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Background: This study compared an acceptance-based strategy with a control-based strategy
(distraction) in terms of the ability of participants to tolerate a painful stimulus, across two
experiments. In addition, participants were either actively encouraged, or not, to link pain toler-
ance with pursuit of valued goals to examine the impact of pursuing a personally meaningful
goal or value on the extent to which pain will be tolerated.

Methods: Participants in experiment 1 (n=41) and experiment 2 (n=52) were equally assigned
to acceptance or distraction protocols. Further, half the participants in each group generated
examples from their own lives in which they had pursued a valued objective, while the other
half did not. In experiment 2, the values focus was enhanced to examine the impact on pain
tolerance.

Results: There were no significant differences overall between the acceptance and distraction
groups on pain tolerance in either experiment. However, in experiment 2, individuals classi-
fied as accepting in terms of general coping style and who were assigned to the acceptance
strategy showed significantly better pain tolerance than accepting individuals who were in the
distraction condition. Across both experiments, those with strong goal-driven values in both
protocols were more tolerant of pain. Participants appeared to have more difficulty adhering to
acceptance than to distraction as a strategy.

Conclusion: Acceptance may be associated with better tolerance of pain, but may also be
more difficult to operationalize than distraction in experimental studies. Matching coping style
and coping strategy may be most effective, and enhancement of goal-driven values may assist
in pain coping.

Keywords: pain, acceptance, values, coping

Introduction

Chronic pain is a significant health problem, affecting around 19% of the population.!
Psychological intervention may assist patients to develop more effective strategies
for controlling pain experience and coping with pain.? For example, distraction is a
widely used method within a cognitive-behavioral pain management framework. It is
hypothesized that when attention is engaged elsewhere, one does not attend to pain,
thus bringing about a degree of analgesia.’ Several clinical research studies support
distraction as a pain management technique.*° However, pain demands attention? and
impacts on attentional control,”® so that sustained attentional management of pain may
be difficult or impossible. Furthermore, other research has found that diverting atten-
tion away from pain can increase the pain experience.’ !> One way of explaining such
apparent divergence of findings is that perhaps distraction works in some contexts but
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not in others. For example, there is evidence that while it can
be effective for low-level or short-term pain'*' it is less so
when pain is more intense or longer term.!>!¢

Acceptance and commitment therapy (ACT)'” and
acceptance-based therapies have received attention as an
alternative to methods which attempt to control the pain
experience. Acceptance-based therapies, such as ACT, focus
on context and functions of psychological events rather than
the form and frequency of these events. Acceptance-based
multidisciplinary pain management programs have reported
positive outcomes,'® but the processes affecting efficacious
acceptance are not as well understood as they might be.
Further empirical exploration of these processes is required.
One such process, for example, is valuing.

Within the ACT framework, the concept of “valued
action” (that is, an action done in the service of some higher
goal or valued end, eg, working to make money for one’s
family) is central and is inextricably linked with all other
ACT processes.!” Acceptance, without seeking to proceed
in a valued direction, is relatively meaningless. Acting in a
valued direction is implicit in many therapeutic approaches,
including cognitive behavioral therapy. However, ACT
makes this focus explicit, which plays a fundamental role
in providing motivation and the rationale for making life
changes. One mechanism of acceptance is the concept of
“pain willingness”. Within the ACT framework, pain willing-
ness refers to an openness to experience something in order
to progress in a valued direction. Individuals experiencing
willingness would therefore not attempt to manipulate or
avoid an experience as they pursue their valued objective.
Several authors have shown that pain willingness is a valid
and measurable concept, where high levels of pain willing-
ness tends to be associated with better psychological adjust-
ment in chronic pain.'**

Previous research of acceptance in the context of chronic
pain has demonstrated that acceptance is related to less
pain and disability.' ** Previous experimental studies have
compared the effects of acceptance-based and control-based
instructions for coping with cold pressor pain'®2 and elec-

2428 Results of these studies demonstrated

trical stimulation.
that participants in the acceptance conditions showed better
tolerance of pain.

The concept of pain believability was also of interest
in this study. Pain believability has been conceptualized
differently in different studies, but essentially involves
the extent to which a person acts in accordance with the
pain. Individuals who demonstrate high pain believability

interpret high levels of pain experienced as a reason to stop

an activity. Research supports the idea that ACT produces a
decrease in pain believability,>?® that is, individuals engaged
in acceptance strategies tolerated pain well despite reporting
high levels of pain. In particular, research has found that an
acceptance-based protocol was superior to a control-based
protocol for increasing pain tolerance, but only for partici-
pants experiencing higher levels of pain.*

The overall aim of this study was to compare the effect of
the coping strategy and an induced values focus on pain toler-
ance and pain willingness. The study replicated and extended
a previous study'® by examining whether an increase in pain
tolerance and pain willingness can be achieved by linking
pain tolerance to personally valued actions. Within the cur-
rent study, it was hypothesized that an acceptance protocol
combined with a “high values” condition would have the
greatest impact on tolerance for pain, as ACT theory would
posit that individuals who adopt acceptance strategies would
pursue valued actions despite the presence of unpleasant
stimuli such as pain. Previous studies show some support
for this assertion.??7%

The current study sought to operationalize values in such
amanner as to make them more personal and therefore more
consistent with ACT theory regarding acting in a person-
ally valued direction. It was hypothesized that individuals
following the distraction protocol would report lower pain
intensity than those in the acceptance condition, as control
strategies directly target and attempt to reduce negative pain-
related thoughts, but less pain tolerance and less willingness
to continue in the face of pain. It was also hypothesized that
those following the acceptance protocol would tolerate more
pain, in particular in a high pain context. Finally, the study
also sought to examine any interaction effects of the assigned
coping strategy combined with individual preferred coping
style (ie, preferred level of emotional and cognitive control),
since the importance of matching coping strategy and style
has recently been highlighted in experimental studies of pain
distraction.**!

