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Abstract

Objectives—Based on the idea that thoughts held about pain may represent “self-suggestions” 

and evidence indicating that people with higher levels of trait hypnotizability are more responsive 

to suggestions, the current study evaluated hypothesized moderating effects of hypnotizability on 

the associations between pain-related thoughts and both pain intensity and pain interference.

Methods—Eighty-five individuals with chronic pain were given measures of hypnotizability, 

pain intensity, pain interference, and pain-related thoughts (control beliefs, catastrophizing).

Results—Analyses supported a moderating role of hypnotizability on the association between 

control beliefs and pain interference. Specifically, the negative association between pain control 

beliefs and pain interference were stronger among those with higher trait hypnotizability than 

between those with lower trait hypnotizability.

Discussion—The study findings, if replicated in additional samples of individuals with chronic 

pain, have important clinical and theoretical implications. For example, if trait hypnotizability is 

found to predict an individual’s response to a particular technique of cognitive therapy – such as 

focusing on and repeating pain control belief self-statements – measures of hypnotizability could 

be used to identify individuals who might be most responsive to this technique. The current 

findings indicate that research to further examine this possibility is warranted.
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Chronic pain is a significant problem worldwide that has complex biopsychosocial causes 

and impacts.1–3 The beliefs that individuals have about pain are hypothesized to play an 

important role in their experience of and response to pain.4–6 Two belief domains that have 

been consistently shown to be associated with pain and its impact are control beliefs (i.e., 

beliefs about one’s ability to control pain) and catastrophizing (i.e., very negative self-

statements about pain and its implications for one’s well-being) 4,7–10. However, the 

*Corresponding author at: Department of Rehabilitation Medicine, University of Washington, Box 359612, Harborview Medical 
Center, 325 Ninth Avenue, Seattle, WA, 98104, USA. Tel: +1 206-543-3185; fax +1 206-897-4881; mjensen@uw.edu. 

All of the other authors declare no conflicts of interest related to this study.

HHS Public Access
Author manuscript
Clin J Pain. Author manuscript; available in PMC 2017 June 01.

Published in final edited form as:
Clin J Pain. 2016 June ; 32(6): 506–512. doi:10.1097/AJP.0000000000000294.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



magnitude of the associations between measures of these beliefs and measures of pain and 

pain interference is not always strong, consistent with the possibility that there may be 

factors that moderate these associations; that is, it is possible that these beliefs play a larger 

role in functioning for some individuals than others.

Knowledge regarding the factors that moderate the impact of pain-related beliefs on 

functioning would have a number of practical implications.11 First, this knowledge could 

potentially inform better patient-treatment matching; patients for whom pain beliefs play a 

larger role in functioning may benefit more from cognitive therapy that targets changes in 

these beliefs. Second, greater knowledge in this area could provide information that may be 

useful for enhancing treatment efficacy. For example, if a moderating factor was modifiable, 

outcomes could be enhanced by better preparing patients for pain treatment using 

interventions that target the moderating variable (e.g., Motivational Interviewing to enhance 

motivation for treatment engagement 12–14 or hypnosis to enhance response to cognitive 

behavioral therapy 15–16).

To the extent that pain-related beliefs and attributions can be viewed as “self-suggestions,” 

and given evidence indicating that individuals who score higher on measures of general 

hypnotizability are more responsive to suggestions than individuals who score lower on 

measures of hypnotizability,17–19 we have hypothesized that people with more trait 

hypnotizability might evidence stronger associations between thoughts – including 

catastrophizing thoughts and pain control beliefs – and outcomes that are influenced by 

those beliefs.20 In short, higher levels of trait hypnotizability may make individuals with 

chronic pain more vulnerable to the negative effects of catastrophizing and more responsive 

to the positive effects of control beliefs. Preliminary support for this possibility comes from 

research showing that, relative to individuals with lower hypnotizability scores, individuals 

with higher hypnotizability scores (1) demonstrate stronger affective responses to violent 

films,21 (2) are more likely to believe that a hypnotically suggested event had actually 

occurred,22–23 and (3) can find it more difficult to shift from negative to positive moods 

when moods are induced by negative images.24

Given these considerations, the aim of this study was to test a hypothesized moderating 

effect of hypnotizability on the associations between measures of pain-related beliefs and 

measures of pain intensity and patient functioning. Specifically, we hypothesized that 

hypnotizability would moderate the associations between measures of pain-related 

catastrophizing and control beliefs and measures of pain intensity and pain interference, 

such that individuals with higher hypnotizability scores would evidence stronger 

associations between measures of these variables than individuals with lower hypnotizability 

scores; that is, hypnotizability would amplify the negative effects of catastrophizing and the 

positive effects of control beliefs.

