as genuine experi-
ences by the participants using their capacity for
phenomenological control.

Rubber Hand Illusion

In the rubber hand illusion (Botvinick & Co-
hen, 1998), the sight of a rubber hand being
brushed at the same time as feeling brushing on
the real hand results in reports of a change in
location of the subject’s hand toward the rubber
hand and changes in subjective reports of own-
ership.1 Lush, Botan, et al. (2019) measured the
rubber hand illusion on 353 participants and
also tested them on SWASH. The rubber hand
illusion was measured by stroking a rubber hand
and a hidden real hand of a participant simulta-
neously; the participant then indicated the felt
position of his or her actual hand, which drifts
toward the rubber hand (drift measured from 0
to 60 cm). The rubber hand illusion increased
with hypnotizability, b � .58 cm per unit
SWASH, 95% CI [.17, .98], r � .15. The raw
relationship is large given the mean amount of
drift is 1.05 cm. Further, the correlation of
SWASH with subjective ratings of the rubber
hand illusion was 0.29, 95% CI [.19, .38]. We
also measured people’s expectation that they
would experience the rubber hand illusion (on a
scale from �3 to �3). We found that people
reported strong expectations that they would do
so, and these expectations correlated with the

extent to which they felt the illusion (b � 0.33
rating units/unit expectancy, 95% CI [.20, .47]).
That is, there were clear demand characteristics
readily perceived by participants. Moreover,
Lush (2020) used the “pre-experimental inquiry”
method of Orne (1962) to show the extent of the
demand characteristics: Participants who had not
taken part in a rubber hand experiment were told
the procedure, and asked to predict what would
happen. Participants strongly expected real sub-
jects to respond more strongly to synchronous
than asynchronous stroking and to respond more
strongly to the key subjective outcome measures
rather than those used in previous research as
control statements. Those subjects in an actual
experiment capable and motivated to turn those
demands into actual experiences may well do so.
And indeed, the strength of relation between sub-
jective experience on the rubber hand illusion and
hypnotizability is about the same magnitude as the
relation between any scale item on SWASH on
the rest of the scale. That is, while we do know the
extent to which phenomenological control plays a
role in the rubber hand illusion, it remains open
that the exercise of phenomenological control is a
complete explanation of the extent to which peo-
ple experience the illusion.

In summary, phenomenological control may
be a pervasive way in which demand character-
istics are turned into subjective experience, con-
vincing both experimenter and participant of the
reality of a phenomenon that may in fact be
perhaps wholly constructed by the way the par-
adigm is presented. Dienes and Perner (2007)
argued that in evolutionary terms people ac-
quired the capacity for phenomenological con-
trol precisely to convince themselves and others
of the reality of a particular phenomenon—
namely, spirit worlds, by appearing to self and
others to be possessed. To what extent phenom-
enological control plays a role in any experi-
mental paradigm is of course an empirical issue
that can be addressed by manipulating demand
characteristics and measuring individual differ-
ences in capacity for phenomenological control.
Work still needs to be done in determining just
how much vicarious pain, mirror touch synes-

1 1 The effect seems to be saying something so striking
about how we construct our bodily self that the paradigm is
well used: A search on Google Scholar with the quoted
phrase “rubber hand illusion” yielded about 5,010 results on
August 5, 2019.
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thesia and the rubber hand illusion are expres-
sions of phenomenological control and how
much involve other mechanisms. We have not
ruled out other mechanisms also being at work,
the correlations are only suggestive; however,
given the prior plausibility of phenomenologi-
cal control being at least partly involved, the
possibility that it explains everything should be
considered. And work still needs to be done on
many other phenomena to explore the contribu-
tion of phenomenological control, bearing in
mind the process applies not only to the exper-
imenter’s laboratory but also to everyday life
(cf. Bell, Oakley, Halligan, & Deeley, 2011;
Bryant, Guthrie, Moulds, Nixon, & Felming-
ham, 2003; J. R. Hilgard, 1970). Life is a series
of situations with requirements (Schank &
Abelson, 1977; Searle, 2003), requirements that
may be met in part by the exercise of phenom-
enological control. The network of plans and
intentions that leads to a specific experience of
phenomenological control may be a mix of con-
scious and unconscious states: For example, the
desire to experience numbness in one’s arm to
deal with guilt may be conscious or uncon-
scious, and the person may or may not be aware
of the reasons for the desire. Quite how phe-
nomenological control works is a question to
which we now turn.

The Reach of Cold Control

The views of Hilgard (1977) and Spanos
(1986) represented the main opposing theoreti-
cal camps of a golden age of hypnosis research,
when many key ideas and phenomena were
established (for later theoretical and empirical
development, see, e.g., Lynn et al., 2019; Nash
& Barnier, 2008). Despite seeing themselves as
opposing camps, Hilgard and Spanos expressed
some common views: They postulated that the
key mechanism by which hypnotic responses
happen involved the subject strategically acting
on intentions but being unaware of those inten-
tions (see, e.g., Hilgard, 1977, p. 232; Spanos,
1986, p. 490). Dienes and Perner (2007) took
that common core and asked how far could we
go if this core was the only defining mechanism
of hypnotic response (and hence, more gener-
ally, of phenomenological control). That is,
hypnotic response may consist in intending to
perform the cognitive or motor action required
for successful response, while remaining strate-

gically unaware of that intention, a process
Dienes and Perner called “cold control” (see
also Lynn et al., 1990, for a similar approach).
The claim is not vacuous. Cold control asserts
that what makes a response hypnotic is purely
metacognitive (Dienes, 2012). Anyone can raise
an arm. But the reason an arm rising in response
to a hypnotic suggestion is hypnotic is because
one is strategically unaware of the intention to
raise it, despite sustained reflection (as shown
e.g., by responding when being challenged,
Lynn, Nash, Rhue, Frauman, & Sweeney, 1984;
Spanos, Radtke, & Bertrand, 1984), so it ap-
pears to rise by itself. Crucially, one has the
inaccurate thought that one did not intend it. A
motor action, where one is strategically un-
aware of the intention to produce it, gives rise to
the illusion of involuntariness; perceptual imag-
ination, where one is strategically unaware of
the intention to imagine, gives rise to halluci-
nation; and pretense, where one is strategically
unaware of the intention to pretend, gives rise to
delusion.

If hypnotic response, and phenomenological
control, more generally, is a matter of metacog-
nition of intentions, then relations should hold
between the metacognition of intentions, on the
one hand, and hypnotic response and hypnotiz-
ability, on the other (cf. Lush, Naish, & Dienes,
2016; Terhune & Hedman, 2017). We have
recently explored those relations in three main
ways. First, we have explored the relation
between hypnotic response and a putative im-
plicit or objective measure of the sense of
agency, called intentional binding. Second,
we have explored if hypnotic response in-
volves gaining abilities compared with non-
hypnotic response; the claim of cold control
theory is that the only processes that differ
between hypnotic and nonhypnotic response
are metacognitive ones, so there should be no
differences in nonmetacognitive abilities.
And third, we have explored whether training
people to be mindful, and hence more meta-
cognitively aware of their intentions, would
reduce their ability to respond hypnotically
(see also Dienes et al., 2016 for other relevant
evidence on the relation between metacogni-
tion of intentions and hypnotic response).
Here, we focus on recent evidence from our
laboratory regarding cold control.
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Intentional Binding

Is there a cognitive measure sensitive to
whether an action is performed by way of a
conscious intention? Lush, Roseboom, et al.
(2019) argued for a model indicating how in-
tentional binding can indirectly act as such a
measure. Intentional binding refers to the com-
pression of the perceived interval between the
reported times of actions and their outcomes
(Haggard, Clark, & Kalogeras, 2002) and has
been taken as a measure of sense of agency
(e.g., Haggard, 2017), with some controversy
(e.g., Buehner, 2012; Suzuki, Lush, Seth, &
Roseboom, 2019).2 In the paradigm, the partic-
ipant presses a button (the action) that is fol-
lowed 250 ms later by a tone (the outcome). The
time of the action and the outcome are also
reported on separate trials. The basic effect is
that when the outcome and the action both oc-
cur, the estimated time of each is pulled toward
the objective time of the other. The change in
the estimated timing of the outcome is called
“outcome binding” and the change in the esti-
mated timing of the action is called “action
binding.”

Why might these changes occur? Lush, Rose-
boom, et al. (2019) proposed that people may
have prior knowledge that button presses pro-
duce their outcomes very rapidly afterward,
maybe say in a 100 ms. Given this knowledge,
evidence for the time of either event can be used
to refine the time estimate of the other event by
Bayesian cue combination. That is, the estimate
of the time of the outcome, for example, will be
pulled toward the time of the action (“outcome
binding”), and the degree to which that hap-
pens will depend on the precision of the evi-
dence for the time of each event. The more
precise the evidence for the time of the action,
the more the estimate of the time of the out-
come will be pulled toward the action (i.e.,
the greater the outcome binding will be). Con-
versely, the more precise the evidence for the
time of the action, the less the estimate of the
action will be pulled toward the outcome (i.e.,
the less the action binding will be).