Experiment |

Participants

Fifty-five volunteers participated in this experiment,
including 24 students attending the National University of
Ireland, Galway, who were recruited through on-campus
advertising. They were a mixture of undergraduates and
post-graduates from a range of courses of study. The other
participants were 31 individuals who were acquaintances of
the experimenter. One volunteer was excluded on the basis
of a reported heart condition. Ten were excluded because
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they failed to rate the pain as being above 50 on a visual
analog scale (VAS) at the pain calibration phase. Three
participants were excluded on the basis that they proceeded
through all 15 shocks during the pre-intervention task.
The final sample consisted of 41 participants (26 females,
15 males) aged 18—-64 (mean 28.6£10.3) years. All partici-
pants received remuneration for participating in the study.
Information provided to participants was consistent with
recommendations for obtaining informed consent in clinical
pain research,* and care was taken to exclude participants
if they had circulatory, cardiovascular, or neurological
problems, suffered from chronic pain or if they had used
analgesics or alcohol in the previous 24 hours, suffered
migraine or any medical condition that may be adversely
affected by shocks (eg, a metal joint replacement), or had
a diagnosed anxiety disorder.*

Measures and equipment

The protocol involved measurement of pain intensity, pain
tolerance and pain willingness, coping style, and personal
values.

Pain intensity was recorded as the average pain rating
reported by the participant on a computer-presented VAS
(0 indicating “no pain” to 100 indicating “pain as bad as
it could be”) in each pain task (outlined in the Procedure
section). Pain tolerance was measured by recording the
number of shocks the participant chose to receive in each
pain task (see Procedure section) and the number of shocks
participants endured after reporting high levels of pain
(defined as a rating of 80 or over on the VAS).

Pain coping style was measured using the nine-item ver-
sion of the Acceptance and Action Questionnaire (AAQ).>
The measure specifically assesses the need for emotional and
cognitive control, avoidance of private events, and inability
to take action in the face of negative private events. An aim
of using the AAQ in this study was to discern if there were
significant differences between the groups in the amount of
experiential avoidance they displayed at baseline.

Personal values related to pain were measured using
the Valued Living Questionnaire®*>* which is designed
to assess an individual’s consistency of action with their
personal values. The Valued Living Questionnaire taps into
ten domains often identified as valued domains of living
(such as family relationships, partner/intimate relationship,
employment, recreation). Individuals are asked to rate, on a
scale of 1-10, the importance of each domain and then how
consistently they have lived in accordance with their values
over the previous week.

Procedure

The study received ethical approval from the host university
(National University of Ireland, Galway) and all partici-
pants provided written informed consent. Participants were
randomly assigned to one of four conditions involving two
coping strategies, ie, acceptance of pain and distraction from
pain, and either high or low values, where the participant was
either asked to recall a time they had pursued a personally
valued goal in the face of obstacles (“high values™) or a time
they had chosen not to pursue a personally valued goal in
the face of obstacles in order to avoid difficult consequences
(“low values”; see further details below). Thus, the four
conditions were acceptance-high value, acceptance-low
value, distraction-high value, and distraction-low value. Two
dependent measures of shock tolerance and pain self-report
were measured at pre-intervention and post-intervention. The
experimenter was blind to allocation. Figure 1 illustrates the
sequence of stages in the protocol used in experiment 1.

Pain calibration

A noxious electrical stimulation was delivered using elec-
trodes attached to the participant’s forearm. A button-press
attached to the machine was used by the experimenter

Pain calibration

A

Values manipulation

A

Pre-intervention pain task

A

Intervention

A

Participant rating scale 1

A 4

Post-intervention

A

Participant rating scale 2

A 4

Debriefing

Figure | The sequence of stages in the protocol used in experiment |. The
sequence in experiment 2 was identical except that the order of presentation of the
values manipulation and pre-intervention pain task stages was reversed.
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to manipulate the duration of the shock. The purpose of
this phase was to expose the participant to a maximum of
12 shocks until they rated the pain as being at least half way
along a computer-presented VAS pain rating scale from 0
(“no pain”) to 100 (“pain as bad as it could be”). Before
each shock, two on-screen command buttons appeared on
the computer screen, one with the caption “click here to
terminate the experiment” and the other with the caption
“click here to receive a shock and continue”. If the participant
chose to end their participation in the experiment, they were
thanked and debriefed. If the participant chose to continue,
they were exposed to a brief shock and requested to rate their
perception of pain on the VAS. This process continued until
the participant either chose to discontinue the experiment
or until the pain of the shock was rated as above 50 on the
VAS. In the latter case, the voltage corresponding to this
rating was then set as the stimulation voltage level used for
the remainder of the experiment.