METHODS

Study participants

The subjects who provided data for this study are individuals with disabilities (multiple 

sclerosis [MS], n = 54; spinal cord injury [SCI], n = 15; muscular dystrophy [MD], n = 15; 
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acquired amputation [AMP], n = 1) who are participating in an ongoing clinical trial 

examining the efficacy and mechanisms of three psychological treatments for chronic pain, 

relative to an education control condition. However, all of the data reported here were 

collected at pre-treatment, prior to randomization. In order to participate in the study, 

individuals must: (1) be 18 years of age or older; (2) have a disability diagnosis as verified 

by either (a) a review of the individual’s University of Washington Medical or Harborview 

Medical Center medical records, or (b) verification confirmed by the participant’s physician; 

(3) have a significant chronic pain problem that has lasted 6 months or more that started or 

became worse since the onset of their disability; (4) have average pain intensity rating of ≥4 

on a 0–10 NRS of pain intensity in the last week; (5) report experiencing pain at least half of 

the days in the past four weeks; and (6) be able to read, speak, and understand English.

Study exclusion criteria include: (1) having severe cognitive impairment defined as two or 

more errors on a 6-item cognitive screener;25 (2) having severe psychiatric condition or 

psychiatric symptoms that would interfere with participation, specifically active suicidal 

ideation with intent to harm oneself or active delusional or psychotic thinking; (3) having a 

history of receiving psychological treatment for pain in the past, as reflected by either/or (a) 

having attended more than three treatment sessions in outpatient setting that focused on 

treatment of pain and (b) having received inpatient comprehensive pain treatment where 

learning pain management was the primary reason for treatment; (5) currently receiving any 

psychological treatment for pain; (6) having participated in any previous research study or 

currently participating in a research study conducted by investigators in the Department of 

Rehabilitation Medicine that involved pain management via psychological treatments; (7) 

having a significant skull defect; (8) history of a seizure condition within the last year; (9) 

having permanent braiding, dreadlocks, or a hair piece; and (10) skull contains metal plates 

or screws, or if the skull beneath the scalp has missing sections or holes. The latter four 

exclusion criteria are included because the parent study involves assessment of brain activity 

before and after treatment using electroencephalogram, and these factors could potentially 

interfere with the interpretation of the electroencephalogram data.

Measures

Although a number of variables are assessed at baseline in the ongoing parent study, the 

variables needed to describe the sample and test the hypothesis here include measures of (1) 

demographic and diagnosis-related variables, (2) pain-related beliefs (catastrophizing and 

control beliefs), (3) average pain intensity, (4) pain interference, and (5) hypnotizability.

Demographic and diagnosis-related variables—All study participants were asked to 

respond to questions asking them about their age, sex, ethnicity, employment status, and 

diagnosis (i.e., SCI, MS, MD, or AMP). In addition, the participants were asked to provide 

information regarding the duration of their disability (e.g., time since SCI onset, or 

amputation, or onset of first MS or MD symptoms).

Pain-related beliefs—We assessed two pain-related beliefs in this study: catastrophizing 

and control beliefs. Catastrophizing beliefs were assessed using the 13-item Pain 

Catastrophizing Scale (PCS 26). The PCS is the most commonly used measure of 
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catastrophizing in pain research, and a great deal of evidence supports its reliability and 

validity as a measure of pain-related catastrophizing.26,27 The PCS items can be scored to 

create three subscales (assessing three components of catastrophizing: rumination, 

magnification, and helplessness) or to create a single total score.26 The total scale score is 

most often used in research in this area (e.g., 28–30) because of evidence that all of the items 

load onto a single global factor (i.e., the subscale scores are strongly associated with one 

another), the total score (but not the individual scales) can be used as an interval-level 

scale.31 Moreover, performing analyses with all three subscales separately would triple the 

analyses needed, decreasing power. For these reasons, we used the total score in the current 

study. The internal consistency (Cronbach’s alpha) of the PCS in the current sample was 

0.91, indicating excellent reliability.