What does this have to do with conscious
versus unconscious intentions? We add the as-
sumption that conscious rather than uncon-
scious states have properties more accessible to
further processing (e.g., Cleeremans & Jiménez,
2002). For example, conscious rather than un-

conscious intentions will have greater precision
in the information about their own timing; and
an intention being conscious will thereby help
in more precisely timing an action. Thus, con-
sciously intended actions will have greater out-
come binding and less action binding than ac-
tions with only unconscious intentions (note we
predict opposite effects on the different binding
components, unlike other theories of binding;
see Moore & Obhi, 2012, for a review of theo-
ries). Our model explains how intentional bind-
ing can be a measure of sense of agency in a
specific sense; namely, it can be sensitive to the
presence of conscious intentions, as mediated
by their effect on the precision of action tim-
ings, and this expresses itself in action and
outcome binding in opposite ways. Yet it does
this by taking into account people’s knowledge
of causal relations (Buehner, 2012), so the
model can accommodate both researchers who
regard intentional binding as a measure of sense
of agency (e.g., Haggard, 2017) and those who
regard it primarily as a measure of perceived
causal relation (Buehner, 2012).

According to cold control theory, a hypnotic
response involves unconscious intentions. Lush,
Roseboom, et al. (2019) conjectured that hyp-
notizability may involve trait differences in the
tendency to have conscious intentions. We
tested 35 high hypnotizable and 35 low hypno-
tizable participants on intentional binding. Our
results supported the hypothesis: Compared to
low hypnotizable participants, high hypnotiz-
able participants’ judgments of the timing of
intentional actions were more variable, support-
ing the claim that highs are habitually less pre-
cise in action timing than lows. Crucially,
highs’ action binding was stronger compared
with lows (and numerically lower outcome
binding, but the evidence was insensitive, based
on Bayes factors). Further, the relative precision
of action, rather than outcome judgments, pre-
dicted action and outcome binding in opposite
ways, just as theoretically expected. In sum, our
findings support the conjecture that the trait
tendency to be less aware of intentions is related
to hypnotizability.

2 1 Because of its use as an implicit measure of sense of
agency, the paradigm has been well used: A search of
Google Scholar with the quoted term “intentional binding”
yielded about 1,300 results on August 5, 2019.
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As the fundamental mechanism for hypnotic
response according to cold control theory is
being unaware of intentions, a hypnotically per-
formed action should produce more action bind-
ing and less outcome binding. Lush et al. (2017)
asked high hypnotizable participants to press a
button voluntarily (active condition), or to press
the button posthypnotically in a way that felt
involuntary (posthypnotic condition), or to let
their finger be pulled down for them (passive
condition). There was less outcome binding in
the passive rather than active condition, consis-
tent with the postulated role of conscious inten-
tions in enhancing outcome binding. Crucially,
the posthypnotic condition also involved less
outcome binding than the active condition, con-
sistent with the postulated lack of conscious
intentions in the posthypnotic condition. For
action binding, the evidence was insensitive, as
indexed by Bayesian analysis, so counted nei-
ther for nor against the theory. Further, the
precision for action timing judgments was
lower for posthypnotic than voluntary action,
consistent with the role of conscious intentions
in specifically changing action precision.3

Hypnotic Ability to Reduce
the Stroop Effect

According to cold control theory, phenome-
nological control entails doing the acts one
could normally do, but being unaware of the
intention to do them. However, an experimental
finding, the word blindness effect (Parris,
Dienes, & Hodgson, 2012; Raz et al., 2002, first
used the term) suggests that highs can acquire
abilities through hypnosis that they do not pos-
sess when responding nonhypnotically. The
word blindness suggestion is that the subjects
will see words as meaningless characters, or as
words of a foreign language, while they are
engaged in a color naming Stroop task. Various
independent laboratories have documented that
when this suggestion is given to high hypnotiz-
able participants, they can decrease Stroop in-
terference (measured by the difference in re-
sponse times between the incongruent and
neutral trials) compared to their own perfor-
mance in a nonhypnotic condition (see Palfi et
al., 2018). That is, highs appear to acquire better
control when they use phenomenological con-
trol than when they do not. It might be thought
that cold control theory could be protected from

refutation if it were shown that the word blind-
ness suggestion had comparable effects without
a hypnotic induction. Indeed Raz, Kirsch, Pol-
lard, and Nitkin-Kaner (2006) obtained substan-
tial reduction in Stroop interference with the
word blindness suggestion whether or not an
induction was given (see also Parris & Dienes,
2013). However, no induction is needed for
people to use phenomenological control
(Kirsch, Mazzoni, & Montgomery, 2007; see
also the previous section on the reach of phe-
nomenological control). So the challenge to
cold control theory remains. Subjects may have
used their capacity for phenomenological con-
trol whether or not an induction was used. Thus,
the word blindness effect presents a challenge
for any theory that states the exercise of phe-
nomenological control does not give one any
special abilities beyond a change in subjective
experience.

Perhaps to fulfil the requirement of believing
the words are not meaningful, subjects realize
they need to control Stroop interference, and to
do so they use a simple strategy. For example,
they could blur the eyes or look to one side. Raz
et al. (2003) provided evidence against the use
of the blurring strategy by applying the drug
cyclopegia to the eyes, which hinders the ability
to change visual focus. When the words were
put in focus with lenses, the word blindness
effect was still obtained. This finding is intrigu-
ing. However, there was no manipulation check
to show that blurring was rendered impossible.
Video recordings reportedly showed no at-

3 Acton precision was indexed by measuring the within-
participant SD of action timing judgements—the higher the
within-participant SD, the lower the precision. The within-
subject SD which was higher for posthypnotic (133.5 ms)
than voluntary action (81.7 ms), 95% CI on difference
[10.7, 92.8]. A Bayes factor calculated with H1 modeled on
the difference in action timing SD between voluntary and
passive action in medium hypnotizables (12.6 ms) showed
sensitive evidence for an increase in action timing SD in
posthypnotic compared to voluntary action in high hypno-
tizables who reported post-hypnotic experience of involun-
tariness, t(9) � 2.85, p � .019, BH(0,.13) � 6.08. A Bayes
factor indicates moderate evidence for H1 over H0 when
above about 3 (Dienes, 2014). There was no evidence one
way or the other for whether the posthypnotic condition
(133.5 ms) was different from the passive condition (113.
5ms), t(9) � 1.51, p � 0.17, BH(0,.13) � 0.61. Bayes
factors below 0.3 are moderate evidence for H0 over H1,
Thus, the theory currently makes no prediction about a
binding difference between the posthypnotic and passive
conditions.

Th
is

do
cu

m
en

ti
s

co
py

rig
ht

ed
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
lA

ss
oc

ia
tio

n
or

on
e

of
its

al
lie

d
pu

bl
is

he
rs

.
Th

is
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

tt
o

be
di

ss
em

in
at

ed
br

oa
dl

y.

PHENOMENOLOGICAL CONTROL AS COLD CONTROL 107



tempts to look away. However, there was no
quality check of what angular distance from
initial fixation the researches could detect.
Thus, we thought the notion of simple strategies
could be explored further.

We (Palfi, Parris, Collins, & Dienes, 2019)
instructed people outside the hypnotic context
to engage in a range of strategies while perform-
ing the Stroop task to see if we could replicate
the effect of the word blindness suggestion
without giving the suggestion. Fifty-seven par-
ticipants were asked in different blocks of the
Stroop task to blur their eyes, look at the top
right-hand corner of the screen, focus on the last
letter of each word, and maintain goal focus by
repeating “display color.” The first two strate-
gies, blurring and looking way, reduced Stroop
interference as much as the word blindness sug-
gestion, for the full range of hypnotizability
(measured by the SWASH in a different exper-
iment). For example, participants reduced
Stroop interference by 65 ms by looking away
and by 33 ms for blurring (the evidence was
insensitive for the other strategies); by compar-
ison, in the same laboratory, Palfi et al. (2018)
found a word blindness effect of 34 ms. If
people were engaging in such simple strategies
when fulfilling the requirements of the word
blindness suggestion, cold control theory is not
in trouble. It would just be a matter of using
these strategies, which anyone can use, and not
knowing one is intending to do so.