Values manipulation

After the pain calibration stage, participants took part in a val-
ues induction exercise. The experimenter left the room while
the participant watched six video excerpts. The excerpts were
presented by a female therapist who asked participants to
imagine themselves in common life situations that involved
difficult choices and challenges. This exercise aimed to tap
into common valued areas of life. Participants were asked
to imagine themselves in each of the presented scenarios in
which they were struggling with a decision about whether
to pursue their values despite the emotional or physical pain
this might cause. Participants received either “high” or “low”
value instructions depending on which condition they had
been assigned to. Participants in the high value condition
were asked to imagine that they chose to make the difficult
decision to follow their values despite the pain involved.
Participants in the low value condition were asked to imagine
that they chose to avoid the difficult consequences and not
act in their valued direction.

After presentation of common life situations, participants
were asked to generate similar experiences from their own life
where there was something they really wanted, and in order
to get it, they had to do something that involved experiencing
uncomfortable emotions, thoughts, or physical sensations.
In the high value condition, participants were asked for
an example in which they chose to pursue the action that
produced the discomfort, and in the low value condition
participants were asked for an example of a time they chose
not to pursue the desired objective. The purpose of this was

to “prime” the participant prior to commencement of the
pain tolerance task.

Pre-intervention pain task

During this stage, participants performed a cognitive match-
ing task involving a sample stimulus (a number), which
appeared at the top of the screen and three comparison stimuli
which appeared in a line along the bottom of the screen. The
participant was required to identify the matching stimulus.
When the participant correctly completed this task, the word
“correct” appeared on the screen. If s/he responded incor-
rectly, nothing appeared on the screen and the computer
presented the next matching task. Correct responses were
additionally reinforced after every nine correct responses
on average (ie, a variable ratio 9 schedule) with visually
presented tokens. The tokens were presented to participants
in order to make the task intrinsically rewarding. The tokens
were presented as part of the matching task both before and
after the intervention.

On a variable ratio 11 schedule, a red cross appeared
on the screen, indicating that a shock was imminent.
Participants were required to make a choice to end the task,
or to be shocked and continue. This choice was presented on
the screen. If the participant chose to receive a shock they
received a brief shock and were asked to rate its painfulness.
Self-reported pain ratings were made on the same computer-
presented VAS as had been used during the calibration phase.
During the pre-intervention cognitive matching task, the
voltage level remained at the level set during the pain calibra-
tion stage, while the frequency and duration of shocks was
incrementally increased across shocks according to a stan-
dardized schedule. A maximum of 15 shocks was delivered
at this stage. If a participant received all 15 shocks, they were
considered to have reached a ceiling, were excluded from the
rest of the study, and thanked and debriefed. If, however, they
opted to end the pre-intervention task earlier than 15 shocks,
they then proceeded to the intervention phase.

Intervention

Prior to initiating the intervention phase, the experimenter
detached the electrodes from the participant’s arm.
Participants were presented with either pain acceptance-based
or distraction-based intervention instructions depending on the
condition to which they had been assigned. In the acceptance
conditions, participants were given metaphors and experien-
tial exercises derived from ACT designed to teach them that
the best way to deal with pain-related thoughts and feelings
is to accept them in the context of whatever action is being
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taken.” In the distraction condition, participants were given
metaphors and experiential exercises designed to teach them
that the best way to deal with pain-related thoughts and feel-
ings is to distract themselves from them by imagining pleasant
images. Excerpts from each of the two conditions were as
similar as possible in content and word count except for the
critical elements (acceptance versus distraction). The inter-
vention scripts, as with the values scripts, were presented on
screen by a therapist via pre-recorded, computer-based video.
The experimenter was blind to the protocol assigned to each
participant. A fidelity check was included whereby par-
ticipants were asked to summarize, in their own words, the
content of video excerpts explaining either the acceptance or
distraction strategy in order to demonstrate that they under-
stood the intervention instructions.

Participant rating scale |

This measure was administered after the intervention video
instruction. It required participants to rate on a seven-point
Likert scale how useful they felt the strategy would be and
how difficult it might be to employ.

Post-intervention pain task

In this stage, participants again engaged in the cognitive
matching task involving the same ratio of shocks as in the
pre-intervention phase. Before receiving a shock during
this task, however, a video clip reminding participants of
the appropriate strategy was shown. After listening to the
reminder, the participant had the choice to end the experiment
or to continue with the task and receive the shock.

Participant rating scale 2

After finishing the post-intervention pain task, each participant
was asked to rate on a seven-point Likert scale how useful and
difficult they had found the intervention strategy during the
pain task. They were also asked to record how often they had
used the strategy and to record in their own words exactly what
strategy they had been employing to cope with the pain.

Debriefing

At the end of the protocol, all participants were thanked for
their participation, and received a debriefing information
sheet and their payment.

Analyses

Analysis of main and interaction effects of strategy
(acceptance versus distraction), value (high versus low), and
time (pre-intervention X post-intervention) on the dependent

variable of pain tolerance was conducted first with follow-up
analysis focused on those who endured relatively high
levels of pain. Next, analysis of the same variables on the
dependent variable (DV) of self-reported pain was carried
out. This included analysis of the possible effect of coping
style (accepting or avoidant) as measured using the AAQ on
this variable.