Control beliefs were assessed using the 10-item Control scale from the Survey of Pain 

Attitudes (SOPA 32). The SOPA Control scale assesses the extent to which the respondent 

believes that he or she can control the experience of pain. Respondents indicate the extent to 

which each of the statements regarding pain control beliefs is true for them on a 0 (“This is 
untrue for me”) to 4 (“This is very true for me”) scale. The Control scale has evidenced good 

test-retest stability over a 2-week period (r = .79) and good internal consistency (Cronbach’s 

alphas range from .78 to .84).32 Its validity is supported by its negative associations with key 

pain-related variables including pain intensity and pain interference.33–35 The internal 

consistency (Cronbach’s alpha) of the SOPA Control scale was 0.69, indicating adequate 

reliability in the current sample.

Average pain intensity—Average pain intensity was measured using a composite score 

(average) of four 0–10 Numerical Rating Scale (NRS) ratings of 24-hour recalled average 

pain, assessed within a 7-day window by telephone interview by a research staff member. 

For each of the individual ratings, participants were asked to rate their “average pain over 

the past 24 hours on a 0–10 scale, where 0 is ‘No pain’ and 10 is ‘Pain as bad as you can 
imagine.’ NRSs are recommended over other pain intensity ratings scales because of their 

relative strengths, including (1) a great deal of evidence supporting their reliability and 

validity, (2) understandability and ease of use, and (3) ease of administration and 

scoring.36,37 The use of composite scores has been recommended over individual ratings as 

a way to increase the reliability and precision of measurement, and evidence supports this 

approach.38 The internal consistency (Cronbach’s alpha) of the composite pain intensity 

score was 0.89, indicating good reliability for this measure in our sample.

Pain interference—Pain interference with activities was assessed using the 7-item Pain 

Interference scale of the Brief Pain Inventory 39. This measure assesses the extent to which 

pain interferes with seven activity domains. Participants indicate level of interference with 

activity in each domain on 0 (“Does not interfere”) to 10 (“Completely interferes”) scales. 

The BPI Pain Interference scale is commonly used in pain research, and has evidenced 

reliability and validity across a wide variety of pain populations, including individuals with 

SCI 40 and MS.41 The internal consistency (Cronbach’s alpha) of the BPI Pain Interference 

scale in the current sample was 0.87, indicating good reliability.
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Hypnotizability—Hypnotizability was assessed using the Stanford Hypnotic Clinical 

Scale (SHCS; 42) by research staff members who were trained and supervised by a licensed 

clinical psychologist (MPJ) highly experienced with this measure. The measure begins with 

a standard hypnotic induction, which is followed by five suggestions (for hand movement, 

age regression, experiencing a dream, a posthypnotic suggestion, and posthypnotic amnesia). 

Participant responses to each suggestion are coded as a “0” or “1”, depending on whether 

they meet criteria for responding to the suggestion. The responses are then summed to create 

the total score, which can range from 0 to 5. The SHCS has demonstrated validity through 

its strong correlation with other measures of hypnotizability.43

Procedures

Research staff conducted an informed consent process with all prospective participants who 

were deemed eligible to participate and expressed interest in participating in the study. 

Following enrollment, research staff members administered the Stanford Hypnotic Clinical 

Scale (SHCS 42) in person with all enrolled participants. Research staff then collected basic 

demographic and diagnosis-related information from the participants either in person or via 

telephone.

Shortly before the treatment phase of the study, research staff completed a telephone 

assessment period with all participants. Each assessment period consisted of four telephone 

assessments during a 7-day period with a minimum of 24 hours between each assessment. 

During each of the four telephone assessments participants reported their average pain 

intensity in the past 24 hours using a 0–10 Numerical Rating Scale (NRS) as described 

above. In addition, sometime during the telephone assessment period research staff collected 

from participants self-report data regarding pain-related beliefs and pain interference. 

Participants were compensated $30 for completing the assessment period described above. 

All study procedures were approved by an Institutional Review Board (IRB) Committee at 

the University of Washington prior to initiation of the study.