Just when we thought we had solved the
mystery, a closer look at the data revealed oth-
erwise. A remarkable aspect of the effect of the
word blindness suggestion is that it lowers re-
action times (RTs) to specifically incongruent
stimuli. However, RTs seemed to increase for
all stimuli types for people using one of our
instructed strategies versus no strategy. There
was evidence for no decrease in RTs for incon-
gruent stimuli. We preregistered a follow up
experiment; 35 participants used only the strat-
egies we had strongest evidence for (blurring
and looking away), and indeed we found evi-
dence that RTs increased for incongruent trials
(by 31ms and 47ms for blurring and looking
away, respectively), rather unlike the effect of
the word blindness suggestion (e.g., a reduction
of 78 ms in incongruent RTs was observed by
Palfi et al., 2018, pilot). We also tested another
model on existing word blindness suggestion
data: Maybe for the suggestion, people simply

sped up, thereby condensing the Stroop effect
(cf. Pratte, Rouder, Morey, & Feng, 2010). But
this did not fit either.

A remaining option is that the strategy con-
sists in just what the suggestion asks subjects to
do. Namely, imagining a pretend world in
which the script is meaningless itself resets the
top-down control mechanisms so that Stroop
interference is reduced. In that case, voluntarily
imagining this world would be as effective as
the word blindness suggestion in reducing the
Stroop effect. The reduction in the Stroop effect
would then be interesting, but not a conse-
quence of phenomenological control per se. It
would be a consequence of imagining the situ-
ation as being a certain way. That is, the crucial
test of cold control theory is comparing subjects
using phenomenological control to create a per-
ceived world, on the one hand, with implement-
ing the same pretense as a voluntary strategy
experienced as pretense or imagination, on the
other. Palfi et al. (2018) have a Stage I Regis-
tered Report4 accepted to conduct this crucial
test of cold control theory. Highs performed the
Stroop test under three conditions: no sugges-
tion condition; with the word blindness sugges-
tion (suggestion condition); and also a volition
condition in which participants were told to
voluntarily imagine the words as meaningless
(being told “to voluntarily strongly and clearly
imagine the irrelevant words as gibberish . . .
You can do this so that it is under your control,
just by exercising your imagination. You can be
aware it is your imagination at the same time as
it produces powerful effects.”). We have not
finished running all participants, but prelimi-
nary findings with 36 highs are as follows. First,
as intended, participants experienced more con-
trol over the meaningfulness of the words when
they responded to the volitional request than
when they responded to the suggestion (2.1 vs.
1.5 on a 0–3 scale of degree of experienced
control). Moreover, participants experienced
the meaninglessness of the script in the volition
condition mostly as imagination, whereas they
experienced it in the suggestion condition
mostly as perception (1.78 vs. 1.30 on a 0–3

4 That is, our introduction, method and analytic pipeline
have been set in stone as agreed by reviewers; publication is
in principle accepted for the final results, given they are
sensitive enough, regardless of which direction they go.
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scale, where {0,1} indicates a perceptual expe-
rience and {2,3} an imaginary one). The Stroop
interference effect for the baseline condition
was 99 ms; for the suggestion Condition 67 ms.
There was evidence for this difference, t(35) �
2.20, p � .035, 95% CI on difference [3, 62
ms], BH(0, 30 � 5.565). That is, we obtained the
word blindness suggestion effect. Now we are
left with the crucial question: what happens to
the Stroop interference in the volition condi-
tion? It was 75 ms. While similar in size to the
suggestion condition (67 ms), the data are thus
far nonevidential in supporting either the claim
of no difference between suggestion and voli-
tion conditions or the claim of a difference,
t(35) � 0.66, 95%, p � 0.51, CI [�24, 40 ms],
BH(0, 30) � 0.65. So we continue running par-
ticipants until Bayesian sensitivity is achieved.
So far, cold control theory has escaped refuta-
tion. Cold control theory would be corroborated
if Bayesian evidence for H0 is obtained; re-
futed, at least in simplest form, if Bayesian
evidence for H1, the alternative hypothesis, is
obtained.

Mindfulness and Hypnotic Response

How is mindfulness related to phenomeno-
logical control? On the one hand, both seem to
involve changing the control of one’s mind,
perhaps in part via attentional regulation, and
both can engender changes in subjective expe-
riences (see Raz & Lifshitz, 2016, for various
approaches to the relation between hypnosis
and meditation). According to cold control the-
ory, however, phenomenological control is pre-
cisely not being mindful of specific intentions,
so there is a conflict between mindfulness and
phenomenological control (Semmens-Wheeler
& Dienes, 2012). Lush (2020) tested 412 people
in our SWASH database on various question-
naires, including a well-known mindfulness
questionnaire, the Five Facets Mindfulness
Questionnaire (FFMQ; Baer, Smith, Hopkins,
Krietemeyer, & Toney, 2006). The question-
naires were completed in a different context
from the hypnosis screening, by a different ex-
perimenter, which is a methodological improve-
ment on our previous work examining the rela-
tion between mindfulness and hypnotizability,
in which we found a negative correlation
(Dienes et al., 2016). The FFMQ assesses five
facets of mindfulness. Of these, specifically

“acting with awareness” (AA), appears to mea-
sure awareness of intentions (e.g., “I do jobs or
tasks automatically without being aware of
what I’m doing”). Indeed, Lush (2020) found
that AA specifically correlated with hypnotic
response. We estimated the slope for acting
with awareness as a decrease of 0.13 rating
units of subjective score for SWASH (on a 0–5
Likert scale) for a one Likert unit change in AA
(95% CI [.02, .24]; r � �.12). This negative
relation is consistent with the claim that one
way of being high in phenomenological control
is by being habitually low in awareness of in-
tentions (cf. Lush, Roseboom, et al.’s, 2019,
work on intentional binding, discussed above).
This result is correlational (and allows plenty of
cases where a person is high on both constructs
or low on both: One can be a mindful high). To
test causality, an experimental intervention is
important.

Cavanagh et al. (2013) showed that a 2-week
online mindfulness intervention produced a
change in FFMQ of 0.14 Likert units compared
to a waiting list control. In a separate study we
based a new intervention on theirs, but intro-
duced a distinction between being mindful of
mental states (one intervention) versus being
mindful of the world (an active control inter-
vention; see Dienes et al., 2016, for the back-
ground and plan of the experiment). The mental
states condition involved exercises in being
aware of one’s mental states over a two week
period, and access to a website with supporting
materials. The world condition was similar in
all respects except participants practiced being
mindful of the world, and the supporting mate-
rials explained mindfulness accordingly. Being
mindful of the world, without being mindful of
mental states, should not be in tension with
phenomenological control, according to cold
control theory, because phenomenological con-
trol involves not being mindful of specifically a

5 This B is a Bayes factor; if it is less than 1/3 there is
moderate evidence for H0 over H1; and if greater than 3,
moderate evidence for H1 over H0 (see Dienes, 2014).
Because it is close to 1, there is not much evidence either
way. We will continue running until it is either over 3 or less
than 1/3, or we reach 60 participants. See Palfi et al. (2018)
for further description and its preregistration. Following a
review in Parris, Dienes, and Hodgson (2013), we modeled
the expected size of the word blindness effect as about half
the overall interference effect.

Th
is

do
cu

m
en

ti
s

co
py

rig
ht

ed
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
lA

ss
oc

ia
tio

n
or

on
e

of
its

al
lie

d
pu

bl
is

he
rs

.
Th

is
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

tt
o

be
di

ss
em

in
at

ed
br

oa
dl

y.

PHENOMENOLOGICAL CONTROL AS COLD CONTROL 109



mental state (an intention). We briefly indicate
some of the relevant results in Table 1.6

Consistent with the hypothesis that the men-
tal state intervention increases mindfulness of
intentions, the mental state group increased in
AA compared to the waiting list control,
t(76) � 2.06, p � .043, BH(0, 0.14) � 3.29; and
compared to the world group, though the evi-
dence was weak, t(72) � 1.86, p � .067,
BH(0,0.14) � 2.71. The mental state group in-
creased AA by 0.35 Likert units more than the
control group. Thus, we would expect a change
in hypnotic response of 0.35 � �0.13 � �0.05
SWASH subjective units in the mental state
group compared to the control group. (The
�0.13 SWASH units per AA units is based on
Lush, 2020). Did the change in mindfulness of
mental states produce the predicted change in
hypnotic response? The data for the change in
subjective hypnotic response from pretest to
posttest are shown in Table 2.