For the next stage of analysis, fidelity checks were
conducted to determine the extent to which particular inter-
vention strategies were utilized. Participant rating scale 2
required participants to summarize the strategy they were
using to cope with the post-intervention pain task. For the
purpose of analysis, participants’ responses were rated by
eight independent evaluators, familiar with the interventions
used, for the extent to which they reflected an acceptance
or distraction strategy. Ratings of participants’ strategy use
by each evaluator were correlated with each of the other
seven evaluators. Strategy summary ratings were coded so
that they were expressed in terms of difference from the
maximum strategy adherence, ie, how different the strategy
described was from a score of maximum adherence with
the assigned strategy. Participant understanding was also
compared across conditions. Two independent evaluators
rated participants’ understanding of the strategy described
in the video clip.

Analysis of the usefulness and frequency of use of
particular strategies was next, followed finally by therapist
believability with respect to strategies. The believability of
the therapist delivering the intervention was assessed by
two independent evaluators to ensure there were no dif-
ferences in therapist credibility across the video excerpts.
Each video excerpt was rated for the believability of the
person delivering the message from 0 (not at all believable)
to 10 (highly believable).

Results

Pain tolerance

A 2x2x2 mixed analysis of variance design was employed
to examine interactions between strategy (acceptance versus
distraction), value (high versus low), and the within-subject
variable of time (pre- versus post-intervention) upon pain
tolerance. No main or interaction effects were found for
strategy or values. There was a tendency, which did not
reach significance, for participants to take more shocks in
the post-intervention pain task (mean 6.22+4.20) than in the
pre-intervention pain task (mean 5.12+3.76; F(1,37)=3.123,
P=0.09, 177=0.08, see Table 1). After this, to examine pain
tolerance, we compared 12 participants, seven in the
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Table | Results of a three-way mixed analysis of variance; the effect
of strategy and value on shock tolerance during pre-intervention
and post-intervention matching tasks in experiment |

Table 2 Results of three-way mixed analysis of variance; the effect
of strategy and value on self-reported pain during pre-intervention
and post-intervention matching tasks in experiment |

Source df F 7 P-value Source df F 7 P-value
Between subjects Between subjects

Strategy | 4.12 0.0l 0.53 Strategy | 2.75 0.08 0.11
Value | 0.12 0.00 0.92 Value | 0.45 0.01 0.51
Strategy X value | 4.12 0.0l 0.53 Strategy X value | 1.66 0.05 0.21
Within-group error 37 (25.77) Within-group error 34 (627.02)

Within subjects Within subjects

Time | 3.12 0.08 0.09 Time | 0.49 0.01 0.49
Time X strategy I 0.00 0.00 0.99 Time X strategy I 30.46 0.09 0.07
Time x value | 0.11 0.00 0.75 Time X value | 0.30 0.0l 0.59
Time X strategy X value I 0.10 0.00 0.75 Time X strategy X value I 0.0l 0.00 0.94
Within-group error 37 (7.90) Within-group error 34 (103.21)

Note: Values enclosed in parentheses represent mean square errors.

acceptance condition and five in the control condition, who
endured further shocks after providing a pain rating of 80 or
more. A Mann-Whitney U test was performed to investigate
if participants in the acceptance condition tolerated more
shocks, and there was no significant difference.

Self-reported pain
To examine self-reported pain (VAS score), a 2x2x2 mixed
analysis of variance was similarly conducted with pain
self-report as the dependent variable. Analysis of variance
showed no main or interaction effects for either strategy or
values (see Table 2).

We then looked at scores on the AAQ, which indicated
how accepting or avoiding a participant was, and conducted
a two-way between-subjects analysis of variance with AAQ
score (15 highest versus 15 lowest scoring) and strategy as
the independent variables and pain difference (ie, between
the pre-intervention and post-intervention pain tasks) as
the dependent variable. No significant main effect for AAQ
scores was found and no significant interaction effect was
found between AAQ score and strategy.

Fidelity checks

Analysis of the extent to which the respective intervention
strategies were utilized found a significant difference between
conditions such that participants in the acceptance conditions
did not appear to adhere as well to the assigned strategy
(mean rank 27.16) as those in the distraction condition (mean
rank 14.38; U=71.00, n=40, P<<0.001).

Two independent evaluators rated participants’ under-
standing of the strategy described in the video clip. Expert
raters rated participants’ understanding of, and adherence
to, either the acceptance-based or control-based strategy

Note: Values enclosed in parentheses represent mean square errors.

to which they were assigned using a five-point Likert scale
where a score of | represented very low understanding or
adherence. Ratings of participant understanding of video
excerpts by each of the two raters were highly correlated.
Participants in the distraction condition had a higher
mean understanding rating than those in the acceptance
condition, although the difference was not statistically
significant.

Ratings of usefulness of strategy

There was no difference between groups in their ratings of
the usefulness of the strategies (see Table 3). There was a
significant difference on the variable of difficulty between
high-value and low-value groups (U=113.50, P=0.03). The
participants in the low value conditions rated the strategy
as more difficult to use (mean rank 24.03) than those in the
high value conditions (mean rank 16.18). There was also a
significant difference in the reported frequency of use of
strategy; participants in the distraction condition reported
using the strategy more often (mean rank 24.10) than those
in the acceptance condition (mean rank 15.68; U=108.00,
P=0.02).