Data analysis

We first computed descriptive statistics for the demographic and diagnosis-related variables 

to describe the sample, and computed means and standard deviations of the study variables, 

as well as their zero-order correlations. We then performed a series of four hierarchical 

regression analyses to test the hypothesized moderating effect of hypnotizability on the 

associations between the measures of pain-related beliefs (catastrophizing and control 

beliefs) and the criterion variables (average pain intensity and pain interference). In these 

analyses, all of the predictor variables were first centered in order to minimize the effects of 

multicolinearity on the unreliability of beta weights when testing the interaction effects.44 In 

the first step of the two analyses predicting pain interference, we entered the measure of 

average pain intensity to control for the effects of pain intensity on interference. In step 2 of 

the analyses predicting pain interference, we entered either the measure of catastrophizing or 

control beliefs. For the regression analyses predicting pain intensity, we entered the belief 

measures in the first step. We then entered the 6-point measure of hypnotizability, followed 

by a term representing their interaction. Support for a moderating effect of hypnotizability 

would require that the interaction term contribute a significant amount of variance to the 
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prediction of the criterion variable.44 To help understand the potential moderating effects of 

hypnotizability on the associations between the belief measures and the criterion variables, 

we then computed zero-order correlations between the pain belief measures (measuring 

catastrophizing and control beliefs) and the criterion variables, separately for participants 

with high (above the median) and low (below the median) trait hypnotizability. We used an 

alpha level of .05 to determine that an effect was statistically significant.

RESULTS

Description of the study participants and study variables

Eighty-five individuals provided data for the analyses presented here. Table 1 presents the 

descriptive data for these study participants. Table 2 presents the means and standard 

deviations of the study variables and their correlations.

Tests of the moderating effects of hypnotizability

A statistically significant moderating effect of hypnotizability was found in one of the four 

regression analyses, as indicated by a significant interaction effect. Specifically, 

hypnotizability demonstrated a significant moderating effect on the association between 

control beliefs and pain interference (see Table 3).

The correlation coefficients computed to explain the moderating effects found are presented 

in Table 4. Consistent with the study hypothesis, the association between control beliefs and 

pain interference was stronger among those with higher hypnotizability scores than those 

with lower hypnotizability scores. Moreover, a similar (albeit non-significant) pattern 

indicating larger associations between beliefs and the criterion variables with higher 

hypnotizability scores emerged for each of the pairs of variables. That is, the correlation 

coefficients between the belief measure and both of the criterion variables evidenced a larger 

absolute value for individuals with higher trait hypnotizability than those with lower 

hypnotizability.

DISCUSSION

The current findings provide limited support for the hypothesis that the strength of the 

relationships between pain beliefs (in this case, catastrophizing and pain control beliefs) and 

pain-related outcome/functioning domains (in this case, pain intensity and pain interference) 

are moderated by hypnotizability. The predicted pattern was statistically significant for one 

of the four relationships examined (hypnotizability as moderating the association between 

control beliefs and pain interference). However, the pattern (i.e., a pattern of stronger 

positive associations between catastrophizing and both pain intensity and pain interference 

and of stronger negative associations between control beliefs and both pain intensity and 

pain interference) emerged in all of the analyses.

Differences in the effect size of the moderating influence of hypnotizability on the 

associations between belief measures and outcomes could emerge under at least two 

conditions. First, such findings would occur if there is variability in the causal impact of pain 

beliefs on outcomes. That is, a model hypothesizing that higher hypnotizability enhances the 
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effects of self-suggestions on outcomes would predict a stronger moderating effect of 

hypnotizability for those beliefs/self-suggestions that have larger causal effects on the 
outcome variable in question. Thus, the present findings are consistent with (but do not 

prove) control beliefs as having a causal impact on decreasing pain interference, where these 

beliefs are “self-suggestions” which impact interference more strongly for those with higher 

hypnotizability. Weaker (and non-significant) findings regarding the moderating role of 

hypnotizability on the associations between catastrophizing and pain interference and 

between both beliefs and pain intensity would occur if either (1) these beliefs have a 

minimal causal influence on outcomes or (2) higher hypnotizability does not enhance the 

extent to which these beliefs seem “real” to patients.

Differences in the effect sizes of a linear moderating effect of hypnotizability on the 

associations between beliefs and important outcomes could also occur if some of the effects 

are not linear. For example, it is possible that it only takes certain minimal level of 

hypnotizability for one’s thoughts to influence outcomes; very high levels of hypnotizability 

may not make an individual any more responsive to self-suggestions than medium levels of 

hypnotizability. Some preliminary support for this possibility came from the descriptive 

analyses examining the strengths of the associations between beliefs and the criterion 

variables for participants with low, medium, and high hypnotizability. Specifically, there was 

always an increase – and sometimes a substantial increase – in the strength of the 

associations from the low to medium hypnotizability participants. However, there was not a 

continued increase in the strength of the association between pain beliefs and the criterion 

variables as hypnotizability scores increased from medium to high levels. Future research is 

needed to determine if the linear associations (for hypnotizability moderating the effects of 

control beliefs on pain interference) and non-linear associations (for hypnotizability 

moderating effects on the other associations) suggested here replicate in other samples.