The amount by which hypnotic response re-
duced in the mental states condition versus the
control condition was �0.18 (SE � 0.18),
t(60) � 1.00, p � .32, BH(0,.05) � 0.79, which
is insensitive (that is, no conclusion follows).7
Indeed, based on the error variance in these data
we can estimate we would need about 3,000
participants in total to have a 50% chance of
getting good evidence for an effect should there
be one of the size anticipated.8 Although we did
not obtain good evidence one way or another,
we have learned that looking for a change in
mindfulness causally changing hypnotic re-
sponse will need a massive effort, only avail-
able to those who use institutions such as, for
example, the psychological accelerator (https://
psysciacc.org/). The correlational evidence,
however, reveals a small and negative relation

between the relevant mindfulness facet and hyp-
notic responsiveness. Thus, cold control theory
has successfully pointed to which aspect of
mindfulness is potentially negatively related to
hypnotic response.9

Discussion

We have attempted to sketch two directions
for the consciousness research community to
consider in at least part of its future research
endeavor: First, to address the full reach of
phenomenological control; and second, to con-
sider how simple theories of phenomenological
control, like cold control, could be tested and
brought into contact with a range of literatures.
The two directions stand alone, yet are comple-
mentary. One may consider the reach of phe-
nomenological control while being agnostic
about theory; one certainly need not buy into
specifically cold control theory. In exploring the
first direction, referring to the individual differ-
ence capacity as the capacity for phenomeno-
logical control may not clarify anything for the
hypnosis community, who already understand
that the trait involves the ability to alter subjec-
tive experience according to plans and goals.
However, reaching the nonhypnosis community
is a different matter. Informing them that an
important research finding, such as the rubber
hand illusion, may in part just be a product of
suggestion may imply the finding is simply bi-
ased responding, compliance, or involves gull-
ibility, or coercion, or they may believe that the
claim that it is suggestion could be refuted by
showing physiological correlates to the phe-

6 Analyzed as intention-to-treat, following Cavanagh et
al. (2013). For the raw data and hypnotic script, see https://
osf.io/9np64/. The websites are http://www.lifesci.sussex
.ac.uk/home/Zoltan_Dienes/mindfulness./ (for world) and
http://www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/mind
fulness./ (for mental states).

7 Using the same logic for the comparison of the mental
states with world group, the expected change in SWASH is
0.29 AA units � 0.13 SWASH units/AA unit � 0.038
SWASH units. There is no evidence one way or the other
for a difference between the two intervention groups in
SWASH, sample difference � �0.02, SE � 0.16, t(82) �
0.12, p � 0.90, BH(0, .038) � 0.95.

8 See https://www.youtube.com/watch?v�10Lsm_
o_GRg for this calculation and its generalization in Palfi and
Dienes (2019, Version 3, Table 2).

9 Though this was not preregistered. A confirmatory
study would be useful.

Table 1
Change in Acting With Awareness (AA) in 0–5
Likert Units From Pretest to Posttest

Group AA n

Control 0.10 (0.12) 33
World 0.16 (0.10) 39
Mental state 0.45 (0.12) 45

Note. Participants were randomly assigned to a waiting
list control, testing separated 2 weeks apart; a mindfulness
of world practice for 2 weeks; or a mindfulness of mental
states intervention for 2 weeks. Standard errors in parenthe-
ses.
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nomenon (as if suggestion did not produce
physiological correlates). And indeed sugges-
tion may be a misleading word. The subjective
experiences can be created by the subject for
their own purposes, without there being an au-
thority to suggest them as such. A “capacity for
phenomenological control” puts the trait in a
positive light, which allows us to show our
participants in a positive light too.

The first direction asks us to consider the full
range of phenomena that may be constructed
from demand characteristics and consider their
correlation with the capacity for phenomeno-
logical control, measured, for example, by hyp-
notic suggestibility. This approach may apply to
correlates of hypnotizability that have been
used to indicate the skills or processes that
hypnotizability consists of. For example, Mar-
tin, Sackur, and Dienes (2017) showed that the
correlation of frequency of reversals of the
Necker cube and hypnotizability was a product
of demand characteristics; it was not so much a
skill that explained why people might be more
hypnotizable as the reverse; it was hypnotizabil-
ity that explained why people may change their
experience of the Necker cube.

In the first section, we argued that the rubber
hand illusion is in part a construction of phe-
nomenological control, as an opposing theory to
one postulating just the involvement of specific
mechanisms underlying feelings of body own-
ership (Lush, Botan, et al., 2019). For example,
if the rubber hand illusion is produced by phe-
nomenological control, there is no need to pos-
tulate a specific cross-modal cue integration
mechanism that produces feelings of ownership.
On the other hand, in the second section, we
argued that Bayesian cue combination was the
process underlying intentional binding, as a way
of supporting a theory of hypnotizability (Lush,
Roseboom, et al., 2019). Why could not the
altered experiences of time in intentional bind-
ing be a product of phenomenological control?
This is an excellent question. In response, we
point to two findings: that the rubber hand illu-
sion was expected by participants, and those
expectations predicted their response (Lush et
al., 2019), and, conversely, the degree of out-
come and action binding depended counterin-
tuitively on the relative precision of action tim-
ing (in opposite ways), as consistent with the
Bayesian cue combination theory (Lush, Rose-
boom, et al., 2019). We do not think these

considerations settle the matter, however. Fu-
ture research should determine how clear the
demand characteristics are in the case of inten-
tional binding. Demand characteristics express-
ing themselves through phenomenological con-
trol is such a simple theory that it should be a
default explanation in any relevant case until its
limitations are shown for that case.

We argued that people should consider sim-
ple theories and showed in one case how such
theories might make contact with a range of
literatures and be quantitatively tested. For ex-
ample, we showed how a correlational study
could estimate an effect that then can be used to
define a predicted effect size for a causal inter-
vention study. When one can model the rough
size of effect expected on H1, Bayesian evi-
dence can be obtained for H0, the null hypoth-
esis, and against H1; or for H1 and against H0
(Dienes, 2014). While p values can often ap-
proximate our needs for making the second
claim (i.e., for H1 by getting a significant re-
sult), they cannot for the first, that is, for getting
evidence for H0 (which is not in fact indicated
by a nonsignificant result). And p values do not
tell us when data are simply insensitive and so
do not count against a theory at all. Bayes
factors are very useful to determine this (see the
study reviewed above on the effects of a mind-
fulness intervention; also for the comparison of
different hypnotic inductions, Martin & Dienes,
2019). While cold control theory interests us
because it is simple in that it claims that the only
difference between an ordinary action and a
hypnotic one is metacognitive, it is not the only
simple theory of hypnotic response, or of phe-
nomenological control more generally. Even
simpler is response expectancy theory (Kirsch,

Table 2
Change in Sussex–Waterloo Scale of
Hypnotisability (SWASH) Subjective Response in
0–5 Likert Units From Pretest to Posttest

Group SWASH n

Control �0.23 (0.13) 33
World �0.07 (0.11) 39
Mental state �0.05 (0.12) 45

Note. The intervention was either nothing (waiting list
control, testing separated 2 weeks apart), a mindfulness of
world practice for 2 weeks, or a mindfulness of mental
states intervention for 2 weeks. Standard errors in parenthe-
ses.
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1985), according to which hypnotic response
(and one could generalize to phenomenological
control more generally) is directly caused by the
expectation that it will happen.

In the Palfi et al. (2018) test of cold control,
we obtained evidence for equivalent expecta-
tions in the suggestion and volition conditions
(expectations both for subjective experiences of
meaninglessness and for exerting control over
interference); hence the study is simultaneously
a test of response expectancy and cold control
theories: Both cold control and response expec-
tancy theory are corroborated if the Stroop in-
terference is reduced equivalently in both con-
ditions, and refuted if they are not. One reason
we would still put cold control theory in the
running is that it is consistent with the active
nature of hypnotic response (e.g., Kirsch, Bur-
gess, & Braffman, 1999; Tobis & Kihlstrom,
2010). There are other theories of hypnosis to
be considered a well (see Nash & Barnier, 2008,
for review). Recently, Martin and Pacherie
(2019) proposed an intriguing model of hyp-
notic motor responses based on predictive pro-
cessing theory. Dienes and Martin (2019)
briefly indicate a possible simple test of this
theory.

The prediction of cold control theory that
phenomenological control does not entail being
able to perform acts one could not do otherwise
seems challenged by a number of findings be-
yond the word blindness effect. These findings
all point to an effect of hypnosis on overcoming
automatic processes. We now comment on
some of these findings to indicate briefly how
they may be addressed, though in all cases they
be pointers to good ways of attacking cold con-
trol theory in future.

Lifshitz, Aubert Bonn, Fischer, Kashem, and
Raz (2013) provided evidence that the McGurk
effect, a putatively highly automatic process,
could be overcome by posthypnotic suggestion.
Remarkably, however, Getz and Toscano
(2019) presents evidence that the McGurk effect
is a “product of individual differences and task
demands.” The role of phenomenological con-
trol in producing the McGurk effect needs fur-
ther exploration. Iani, Ricci, Gherri, and Rubi-
chi (2006) found a posthypnotic suggestion for
focused attention could substantially reduce the
flanker compatibility effect. However, the post-
hypnotic suggestion did this by increasing RT
to compatible trials rather than reducing RT to

incompatible trials, a pattern that consistent
with overall changes in RT modifying compat-
ibility effects (Pratte et al., 2010). Polito,
Barnier, and Connors (2018) found that a hyp-
notic suggestion for more randomness in pro-
ducing a binary output did not increase random
responding but a hypnotic suggestion for the
subjects’ actions being controlled by an alien
did, thereby allowing subjects to overcome the
habits that led to nonrandom responding. What
this shows is that subjects can overcome a habit
given the right strategy; it was not shown that
hypnosis added any new abilities.