Believability of therapist

The believability of the therapist delivering the intervention
was assessed by two independent evaluators to ensure there
were no differences in therapist credibility across the video
excerpts. Each video excerpt was rated for the believabil-
ity of the person delivering the message from 0 (not at all
believable) to 10 (highly believable). The results were not
significant (U=5.00, P=0.10 and U=17.00, P=0.85 in each
case, respectively), indicating similarity in therapist believ-
ability across video excerpts.
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Table 3 Mean scores and standard deviations (in parentheses) for participants in each condition on each variable in participant rating
scales | and 2 (usefulness and difficulty of the strategies) in experiment |

Participant rating scale |

Participant rating scale 2

Usefulness Difficulty Usefulness Difficulty Frequency
Acceptance-high value 6.60 (1.95) 4.60 (2.46) 6.50 (2.37) 4.00 (2.16) 6.00 (2.45)
Acceptance-low value 5.90 (2.03) 6.20 (1.69) 6.44 (2.51) 6.33 (2.06) 5.67 (2.60)
Control-high value 7.80 (1.81) 5.50 (3.14) 6.50 (2.99) 4.10 (3.54) 6.60 (4.60)
Control-low value 5.73 (2.61) 5.64 (3.17) 6.80 (2.78) 5.80 (2.86) 8.60 (2.12)

Discussion
The following issues were identified as limitations in experi-
ment 1 and led to changes in experiment 2.

Values manipulation

This section of the protocol appeared to be causing some
confusion. A number of participants appeared to fail to link
the values manipulation with the rest of the experiment. This
was illustrated by two observations. During the intervention
phase of the protocol, participants were asked to access
the personal example they had provided during the values
exercise. It was evident from the intervention video summary
sheets completed at this stage that many participants failed
to remember the example or misunderstood the reference.
Second, a number of participants asked questions on terminat-
ing the experiment, which also indicated that they had mis-
understood or failed to access the personal values example.
It was surmised that the time delay between producing this
example and being asked to retrieve it toward the end of the
intervention may have been too long.

Reason participants chose to terminate

the post-intervention pain task

Some participants commented that there were other factors in
addition to the experience of pain, or indeed unrelated to the
experience of pain, which caused them to choose to terminate.
There was a concern that if participants were terminating their
participation due to factors other than the pain, the results of
the experiment may be uninterpretable.

Table 4 Results of a two-way analysis of covariance; the effect
of strategy and value on shock tolerance during pre-intervention
and post-intervention matching tasks

Source df F 7 P-value
Between subjects

Strategy | 0.802 0.02 0.38
Value | 1.30 0.03 0.26
Strategy X value | 0.04 0.00 0.85
Error 47 (19.73)

Note: Values enclosed in parentheses represent mean square errors.

Electrical stimulation

Some participants in experiment 1 commented that they felt
the level of shock had varied between the pre-intervention
and post-intervention pain tasks. Most of these participants
indicated perceiving the shock as less painful in the post-
intervention pain task. The detaching of the electrodes
from the participant’s arm between the pre-intervention and
post-intervention pain tasks may have been responsible for
this observation. It is possible that the electrodes were not
returned to an exactly similar position on the participant’s
arm, thereby causing a variation in pain perception. The issues
outlined above led to the conducting of a second experiment
with changes made to the experimental protocol.

Experiment 2

Participants

Fifty-nine participants were recruited by advertising in the
host university. Three volunteers were excluded on the
basis of the medical exclusion criteria. Four participants
were excluded on the basis that they proceeded through all
15 shocks during the pre-intervention task. The final sample
consisted of 52 participants (39 females, 13 males) aged
1842 (mean 23.515.2) years.

Measures and equipment

The measures and equipment were similar to those in
experiment 1 with one exception. An additional question was
included on participant rating scale 2 about the main factor
that caused participants to discontinue the post-intervention
pain task.

Procedure
The conditions under which the experiment took place and
the preliminary procedures were exactly similar to experi-
ment 1 (see Figure 1). However, the sequence of the protocol
was changed slightly in experiment 2 (also in Figure 1).
On the pre-intervention pain task, the protocol was altered
so that the electrodes were not removed from the participant’s
arm. The cable connecting the electrodes from the electric

Journal of Pain Research 2015:8

submit your manuscript

145

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Moore et al

Dove

shock simulator to the participant’s arm was instead discon-
nected from the machine, leaving the participant free to walk
around the room with the electrodes remaining attached to
their arm.

The values intervention was altered so that all participants
received the values intervention after the pre-intervention
matching task instead of prior to it. The change in the protocol
sequence from experiment 1 aimed to decrease the period of
time between the values manipulation and the intervention
video excerpts, so that the values manipulation would be
more closely linked to the coping task.

Additional instructions regarding the value of the experi-
ment were provided during the values video excerpts, and the
intervention and post-intervention phases of the experiment
for individuals in the high value conditions only. The addi-
tional instructions emphasized that the pain task is similar to
the dilemma of a chronic pain sufferer who must carry on with
life activities despite the pain, and that the strategy provided
might be one used by chronic pain sufferers and participation
in the study will help contribute to the development of more
effective therapeutic interventions for individuals suffering
from chronic pain.