If the findings reported here do replicate, however, they would have important clinical 

implications. Specifically, the findings raise the possibility that having at least a moderate 

level of trait hypnotizability might be considered both a strength (i.e., something that 

facilitates being more open and responsive to beneficial self-suggestions and adaptive 

clinical suggestions) and a vulnerability factor (i.e., something that facilitates being more 

responsive to maladaptive self-suggestions or the negative suggestions of others) in 

individuals with chronic pain. Thus, for example, individuals with at least medium levels of 

trait hypnotizability may potentially be more responsive to cognitive therapy exercises that 

include ongoing reminders of positive self-suggestions (also known as “coping self-

statements”), for example by writing these statements down, putting them on cards, and 

displaying the cards throughout the house in prominent locations 5. If so, then assessing and 

knowing a patient’s hypnotizability level,43,45 could help guide treatment and help identify 

the specific exercises that patients may be more likely to benefit from.

The findings also have important theoretical implications. First, they identify a factor 

(hypnotizability) that has the potential to explain some of the discrepant findings regarding 

the importance of beliefs to patient functioning; for example, findings that show variability 

in the associations between catastrophizing and measures of patient functioning.46 The study 

findings are also interesting to consider in light of the increasing focus of researchers on 
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cognitive process (i.e., what people do with their thoughts) as being distinct from cognitive 

content (i.e., the content of thoughts) in the pain literature.47,48 For example, one of the key 

components of the psychological flexibility model of chronic pain 49,50 – cognitive defusion 

– has been defined as “…the ability to experience a distinction between thoughts and the 

things they described…”.49 A recently developed measure of cognitive fusion, which is the 

opposite of cognitive defusion, includes items such as “My thoughts cause me distress or 

emotional pain” and “I struggle with my thoughts.” 51 It is possible that people with high 

levels of cognitive fusion may be those who also score higher on trait measures of 

hypnotizability – self-hypnosis may be an important underlying process by which people 

can become fused to their thoughts. On the other hand, it is possible that individuals with at 

least medium levels of trait hypnotizability may be more able to use self-hypnosis to “de-

fuse” from cognitive content. Thus, the current findings suggest avenues for future research 

to help understand the processes that may impact how individuals adjust to pain and to more 

effectively match patients to specific treatments.

As mentioned previously, it is possible that some thoughts or categories of thoughts may 

have larger effects on some domains of patient function than others. For example, research 

has found stronger associations between negative/maladaptive beliefs and coping responses 

and measures of pain interference than between positive/adaptive beliefs and coping 

responses and measures of pain interference.52 The current findings suggest that the negative 

belief domain of catastrophizing might evidence stronger effects on pain intensity and 

interference among those with at least medium levels of hypnotizability than the positive 

belief domain of pain control. It would be interesting to see if this potentially larger 

moderating effect on negative beliefs replicates in additional samples using different 

measures of beliefs.

Although all studies have limitations, three key limitations of the current study stand out. 

First, with a relatively small sample size of 85 participants, it is possible that some 

significant effects went undetected. For example, 3% and 4% of additional variance in pain 

intensity was explained by the interactions predicting pain intensity (Table 2). These effect 

sizes, if reliable, would have emerged as statistically significant in a larger sample. Second, 

the data for this study are cross-sectional. This means that we cannot make causal 

conclusions regarding any effects of the beliefs – that catastrophizing or control beliefs 