Terhune, Cardeña, and Lindgren (2010) pre-
sented a case study where a person’s synesthe-
sia was amenable to cognitive control at a late
perceptual stage when responding to a posthyp-
notic suggestion. However, it was not shown
that posthypnotic suggestion enabled anything
beyond the person’s normal abilities. Cohen
Kadosh, Henik, Catena, Walsh, and Fuentes
(2009) found that suggestion for digit-color
synesthesia rendered an achromatic digit harder
to detect against a background color which was
the same as the suggested synesthetic color.
However, becoming less capable of performing
an action as the situation requires is quite con-
sistent with cold control theory. Anderson, Seth,
Dienes, and Ward (2014) tested whether sug-
gested synesthesia could enhance performance.
They investigated whether a hypnotic sugges-
tion for digit-color synesthesia facilitated sub-
jects’ ability to detect targets in an embedded
figures test. We had previously shown that nat-
ural digit-color synesthetes were better at this
task than controls. Despite our hypnotic sub-
jects achieving comparable subjective experi-
ences as natural synesthetes, the suggestion did
not facilitate objective performance, consistent
with cold control theory.

Our laboratory, along with all the work at the
Sackler Centre for Consciousness science, has
recently moved to preregistering all studies, us-
ing registered reports more often than in the
past, and to providing data transparently at the
point of submission of all empirical articles (see
Allen & Mehler, 2019, for evidence for advan-
tages of going to open science). Further, our
laboratory has a policy of a “B for every p,” that
is, we use Bayesian analyses to be able to make
symmetric inferences about both H0 and H1
(Dienes & McLatchie, 2018); we have illus-
trated the usefulness of Bayes factors for hyp-
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nosis research in this review. For example, in
the final study we reviewed, examining the ef-
fect of causal manipulation of mindfulness, if
one just considered the nonsignificance of the
intervention, one might have been tempted to
conclude that the result counted against the the-
ory; but it did not.10 We have found that adopt-
ing the reform agenda has helped us be careful
in specifying and testing theories (cf. Seth &
Hohwy, 2019).

10 One can also use equivalence testing or inference by
intervals to get evidence against H1 (e.g., Greenwald,
1975), but here we need to have objective reasons for
specifying a minimally interesting effect size to infer good
evidence for an interval H0. Note in our intervention study
that we had objective reasons for specifying a predicted
effect size (which allows Bayes factors to be used), but not
for a minimally interesting effect size (which allows equiv-
alence testing). We have found this state of affairs (good
reasons for specifying predicted effect sizes but not for
minimal interesting effect sizes) to be quite typical in our
research, so pragmatically we use Bayes factors as tools for
obtaining evidence for H0.

References

Allen, C., & Mehler, D. M. A. (2019). Open science
challenges, benefits and tips in early career and
beyond. PLoS Biology, 17(5), e3000246. http://dx
.doi.org/10.1371/journal.pbio.3000246

Anderson, H. P., Seth, A. K., Dienes, Z., & Ward, J.
(2014). Can grapheme-color synesthesia be in-
duced by hypnosis? Frontiers in Human Neurosci-
ence, 8, 220. http://dx.doi.org/10.3389/fnhum
.2014.00220

Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer,
J., & Toney, L. (2006). Using self-report assess-
ment methods to explore facets of mindfulness.
Assessment, 13, 27–45. http://dx.doi.org/10.1177/
1073191105283504

Banissy, M. J., & Ward, J. (2007). Mirror-touch
synesthesia is linked with empathy. Nature Neu-
roscience, 10, 815–816. http://dx.doi.org/10.1038/
nn1926

Bányai, E. I., & Hilgard, E. R. (1976). A comparison
of active-alert hypnotic induction with traditional
relaxation induction. Journal of Abnormal Psy-
chology, 85, 218–224. http://dx.doi.org/10.1037/
0021-843X.85.2.218

Barber, T. X., Spanos, N. P., & Chaves, J. F. (1974).
Hypnosis, imagination, and human potentialities.
New York, NY: Pergamon Press.

Bell, V., Oakley, D. A., Halligan, P. W., & Deeley,
Q. (2011). Dissociation in hysteria and hypnosis:
Evidence from cognitive neuroscience. Journal of
Neurology, Neurosurgery, and Psychiatry, 82,

332–339. http://dx.doi.org/10.1136/jnnp.2009
.199158

Botan, V., Fan, S., Critchley, H., & Ward, J. (2018).
Atypical susceptibility to the rubber hand illusion
linked to sensory-localised vicarious pain percep-
tion. Consciousness and Cognition, 60, 62–71.
http://dx.doi.org/10.1016/j.concog.2018.02.010

Botvinick, M., & Cohen, J. (1998). Rubber hands
“feel” touch that eyes see. Nature, 391, 756. http://
dx.doi.org/10.1038/35784

Bryant, R. A., Guthrie, R. M., Moulds, M. L., Nixon,
R. D. V., & Felmingham, K. (2003). Hypnotizabil-
ity and posttraumatic stress disorder: A prospec-
tive study. International Journal of Clinical and
Experimental Hypnosis, 51, 382–389. http://dx.doi
.org/10.1076/iceh.51.4.382.16407

Buehner, M. J. (2012). Understanding the past, pre-
dicting the future: Causation, not intentional ac-
tion, is the root of temporal binding. Psychological
Science, 23, 1490–1497. http://dx.doi.org/10.1177/
0956797612444612

Cavanagh, K., Strauss, C., Cicconi, F., Griffiths, N.,
Wyper, A., & Jones, F. (2013). A randomised
controlled trial of a brief online mindfulness-based
intervention. Behaviour Research and Therapy,
51, 573–578. http://dx.doi.org/10.1016/j.brat.2013
.06.003

Cleeremans, A., & Jiménez, L. (2002). Implicit learn-
ing and consciousness: A graded, dynamic per-
spective. In R. M. French & A. Cleeremans (Eds.),
Implicit learning and consciousness (pp. 1–40).
Hove, United Kingdom: Psychology Press.

Coe, W. C., Kobayashi, K., & Howard, M. L. (1973).
Experimental and ethical problems of evaluating
the influence of hypnosis in antisocial conduct.
Journal of Abnormal Psychology, 82, 476–482.
http://dx.doi.org/10.1037/h0035365

Cohen Kadosh, R., Henik, A., Catena, A., Walsh,
V., & Fuentes, L. J. (2009). Induced cross-modal
synaesthetic experience without abnormal neu-
ronal connections. Psychological Science, 20,
258–265. http://dx.doi.org/10.1111/j.1467-9280
.2009.02286.x

Connors, M. H., Barnier, A. J., Langdon, R., &
Coltheart, M. (2015). Hypnotic models of mir-
rored-self misidentification delusion: A review and
an evaluation. Psychology of Consciousness, 2,
430–451. http://dx.doi.org/10.1037/cns0000059

Council, J. R., Kirsch, I., & Hafner, L. P. (1986).
Expectancy versus absorption in the prediction of
hypnotic responding. Journal of Personality and
Social Psychology, 50, 182–189. http://dx.doi.org/
10.1037/0022-3514.50.1.182

Derbyshire, S. W., Whalley, M. G., Stenger, V. A., &
Oakley, D. A. (2004). Cerebral activation during
hypnotically induced and imagined pain. NeuroIm-
age, 23, 392– 401. http://dx.doi.org/10.1016/j
.neuroimage.2004.04.033

Th
is

do
cu

m
en

ti
s

co
py

rig
ht

ed
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
lA

ss
oc

ia
tio

n
or

on
e

of
its

al
lie

d
pu

bl
is

he
rs

.
Th

is
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

tt
o

be
di

ss
em

in
at

ed
br

oa
dl

y.