Analyses

First, a two-way analysis of variance (acceptance versus
control, high value versus low value) with pre-intervention
shock tolerance as the DV was performed as a randomiza-
tion check. After this, a two-way analysis of covariance with
pre-intervention shock tolerance as the covariate and post-
intervention shock tolerance as the DV was employed.

To examine self-reported pain tolerance and pain intensity,
a three-way mixed analysis of variance was conducted which
included strategy (acceptance X distraction), value (high X
low), and the within-subject variable of time (pre- versus post-
intervention). Analysis of variance was also used to examine
the possible effect on this variable of coping style (accepting
or avoidant, gauged using the AAQ).

Data from participants who identified pain as the primary
reason for ending the post-intervention pain task were sepa-
rated from the main data and analyzed in order to investigate
if there were any main or interaction effects for strategy and
value on pain tolerance and self-report.

Thereafter, analyses were conducted on data concerning:
the extent to which particular intervention strategies were
used; participant understanding of strategy; usefulness of
strategy; frequency of use of strategy; and believability of
the therapist. These analyses were similar to those conducted
in experiment 1.

Results

Pain tolerance

The two-way analysis of variance (acceptance X control, value
[high x low]) with pre-intervention pain tolerance as the DV
conducted as a randomization check revealed a significant
strategy and value interaction. For the analysis of post-
intervention pain tolerance, therefore, a two-way analysis
of covariance with pre-intervention shock tolerance as the
covariate was employed to control for the latter. This showed
no main or interaction effects for either strategy or values.
We also compared those in the acceptance group (n=7) with
those in the distraction condition (n=6) who endured further
shocks after providing a pain rating of 80 or more. A Mann-
Whitney U test revealed no difference according to strategy
in the number of shocks received (U=18.5, P=0.73).

Self-reported pain

The three-way mixed analysis of variance with strategy
(acceptance X distraction), value (high X low), and the within-
subject variable of time (pre- versus post-intervention; see
Table 5) showed no significant main or interaction effects for
either strategy or values.

We then looked at scores on the AAQ, which indicated
how accepting or avoidant a participant was, and conducted
a two-way between-subjects analysis of variance with
AAQ score and strategy as the independent variables and
pain difference (between the pre-intervention and post-
intervention pain tasks) as the dependent variable. A main
interaction effect was found for AAQ category and strategy
(F(3,26)=4.80, P=0.04, 1=0.16). An independent Student’s
t-test with difference in pain tolerance as the DV revealed that
accepting individuals in the acceptance strategy condition
(mean 5.515.29) showed a significantly higher increase in

Table 5 Results of three-way mixed analysis of variance; the effect
of strategy and value on self-reported pain intensity during pre-
intervention and post-intervention matching tasks in experiment 2

Source df F 7 P
Between subjects

Strategy | 0.05 0.01 0.82
Value | 0.23 0.0l 0.63
Strategy X value | 3.93 0.09 0.06
Within-group error 39 (822.96)

Within subjects

Time | 0.00 0.00 0.95
Time X strategy | 0.18 0.01 0.68
Time X value | 0.0.05 0.00 0.83
Time X strategy X value | 0.28 0.0l 0.60
Within-group error 38 (55.92)

Note: Values enclosed in parentheses represent mean square errors.
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shock tolerance than accepting individuals in the distraction
condition (mean 0.71£2.49; #(13)=2.18, P=0.05). An addi-
tional analysis was carried out to examine if those participants
in the acceptance condition with the highest scores on the
AAQ would be significantly different from those with lower
AAQ scores in how they adhered to the acceptance strategy.
Results of this analysis revealed a significant difference
between groups (U=9.00, n=14, P=0.05). Participants who
were classified by the AAQ as more accepting adhered more
successfully to the acceptance strategy (mean rank 9.38)
than those who had been classified by the AAQ as avoiding
(mean rank 5.00).

Analysis of reasons for stopping

Where relevant, participants were asked to identify the rea-
son they chose to end the post-intervention identity-match-
ing pain task before completion (15 shocks). Participants’
main reasons for choosing to end the post-intervention
identity-matching task were intolerance of pain (56%),
boredom/impatience (22%), lack of incentive (9%), anxi-
ety (6%), and goal reached (6%). Data from participants
who identified pain as the primary reason for ending the
post-intervention pain task were separated from the main
data and analyzed in order to investigate if there were any
main or interaction effects for strategy and value on pain
tolerance and self-report. Main effects on the dependent
variables of shock tolerance and pain self-report might be
expected for participants who were truly struggling with
pain, as was intended based on the design of the study.
A Kruskal-Wallis test examining the dependent variable of
shock difference (difference between shock tolerance in the
pre-intervention and post-intervention pain task) showed
no significant difference between each of the four condi-
tions (¥* (3, n1=25)=5.70, P=0.13). A Mann-Whitney U test
revealed a significant difference between the high value and
low value conditions. Participants in the high value condi-
tions increased their shock tolerance (mean rank 16.27)
significantly more than those in the low value conditions
(mean rank 9.46; U=35.50, P=0.02).

Strategy adherence

The raters were in agreement (all correlations at the P<<0.001
level) on strategy use across participants. The results indi-
cated that participants in the acceptance strategy conditions
did not adhere to the strategy (mean rank 36.58) to the same
extent as those in the distraction conditions (mean rank 16.42;
U=36.00, n=40, P<<0.001).