“cause” more pain intensity or interference (e.g., especially among participants with medium 

or higher levels of hypnotizability). Such conclusions could only be made in experimental 

studies in which individuals with high versus low hypnotizability were trained or 

encouraged to alter their beliefs and self-statements, and then any improvements in pain 

intensity or interference following this training were found to be larger among those with 

higher trait hypnotizability. However, the current findings suggest that research examining 

these possible causal relationships is warranted. Finally, to our knowledge this study 

represents the first time that the moderating influence of hypnotizability on the associations 

between measures of pain beliefs and pain-related outcomes have been examined. Future 

research is needed to determine the extent to which the current findings replicate in other 

samples of individuals with chronic pain.
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Despite the study’s limitations, the current findings identified a factor that may moderate the 

impact of pain-related beliefs and cognitive content on important outcomes in individuals 

with chronic pain. These findings, if replicated, could have important clinical and theoretical 

implications. First, if future research indicates that hypnotizability influences a patient’s 

response to a particular technique of cognitive therapy, measures of hypnotizability could 

potentially be used to identify patients who could be particularly responsive to this specific 

treatment approach. Moreover, given evidence that hypnotizability can be modified, at least 

to some degree,53–56 the current findings suggest the possibility that outcomes from 

treatments which are influenced by hypnotizability might be enhanced by procedures to 

increase hypnotizability prior to starting those treatments. Third, the construct of 

hypnotizability may provide a useful framework for understanding how simple “words” said 

to oneself or others can impact outcomes – for example, how individuals might become “de-

fused” to their beliefs with treatment 49,51. It is well known that words said by clinicians can 

heal as well as hurt.57,58 The current findings suggest that the words we tell ourselves may 

have similar effects.

Acknowledgments

The ongoing study that provided the data for this paper is supported by Award Number R01 HD070973 from the 
National Institutes of health, National Institute of Child Health and Human Development, National Center for 
Medical Rehabilitation Research. The content is solely the responsibility of the authors and does not necessarily 
represent the official views of the National Institutes of Health, National Institute of Child Health and Human 
Development, or National Center for Medical Rehabilitation Research. Mark P. Jensen is the author of two books 
related to the topic of this paper (Hypnosis for chronic pain management: Therapist guide and Hypnosis for chronic 
pain management: Workbook). He receives royalties for the sale of these books, but has no other conflicts of 
interested related to this study.

References

1. IOM. Relieving pain in america: A blueprint for transforming prevention, care, education, and 
research. Washington, DC: The National Academics Press; 2011. 

2. Tsang A, Von Korff M, Lee S, et al. Common chronic pain conditions in developed and developing 
countries: gender and age differences and comorbidity with depression-anxiety disorders. J Pain. 
2008; 9:883–891. [PubMed: 18602869] 

3. Novy DM, Nelson DV, Francis DJ, et al. Perspectives of chronic pain: an evaluative comparison of 
restrictive and comprehensive models. Psychol Bull. 1995; 118:238–247. [PubMed: 7568572] 

4. Boothby, JL.; Thorn, BE.; Stroud, MW., et al. Coping with pain. In: Turk, DC.; Gatchel, RJ., editors. 
Psychosocial factors in pain. New York: Guilford Press; 1999. p. 343-359.

5. Thorn, BE. Cognitive therapy for chronic pain : a step-by-step guide. New York: Guilford Press; 
2004. p. xxivp. 278

6. Ehde DM, Jensen MP. Feasibility of a cognitive restructuring intervention for treatment of chronic 
pain in persons with disabilites. Rehabil Psychol. 2004; 49:254–258.

7. Jensen MP, Turner JA, Romano JM, et al. Coping with chronic pain: A critical review of the 
literature. Pain. 1991; 47:249–283. [PubMed: 1784498] 

8. Sullivan MJ, Thorn B, Haythornthwaite JA, et al. Theoretical perspectives on the relation between 
catastrophizing and pain. Clin J Pain. 2001; 17:52–64. [PubMed: 11289089] 

9. Tan G, Jensen MP, Robinson-Whelen S, et al. Measuring control appraisals in chronic pain. J Pain. 
2002; 3:385–393. [PubMed: 14622742] 

10. Jensen MP, Moore MR, Bockow TB, et al. Psychosocial factors and adjustment to chronic pain in 
persons with physical disabilities: a systematic review. Arch Phys Med Rehabil. 2011; 92:146–
160. [PubMed: 21187217] 

Jensen et al. Page 9

Clin J Pain. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



11. Kazdin AE. Understanding how and why psychotherapy leads to change. Psychother Res. 2009; 
19(4–5):418–428. [PubMed: 19034715] 

12. Ang DC, Kaleth AS, Bigatti S, et al. Research to encourage exercise for fibromyalgia (REEF): use 
of motivational interviewing, outcomes from a randomized-controlled trial. Clin J Pain. 2013; 
29:296–304. [PubMed: 23042474] 