PHENOMENOLOGICAL CONTROL AS COLD CONTROL 113

http://dx.doi.org/10.1371/journal.pbio.3000246
http://dx.doi.org/10.1371/journal.pbio.3000246
http://dx.doi.org/10.3389/fnhum.2014.00220
http://dx.doi.org/10.3389/fnhum.2014.00220
http://dx.doi.org/10.1177/1073191105283504
http://dx.doi.org/10.1177/1073191105283504
http://dx.doi.org/10.1038/nn1926
http://dx.doi.org/10.1038/nn1926
http://dx.doi.org/10.1037/0021-843X.85.2.218
http://dx.doi.org/10.1037/0021-843X.85.2.218
http://dx.doi.org/10.1136/jnnp.2009.199158
http://dx.doi.org/10.1136/jnnp.2009.199158
http://dx.doi.org/10.1016/j.concog.2018.02.010
http://dx.doi.org/10.1038/35784
http://dx.doi.org/10.1038/35784
http://dx.doi.org/10.1076/iceh.51.4.382.16407
http://dx.doi.org/10.1076/iceh.51.4.382.16407
http://dx.doi.org/10.1177/0956797612444612
http://dx.doi.org/10.1177/0956797612444612
http://dx.doi.org/10.1016/j.brat.2013.06.003
http://dx.doi.org/10.1016/j.brat.2013.06.003
http://dx.doi.org/10.1037/h0035365
http://dx.doi.org/10.1111/j.1467-9280.2009.02286.x
http://dx.doi.org/10.1111/j.1467-9280.2009.02286.x
http://dx.doi.org/10.1037/cns0000059
http://dx.doi.org/10.1037/0022-3514.50.1.182
http://dx.doi.org/10.1037/0022-3514.50.1.182
http://dx.doi.org/10.1016/j.neuroimage.2004.04.033
http://dx.doi.org/10.1016/j.neuroimage.2004.04.033


Dienes, Z. (2012). Is hypnotic responding the strate-
gic relinquishment of metacognition? In M. Beran,
J. L. Brandl, J. Perner, & J. Proust (Eds.), The
foundations of metacogntion (pp. 267–278). New
York, NY: Oxford University Press. http://dx.doi
.org/10.1093/acprof:oso/9780199646739.003
.0017

Dienes, Z. (2014). Using Bayes to get the most out of
non-significant results. Frontiers in Psychology, 5,
781. http://dx.doi.org/10.3389/fpsyg.2014.00781

Dienes, Z., Lush, P., Semmens-Wheeler, R., Parkin-
son, J., Scott, R. B., & Naish, P. (2016). Hypnosis
as self-deception; Meditation as self-insight. In A.
Raz & M. Lifshitz (Eds.), Hypnosis and Medita-
tion: Toward an integrative science of conscious
planes (pp. 107–128). New York, NY: Oxford
University Press.

Dienes, Z., & Martin, J.-R. (2019). The role of hyp-
nosis and meditation in consciousness research.
An interview with Zoltan Dienes. ALIUS Bulletin,
3, 32–38.

Dienes, Z., & McLatchie, N. (2018). Four reasons to
prefer Bayesian over significance testing. Psycho-
nomic Bulletin & Review, 25, 207–218. http://dx
.doi.org/10.3758/s13423-017-1266-z

Dienes, Z., & Perner, J. (2007). The cold control
theory of hypnosis. In G. Jamieson (Ed.), Hypnosis
and conscious states: The cognitive neuroscience
perspective (pp. 293–314). New York, NY: Ox-
ford University Press.

Fitzgibbon, B. M., Giummarra, M. J., Georgiou-
Karistianis, N., Enticott, P. G., & Bradshaw, J. L.
(2010). Shared pain: From empathy to synaesthe-
sia. Neuroscience and Biobehavioral Reviews, 34,
500–512. http://dx.doi.org/10.1016/j.neubiorev
.2009.10.007

Getz, L. M., & Toscano, J. C. (2019). McGurk
doesn’t work: Individual differences and task de-
mands explain the McGurk illusion. The Journal
of the Acoustical Society of America, 146, 3083.
http://dx.doi.org/10.1121/1.5137706

Greenwald, A. G. (1975). Consequences of prejudice
against the null hypothesis. Psychological Bulletin,
82, 1–20. http://dx.doi.org/10.1037/h0076157

Grice-Jackson, T., Critchley, H. D., Banissy, M. J., &
Ward, J. (2017). Common and distinct neural
mechanisms associated with the conscious experi-
ence of vicarious pain. Cortex, 94, 152–163. http://
dx.doi.org/10.1016/j.cortex.2017.06.015

Haggard, P. (2017). Sense of agency in the human
brain. Nature Reviews Neuroscience, 18, 196–207.
http://dx.doi.org/10.1038/nrn.2017.14

Haggard, P., Clark, S., & Kalogeras, J. (2002). Vol-
untary action and conscious awareness. Nature
Neuroscience, 5, 382–385. http://dx.doi.org/10
.1038/nn827

Hilgard, E. R. (1977). Divided consciousness: Mul-
tiple controls in human thought and action. New
York, NY: Wiley-Interscience.

Hilgard, J. R. (1970). Personality and hypnosis: A
study of imaginative involvement. Chicago, IL:
University of Chicago Press.

Iani, C., Ricci, F., Gherri, E., & Rubichi, S. (2006).
Hypnotic suggestion modulates cognitive conflict:
The case of the flanker compatibility effect. Psy-
chological Science, 17, 721–727. http://dx.doi.org/
10.1111/j.1467-9280.2006.01772.x

Kirsch, I. (1985). Response expectancy as a determi-
nant of experience and behavior. American Psy-
chologist, 40, 1189–1202. http://dx.doi.org/10
.1037/0003-066X.40.11.1189

Kirsch, I., Burgess, C. A., & Braffman, W. (1999).
Attentional resources in hypnotic responding. In-
ternational Journal of Clinical and Experimental
Hypnosis, 47, 175–191. http://dx.doi.org/10.1080/
00207149908410031

Kirsch, I., & Council, J. R. (1989). Response expec-
tancy as a determinant of hypnotic behavior. In
N. P. Spanos & J. F. Chaves (Eds.), Psychology
series: Hypnosis: The cognitive-behavioral per-
spective (pp. 360–379). New York, NY: Prome-
theus Books.

Kirsch, I., Mazzoni, G., & Montgomery, G. H.
(2007). Remembrance of hypnosis past. The
American Journal of Clinical Hypnosis, 49,
171–178. http://dx.doi.org/10.1080/00029157
.2007.10401574

Lifshitz, M., Aubert Bonn, N., Fischer, A., Kashem,
I. F., & Raz, A. (2013). Using suggestion to mod-
ulate automatic processes: From Stroop to McGurk
and beyond. Cortex, 49, 463–473. http://dx.doi
.org/10.1016/j.cortex.2012.08.007

Lush, P. (2020). Demand characteristics confound
the rubber hand illusion. PsyArXiv. http://dx.doi
.org/10.31234/osf.io/mpncv

Lush, P., Botan, V., Scott, R. B., Seth, A., Ward, J.,
& Dienes, Z. (2019). Phenomenological control:
Response to imaginative suggestion predicts mea-
sures of mirror touch synaesthesia, vicarious pain
and the rubber hand illusion. PsyArXiv. http://dx
.doi.org/10.31234/osf.io/82jav

Lush, P., Caspar, E. A., Cleeremans, A., Haggard, P.,
Magalhães De Saldanha da Gama, P. A., & Dienes,
Z. (2017). The power of suggestion: Post-
hypnotically induced changes in the temporal
binding of intentional action outcomes. Psycholog-
ical Science, 28, 661– 669. http://dx.doi.org/10
.1177/0956797616687015

Lush, P., Moga, G., McLatchie, N., & Dienes, Z.
(2018). The Sussex-Waterloo Scale of Hypnotiz-
ability (SWASH): Measuring capacity for altering
conscious experience. Neuroscience of Conscious-
ness, 2018, niy006. http://dx.doi.org/10.1093/nc/
niy006

Th
is

do
cu

m
en

ti
s

co
py

rig
ht

ed
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
lA

ss
oc

ia
tio

n
or

on
e

of
its

al
lie

d
pu

bl
is

he
rs

.
Th

is
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

tt
o

be
di

ss
em

in
at

ed
br

oa
dl

y.