Ratings of participant understanding of video excerpts by
each of the two raters were highly correlated. Individuals in
the acceptance/high value condition had significantly lower
ratings of understanding (mean rank 8.63) than participants
in the distraction/high value condition (mean rank 14.45;
U=25.50, P=0.02).

Ratings of usefulness of strategy

There was no difference between groups in their ratings of
the usefulness of the strategies (see Table 6). There was a
significant difference for the variable of difficulty between
groups; participants in the distraction/high value condition
rated the strategy as more difficult to use (mean rank 16.14)
than those in the acceptance/high value condition (mean
rank 9.42; U=31.50, P=0.02). A Mann-Whitney U test also
revealed a significant difference for the variable of frequency
of strategy use (U=185.50, P=0.02). Similar to experiment 1,
participants in the distraction conditions reported using the
strategy more often (mean rank 29.93) than those in the
acceptance conditions (mean rank 20.63).

Therapist believability

Regarding ratings of therapist believability, the results were
not significant (U=5.00, P=0.10 and U=17.00, P=0.85 for
acceptance and control conditions, respectively), indicating
similarity in therapist believability across video excerpts.

Discussion

This study compared an acceptance-based strategy and a
distraction strategy, along with either a high or low personal
values protocol, in tolerating painful electrical stimulation.
An overview of the findings of the current study is as follows.

Table 6 Mean scores and standard deviations (in parentheses) for participants in each condition on each variable in participant rating
scales | and 2 (usefulness and difficulty of the strategies) in experiment 2

Participant rating scale |

Participant rating scale 2

Usefulness Difficulty Usefulness Difficulty Frequency
Acceptance-high value 6.15 (2.48) 4.38 (2.33) 6.23 (2.24) 4.08 (2.84) 6.46 (2.54)
Acceptance-low value 5.38 (2.18) 6.38 (2.22) 4.77 (2.77) 6.85 (2.58) 4.92 (3.10)
Control-high value 6.23 (1.24) 7.46 (1.27) 6.45 (1.87) 6.91 (1.45) 791 (2.63)
Control-low value 6.69 (2.14) 6.31 (2.12) 6.83 (1.34) 6.08 (2.15) 7.25 (1.87)
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There were no significant differences overall between the
acceptance and distraction groups with regard to pain toler-
ance in either experiment. However, in experiment 2, indi-
viduals classified as accepting in terms of general coping style
and who were assigned to the acceptance strategy, showed
significantly better pain tolerance than accepting individuals
who were in the distraction condition. In addition, across
both experiments, those with strong goal-driven values in
both protocols appeared to be more tolerant of pain. Finally,
participants appeared to have more difficulty adhering to
acceptance than to distraction as a strategy.

Based on previous research, it was hypothesized that
the acceptance rationale combined with the high value
condition would have the greatest impact on tolerance for
pain. Previous experimental research has suggested that
acceptance-based strategies may be more successful than
control-based strategies (such as distraction) at facilitating
an increase in pain tolerance.”>2* This was not found in
either experiment. However, there is evidence that those in
the acceptance condition did not implement their assigned
strategy as well as those in the distraction condition.

A main effect of values on pain tolerance was observed
for participants in experiment 2 who identified pain as the
primary reason they chose to end the post-intervention pain
task. It is suggested that these participants, who were truly
struggling with pain, best reflect the aim of producing a dif-
ficult choice for participants in relation to continuing (due to
the experience of pain) as was intended in the design of the
study. Participants in the high value conditions increased their
shock tolerance from pre-intervention to post-intervention.
Although there was no significant effect for strategy, the
influence of value was directionally consistent with the main
hypothesis.

It was hypothesized that individuals using the distraction
strategy would report less pain than those in the acceptance
condition, given that control strategies directly target and
attempt to reduce negative pain-related thoughts. Similar
to Johnson et al,?” this hypothesis was not supported in the
current study. Distraction is generally thought to be helpful
for dealing with acute pain so the reasons for our findings
are unclear. However, some possible explanations are that
the distraction technique was not powerful enough, or not
powerful enough in the context of a demanding experimental
protocol. It is also possible that those utilizing distraction were
not well matched in terms of a preference for using distraction
to deal with pain. As noted, in experiment 2, we found a dif-
ference for individuals classified as accepting by their AAQ
scores; accepting individuals in the acceptance conditions

increased their shock tolerance from pre-intervention to
post-intervention more than did accepting individuals in the
distraction condition. This supports the findings of other
studies that have also indicated the importance of matching
coping strategy with coping style.’**! However, we did not
measure preference for avoidance/distraction as a preferred
coping response in the presence of pain.

The lack of significant results for strategy is puzzling in
light of the moderate or large effect sizes reported in some
other studies.”®*® A close examination of the adherence
measures incorporated into the current study may help to
explain the findings. The adherence data suggest that indi-
viduals may not have adequately understood the acceptance
intervention and may have used a strategy that did not actually
reflect acceptance. Perhaps the strongest evidence for this is
revealed by data from ratings of participants’ summaries of
the strategies they used to cope with the pain, which showed
that distraction participants were better at using distraction
strategies than participants in the acceptance conditions were
at reflecting an acceptance stance. Acceptance is a complex
strategy involving several aspects or features and having

a number of correlates and predictors.'**

This complex
psychological process presents challenges for clinical popu-
lations, and may be even more challenging for nonclinical
populations where the pain experience is limited in time.
Acceptance has also been identified as difficult to teach effec-
tively, especially in the absence of a concrete, life-relevant
goal.’” Our primary interest in conducting this study was to
look at different strategies for responding to pain, namely
acceptance and control (distraction). However, acceptance
in clinical situations tends to be used as a possible way of
coping with persistent pain. Our experimental paradigm used
an acute pain stimulus and so due caution must be taken in
not overinterpreting findings from an experimental acute
pain paradigm to the challenge of coping with chronic daily
pain. In that context, it is quite possible that the acceptance
strategy used by participants in this experiment was not an
adequate representation of acceptance as used in clinical
pain contexts.

Independent evaluations of participants’ summaries
of the video interventions also revealed a pattern of lower
understanding in the acceptance conditions. Additionally,
participants in the distraction conditions in both experiments
reported using the strategy more often than participants in
the acceptance conditions.

In terms of the role of values, there was a lack of a
significant main effect for the manipulation of the values
context carried out in experiment 1 and the altered values
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manipulation carried out in experiment 2. There was,
however, a significant effect of value on pain tolerance
in participants in experiment 2 who identified pain as the
primary reason they chose to end the post-intervention pain
task. Participants in the high value conditions increased their
shock tolerance significantly more than those in the low value
conditions. This may suggest that those in the high values
condition were motivated to continue with the pain task.

The lack of the expected results for acceptance combined
with a high value context could be interpreted as a failure of
the values manipulation. It is possible that participants did
not value participation in the experiment, as was required
in the high value conditions. Some evidence supports this
hypothesis. For example, some participants in both experi-
ments decided not to subject themselves to any shock in the
pre-intervention pain task. Similarly, 31% chose to end the
post-intervention pain task due to impatience, boredom, or
lack of incentive. This indicates that these participants did
not value the goal of getting to the end of the experiment.
In a helpful review of the role of motivation in attentional
aspects of pain, it has been suggested that the degree to
which attentional control is successful may well depend on
contextual factors such as the characteristics of the pain itself
and the characteristics of the goal being pursued. This may
be especially important if the pursued activity is directed
toward amelioration of the pain, in which case attention may
be more likely to be captured by the pain.*

Future similar experimental research studies might benefit
from incorporating some additional measures in relation to
the values dimension. In particular, it may be beneficial to
include a Likert scale item requiring participants to indicate
how important they perceive it to be that they reach the end
of the task or asking participants whether or not they felt the
research could offer a valuable contribution, thereby identify-
ing the value they assigned to participation.

An additional factor that may have contributed to the lack
of significant results in this study was a possible difficulty
with the concept of values as operationalized in the study.
The conceptualization of values in this study relates more to
short-term “trivial” goals rather than the ACT conceptualiza-
tion of values that involves defining life directions.

The study has several limitations. From an ACT per-
spective, a limitation of the pain task was that it was of no
obvious value for participants to proceed. There was an
altruistic rationale (to help those with chronic pain) provided
to those in the high value condition in experiment 2, but
this may not have been personal enough to affect behavior.
A suggestion for future research would be to personalize the

values manipulation in similar studies. In particular, research
might best target specific values where a discrepancy has
been identified between importance and pursuit. This is also
more likely to resemble more closely the approach taken by
clinicians using ACT with those affected by chronic pain.

The sample size of both experiments was relatively small.
However, it should be noted that the n value obtained in both
the current experiments is comparable with the sample sizes
used in similar studies.!!¢!7

The experiment was somewhat complicated and diffi-
cult for participants to navigate. The experimental protocol
required high levels of concentration in addition to the ability
to switch tasks frequently, work on a computer, listen to and
summarize the video-presented protocol in written format,
access and write down personal information from their own
lives, and engage in physical activity. While the variety of
tasks to be navigated undoubtedly made the experiment
more interesting, the possibility is increased that participants
were unable to fully process and understand what was being
asked of them.

There is some concern that the instructions in relation to
acceptance in the study were not sufficient. Acceptance is a
very complex dynamic construct that involves reorienting
perceptions and expectations. It is difficult to teach effec-
tively in an experimental setting, removed from the context
of real-life experience. Furthermore, the participants in this
study were pain-free and the pain experienced was acute.
It is possible that patients with chronic pain might react
differently. It also seems likely that the idea of acceptance
will make more “sense” for a person with chronic pain
in comparison to a person with acute, experimentally-
induced pain.

Future research may consider dividing the protocol into
separate sessions conducted on individual days in order to
reduce the demands on participants. Additional motivating
contexts might also be added, such as introducing an element
of competition.

This study may be educational in indicating factors that
require further attention from researchers in the context of
experimental studies of acceptance. These factors include
lack of understanding of acceptance and lack of valuing of
participation.

There is evidence suggesting that matching preferred
coping strategies with actual coping strategies improves the
effectiveness of those strategies with regard to pain thresh-
old and tolerance.** Future experimental studies may help
refine clinical interventions by discovering which individu-
als would be most likely to benefit from acceptance-based
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or control-based interventions and in what context (eg, high

pain intensity, short-term or long-term pain). Further research

is needed to achieve such refinement.
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