DIENES ET AL.114

http://dx.doi.org/10.1093/acprof:oso/9780199646739.003.0017
http://dx.doi.org/10.1093/acprof:oso/9780199646739.003.0017
http://dx.doi.org/10.1093/acprof:oso/9780199646739.003.0017
http://dx.doi.org/10.3389/fpsyg.2014.00781
http://dx.doi.org/10.3758/s13423-017-1266-z
http://dx.doi.org/10.3758/s13423-017-1266-z
http://dx.doi.org/10.1016/j.neubiorev.2009.10.007
http://dx.doi.org/10.1016/j.neubiorev.2009.10.007
http://dx.doi.org/10.1121/1.5137706
http://dx.doi.org/10.1037/h0076157
http://dx.doi.org/10.1016/j.cortex.2017.06.015
http://dx.doi.org/10.1016/j.cortex.2017.06.015
http://dx.doi.org/10.1038/nrn.2017.14
http://dx.doi.org/10.1038/nn827
http://dx.doi.org/10.1038/nn827
http://dx.doi.org/10.1111/j.1467-9280.2006.01772.x
http://dx.doi.org/10.1111/j.1467-9280.2006.01772.x
http://dx.doi.org/10.1037/0003-066X.40.11.1189
http://dx.doi.org/10.1037/0003-066X.40.11.1189
http://dx.doi.org/10.1080/00207149908410031
http://dx.doi.org/10.1080/00207149908410031
http://dx.doi.org/10.1080/00029157.2007.10401574
http://dx.doi.org/10.1080/00029157.2007.10401574
http://dx.doi.org/10.1016/j.cortex.2012.08.007
http://dx.doi.org/10.1016/j.cortex.2012.08.007
http://dx.doi.org/10.31234/osf.io/mpncv
http://dx.doi.org/10.31234/osf.io/mpncv
http://dx.doi.org/10.31234/osf.io/82jav
http://dx.doi.org/10.31234/osf.io/82jav
http://dx.doi.org/10.1177/0956797616687015
http://dx.doi.org/10.1177/0956797616687015
http://dx.doi.org/10.1093/nc/niy006
http://dx.doi.org/10.1093/nc/niy006


Lush, P., Naish, P., & Dienes, Z. (2016). Metacog-
nition of intentions in mindfulness and hypnosis.
Neuroscience of Consciousness, 2016, niw007.
http://dx.doi.org/10.1093/nc/niw007

Lush, P., Roseboom, W., Cleeremans, A., Scott,
R. B., Seth, A. K., & Dienes, Z. (2019). Intentional
binding as Bayesian cue combination: Testing pre-
dictions with trait individual differences. Journal
of Experimental Psychology: Human Perception
and Performance, 45, 1206–1217. http://dx.doi
.org/10.1037/xhp0000661

Lynn, S. J., Green, J. P., Polizzi, C. P., Ellenberg, S.,
Gautam, A., & Aksen, D. (2019). Hypnosis, hyp-
notic phenomena, and hypnotic responsiveness:
Clinical and research foundations: A 40-year per-
spective. International Journal of Clinical and Ex-
perimental Hypnosis, 67, 475–511. http://dx.doi
.org/10.1080/00207144.2019.1649541

Lynn, S. J., Nash, M. R., Rhue, J. W., Frauman,
D. C., & Sweeney, C. A. (1984). Nonvolition,
expectancies, and hypnotic rapport. Journal of Ab-
normal Psychology, 93, 295–303. http://dx.doi
.org/10.1037/0021-843X.93.3.295

Lynn, S. J., Rhue, J. W., & Weekes, J. R. (1990).
Hypnotic involuntariness: A social cognitive anal-
ysis. Psychological Review, 97, 169–184. http://dx
.doi.org/10.1037/0033-295X.97.2.169

Lynn, S. J., & Sivec, H. (1992). The hypnotizable
subject as creative problem-solving agent. In E.
Fromm & M. Nash (Eds.), Contemporary perspec-
tives in hypnosis research (pp. 292–333). New
York, NY: Guilford Press.

Martin, J. R., & Dienes, Z. (2019). Bayes to the
rescue: Does the type of hypnotic induction mat-
ter? Psychology of Consciousness, 6, 359–370.
http://dx.doi.org/10.1037/cns0000189

Martin, J. R., & Pacherie, E. (2019). Alterations of
agency in hypnosis: A new predictive coding mod-
el. Psychological Review, 126, 133–152. http://dx
.doi.org/10.1037/rev0000134

Martin, J. R., Sackur, J., & Dienes, Z. (2017). Atten-
tion or Instruction? Do sustained attentional abili-
ties really differ between high and low hypnotis-
able persons. Psychological Research, 82, 700–
707. http://dx.doi.org/10.1007/s00426-017-0850-1

McConkey, K. M., Sheehan, P. W., & White, K. D.
(1979). Comparison of the creative imagination
scale and the Harvard Group Scale of Hypnotic
Susceptibility, Form A. International Journal of
Clinical and Experimental Hypnosis, 27, 265–277.
http://dx.doi.org/10.1080/00207147908407566

McGeown, W. J., Venneri, A., Kirsch, I., Nocetti, L.,
Roberts, K., Foan, L., & Mazzoni, G. (2012). Sug-
gested visual hallucination without hypnosis en-
hances activity in visual areas of the brain. Con-
sciousness and Cognition, 21, 100–116. http://dx
.doi.org/10.1016/j.concog.2011.10.015

Michael, R. B., Garry, M., & Kirsch, I. (2012). Sug-
gestion, cognition, and behavior. Current Direc-
tions in Psychological Science, 21, 151–156.
http://dx.doi.org/10.1177/0963721412446369

Moore, J. W., & Obhi, S. S. (2012). Intentional
binding and the sense of agency: A review. Con-
sciousness and Cognition, 21, 546–561. http://dx
.doi.org/10.1016/j.concog.2011.12.002

Moore, R. K. (1964). Susceptibility to hypnosis and
susceptibility to social influence. Journal of Ab-
normal and Social Psychology, 68, 282–294.
http://dx.doi.org/10.1037/h0048401

Nash, M., & Barnier, A. (Eds.). (2008). The Oxford
handbook of hypnosis: Theory, research, and
practice. Oxford, United Kingdom: Oxford Uni-
versity Press.

Orne, M. T. (1962). On the social psychology of the
psychological experiment: With particular refer-
ence to demand characteristics and their implica-
tions. American Psychologist, 17, 776–783. http://
dx.doi.org/10.1037/h0043424

Palfi, B., & Dienes, Z. (2019). Why Bayesian “evi-
dence for H1” in one condition and “evidence for
H0” in another does not mean Bayesian evidence
for a difference between conditions. PsyArXiv.
https://psyarxiv.com/qjrg4/

Palfi, B., Moga, G., Lush, P., Scott, R. B., & Dienes,
Z. (2019). Can hypnotic suggestibility be mea-
sured online? Psychological Research. Advance
online publication. http://dx.doi.org/10.1007/
s00426-019-01162-w

Palfi, B., Parris, B. A., Collins, A., & Dienes, Z.
(2019). Strategies that reduce Stroop interference.
PsyArXiv. http://dx.doi.org/10.31234/osf.io/ej7w8

Palfi, B., Parris, B. A., McLatchie, N., Kekecs, Z., &
Dienes, Z. (2018). Can unconscious intentions be
more effective than conscious intentions? Test of
the role of metacognition in hypnotic response:
Cortex (Stage 1 Registered Report). Retrieved
from http://www.lifesci.sussex.ac.uk/home/
Zoltan_Dienes/Palfi%20et%20al%20Cortex%20
Stage%20I.pdf

Parris, B. A., & Dienes, Z. (2013). Hypnotic suggest-
ibility predicts the magnitude of the imaginative
word blindness suggestion effect in a non-hypnotic
context. Consciousness and Cognition, 22, 868–
874. http://dx.doi.org/10.1016/j.concog.2013.05
.009

Parris, B. A., Dienes, Z., & Hodgson, T. L. (2012).
Temporal constraints of the word blindness post-
hypnotic suggestion on Stroop task performance.
Journal of Experimental Psychology: Human Per-
ception and Performance, 38, 833–837. http://dx
.doi.org/10.1037/a0028131

Parris, B. A., Dienes, Z., & Hodgson, T. L. (2013).
Application of the ex-Gaussian function to the
effect of the word blindness suggestion on Stroop
task performance suggests no word blindness.

Th
is

do
cu

m
en

ti
s

co
py

rig
ht

ed
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
lA

ss
oc

ia
tio

n
or

on
e

of
its

al
lie

d
pu

bl
is

he
rs

.
Th

is
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

tt
o

be
di

ss
em

in
at

ed
br

oa
dl

y.

PHENOMENOLOGICAL CONTROL AS COLD CONTROL 115

http://dx.doi.org/10.1093/nc/niw007
http://dx.doi.org/10.1037/xhp0000661
http://dx.doi.org/10.1037/xhp0000661
http://dx.doi.org/10.1080/00207144.2019.1649541
http://dx.doi.org/10.1080/00207144.2019.1649541
http://dx.doi.org/10.1037/0021-843X.93.3.295
http://dx.doi.org/10.1037/0021-843X.93.3.295
http://dx.doi.org/10.1037/0033-295X.97.2.169
http://dx.doi.org/10.1037/0033-295X.97.2.169
http://dx.doi.org/10.1037/cns0000189
http://dx.doi.org/10.1037/rev0000134
http://dx.doi.org/10.1037/rev0000134
http://dx.doi.org/10.1007/s00426-017-0850-1
http://dx.doi.org/10.1080/00207147908407566
http://dx.doi.org/10.1016/j.concog.2011.10.015
http://dx.doi.org/10.1016/j.concog.2011.10.015
http://dx.doi.org/10.1177/0963721412446369
http://dx.doi.org/10.1016/j.concog.2011.12.002
http://dx.doi.org/10.1016/j.concog.2011.12.002
http://dx.doi.org/10.1037/h0048401
http://dx.doi.org/10.1037/h0043424
http://dx.doi.org/10.1037/h0043424
https://psyarxiv.com/qjrg4/
http://dx.doi.org/10.1007/s00426-019-01162-w
http://dx.doi.org/10.1007/s00426-019-01162-w
http://dx.doi.org/10.31234/osf.io/ej7w8
http://www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/Palfi%20et%20al%20Cortex%20Stage%20I.pdf
http://www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/Palfi%20et%20al%20Cortex%20Stage%20I.pdf
http://www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/Palfi%20et%20al%20Cortex%20Stage%20I.pdf
http://dx.doi.org/10.1016/j.concog.2013.05.009
http://dx.doi.org/10.1016/j.concog.2013.05.009
http://dx.doi.org/10.1037/a0028131
http://dx.doi.org/10.1037/a0028131


Frontiers in Psychology, 4, 647. http://dx.doi.org/
10.3389/fpsyg.2013.00647

Polito, V., Barnier, A. J., & Connors, M. H. (2018).
Hypnotic clever hands: Agency and automatic re-
sponding. Journal of Experimental Psychology:
General, 147, 815–828. http://dx.doi.org/10.1037/
xge0000451

Polito, V., Barnier, A. J., & Woody, E. Z. (2013).
Developing the Sense of Agency Rating Scale
(SOARS): An empirical measure of agency dis-
ruption in hypnosis. Consciousness and Cognition,
22, 684– 696. http://dx.doi.org/10.1016/j.concog
.2013.04.003

Pratte, M. S., Rouder, J. N., Morey, R. D., & Feng, C.
(2010). Exploring the differences in distributional
properties between Stroop and Simon effects using
delta plots. Attention, Perception & Psychophys-
ics, 72, 2013–2025. http://dx.doi.org/10.3758/APP
.72.7.2013

Raz, A., Kirsch, I., Pollard, J., & Nitkin-Kaner, Y.
(2006). Suggestion reduces the stroop effect. Psy-
chological Science, 17, 91–95. http://dx.doi.org/10
.1111/j.1467-9280.2006.01669.x

Raz, A., Landzberg, K. S., Schweizer, H. R., Zeph-
rani, Z. R., Shapiro, T., Fan, J., & Posner, M. I.
(2003). Posthypnotic suggestion and the modula-
tion of Stroop interference under cycloplegia. Con-
sciousness and Cognition, 12, 332–346. http://dx
.doi.org/10.1016/S1053-8100(03)00024-2

Raz, A., & Lifshitz, M. (Eds.). (2016). Hypnosis and
meditation: Toward an integrative science of con-
scious planes. Oxford, United Kingdom: Oxford
University Press.

Raz, A., Shapiro, T., Fan, J., & Posner, M. I. (2002).
Hypnotic suggestion and the modulation of Stroop
interference. Archives of General Psychiatry, 59,
1155–1161. http://dx.doi.org/10.1001/archpsyc.59
.12.1155

Sarbin, T. R. (1950). Contributions to role-taking
theory: I. Hypbehavior. Psychololgical Review, 57,
255–270.

Schank, R. C., & Abelson, R. P. (1977). Scripts,
plans, goals and understanding. Hillsdale, NJ: Er-
lbaum.

Searle, J. R. (2003). Rationality in action (Jean Nicod
Lectures). Cambridge, MA: MIT Press.

Semmens-Wheeler, R., & Dienes, Z. (2012). The
contrasting role of higher order awareness in hyp-
nosis and meditation. Journal of Mind–Body Reg-
ulation, 2, 43–57.

Seth, A. K., & Hohwy, J. (2019). Open science in
consciousness research. Neuroscience of Con-
sciousness, 2019, niz018. http://dx.doi.org/10
.1093/nc/niz018

Sheehan, P. W., & McConkey, K. M. (1982). Hyp-
nosis and experience: The exploration of phenom-
ena and process. Mahwah, NJ: Erlbaum Associ-
ates.

Spanos, N. (1986). Hypnotic behaviour: A social–
psychological interpretation of amnesia, analgesia,
and “trance logic.” Behavioral and Brain Sciences,
9, 449–502. http://dx.doi.org/10.1017/S0140
525X00046537

Spanos, N. P., Radtke, H. L., & Bertrand, L. D.
(1984). Hypnotic amnesia as a strategic enactment:
Breaching amnesia in highly susceptible subjects.
Journal of Personality and Social Psychology, 47,
1155–1169. http://dx.doi.org/10.1037/0022-3514
.47.5.1155

Suzuki, K., Lush, P., Seth, A. K., & Roseboom, W.
(2019). Intentional binding without intentional ac-
tion. Psychological Science, 30, 842–853. http://
dx.doi.org/10.1177/0956797619842191

Terhune, D. B., Cardeña, E., & Lindgren, M. (2010).
Disruption of synaesthesia by posthypnotic sug-
gestion: An ERP study. Neuropsychologia, 48,
3360–3364. http://dx.doi.org/10.1016/j.neuropsy-
chologia.2010.07.004

Terhune, D. B., & Hedman, L. R. A. (2017). Meta-
cognition of agency is reduced in high hypnotic
suggestibility. Cognition, 168, 176–181. http://dx
.doi.org/10.1016/j.cognition.2017.06.026

Tobis, I. P., & Kihlstrom, J. F. (2010). Allocation of
attentional resources in posthypnotic suggestion.
International Journal of Clinical and Experimen-
tal Hypnosis, 58, 367–382. http://dx.doi.org/10
.1080/00207144.2010.499330

Ward, J., Schnakenberg, P., & Banissy, M. J. (2018).
The relationship between mirror-touch synaesthe-
sia and empathy: New evidence and a new screen-
ing tool. Cognitive Neuropsychology, 35, 314–332.
http://dx.doi.org/10.1080/02643294.2018.1457017

Wilson, S. C., & Barber, T. X. (1978). The creative
imagination scale as a measure of hypnotic respon-
siveness: Applications to experimental and clinical
hypnosis. The American Journal of Clinical Hyp-
nosis, 20, 235–249. http://dx.doi.org/10.1080/
00029157.1978.10403940

Received August 15, 2019
Revision received February 21, 2020

Accepted March 9, 2020 �

Th
is

do
cu

m
en

ti
s

co
py

rig
ht

ed
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
lA

ss
oc

ia
tio

n
or

on
e

of
its

al
lie

d
pu

bl
is

he
rs

.
Th

is
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

tt
o

be
di

ss
em

in
at

ed
br

oa
dl

y.

DIENES ET AL.116

http://dx.doi.org/10.3389/fpsyg.2013.00647
http://dx.doi.org/10.3389/fpsyg.2013.00647
http://dx.doi.org/10.1037/xge0000451
http://dx.doi.org/10.1037/xge0000451
http://dx.doi.org/10.1016/j.concog.2013.04.003
http://dx.doi.org/10.1016/j.concog.2013.04.003
http://dx.doi.org/10.3758/APP.72.7.2013
http://dx.doi.org/10.3758/APP.72.7.2013
http://dx.doi.org/10.1111/j.1467-9280.2006.01669.x
http://dx.doi.org/10.1111/j.1467-9280.2006.01669.x
http://dx.doi.org/10.1016/S1053-8100%2803%2900024-2
http://dx.doi.org/10.1016/S1053-8100%2803%2900024-2
http://dx.doi.org/10.1001/archpsyc.59.12.1155
http://dx.doi.org/10.1001/archpsyc.59.12.1155
http://dx.doi.org/10.1093/nc/niz018
http://dx.doi.org/10.1093/nc/niz018
http://dx.doi.org/10.1017/S0140525X00046537
http://dx.doi.org/10.1017/S0140525X00046537
http://dx.doi.org/10.1037/0022-3514.47.5.1155
http://dx.doi.org/10.1037/0022-3514.47.5.1155
http://dx.doi.org/10.1177/0956797619842191
http://dx.doi.org/10.1177/0956797619842191
http://dx.doi.org/10.1016/j.neuropsychologia.2010.07.004
http://dx.doi.org/10.1016/j.neuropsychologia.2010.07.004
http://dx.doi.org/10.1016/j.cognition.2017.06.026
http://dx.doi.org/10.1016/j.cognition.2017.06.026
http://dx.doi.org/10.1080/00207144.2010.499330
http://dx.doi.org/10.1080/00207144.2010.499330
http://dx.doi.org/10.1080/02643294.2018.1457017
http://dx.doi.org/10.1080/00029157.1978.10403940
http://dx.doi.org/10.1080/00029157.1978.10403940

	Phenomenological Control as Cold Control
	The Reach of Phenomenological Control
	Vicarious Pain
	Mirror Touch Synesthesia
	Rubber Hand Illusion

	The Reach of Cold Control
	Intentional Binding
	Hypnotic Ability to Reduce the Stroop Effect
	Mindfulness and Hypnotic Response

	Discussion
	References