13. Tse MM, Vong SK, Tang SK. Motivational interviewing and exercise programme for community-
dwelling older persons with chronic pain: a randomised controlled study. J Clin Nurs. 2013; 
22(13–14):1843–1856. [PubMed: 23279630] 

14. Vong SK, Cheing GL, Chan F, et al. Motivational enhancement therapy in addition to physical 
therapy improves motivational factors and treatment outcomes in people with low back pain: a 
randomized controlled trial. Arch Phys Med Rehabil. 2011; 92:176–183. [PubMed: 21272712] 

15. Kirsch I, Montgomery G, Sapirstein G. Hypnosis as an adjunct to cognitive-behavioral 
psychotherapy: a meta-analysis. J Consult Clin Psychol. 1995; 63:214–220. [PubMed: 7751482] 

16. Jensen MP, Ehde DM, Gertz KJ, et al. Effects of self-hypnosis training and cognitive restructuring 
on daily pain intensity and catastrophizing in individuals with multiple sclerosis and chronic pain. 
Int J Clin Exp Hypn. 2011; 59:45–63. [PubMed: 21104484] 

17. Milling LS, Coursen EL, Shores JS, et al. The predictive utility of hypnotizability: the change in 
suggestibility produced by hypnosis. J Consult Clin Psychol. 2010; 78:126–130. [PubMed: 
20099958] 

18. Green JP, Barabasz AF, Barrett D, et al. Forging ahead: the 2003 APA Division 30 definition of 
hypnosis. Int J Clin Exp Hypn. 2005; 53:259–264. [PubMed: 16076663] 

19. Milling LS. Is high hypnotic suggestibility necessary for successful hypnotic pain intervention? 
Curr Pain Headache Rep. 2008; 12:98–102. [PubMed: 18474188] 

20. Jensen MP, Adachi T, Tomé-Pires C, et al. Mechanisms of hypnosis: Towards the development of a 
biopsychosocial model. Int J Clin Exp Hypn. 2015; 63:34–75. [PubMed: 25365127] 

21. Crowson JJ Jr, Conroy AM, Chester TD. Hypnotizability as related to visually induced affective 
reactivity: a brief communication. Int J Clin Exp Hypn. 1991; 39:140–144. [PubMed: 1894387] 

22. Labelle L, Laurence JR, Nadon R, et al. Hypnotizability, preference for an imagic cognitive style, 
and memory creation in hypnosis. J Abnorm Psychol. 1990; 99:222–228. [PubMed: 2212271] 

23. Bryant RA, Mallard D. Seeing is believing: the reality of hypnotic hallucinations. Conscious Cogn. 
2003; 12:219–230. [PubMed: 12763006] 

24. Enea V, Dafinoiu I. Flexibility in processing visual information: effects of mood and hypnosis. Int J 
Clin Exp Hypn. 2013; 61:55–70. [PubMed: 23153385] 

25. Callahan CM, Unverzagt FW, Hui SL, et al. Six-item screener to identify cognitive impairment 
among potential subjects for clinical research. Med care. 2002; 40:771–781. [PubMed: 12218768] 

26. Sullivan MJL, Bishop S, Pivik J. The Pain Catastrophizing Scale: Development and validation. 
Psychol Assess. 1995; 7:524–532.

27. Osman A, Barrios FX, Kopper BA, et al. Factor structure, reliability, and validity of the Pain 
Catastrophizing Scale. J Behav Med. 1997; 20:589–605. [PubMed: 9429990] 

28. Dimova V, Horn C, Parthum A, et al. Does severe acute pain provoke lasting changes in attentional 
and emotional mechanisms of pain-related processing? A longitudinal study. Pain. 2013; 
154:2737–2744. [PubMed: 23933182] 

29. Scott W, Wideman TH, Sullivan MJ. Clinically meaningful scores on pain catastrophizing before 
and after multidisciplinary rehabilitation: a prospective study of individuals with subacute pain 
after whiplash injury. Clin J Pain. 2014; 30:183–190. [PubMed: 23552561] 

30. Parr JJ, Borsa PA, Fillingim RB, et al. Pain-related fear and catastrophizing predict pain intensity 
and disability independently using an induced muscle injury model. J Pain. 2012; 13:370–378. 
[PubMed: 22424914] 

31. Walton DM, Wideman TH, Sullivan MJ. A Rasch analysis of the pain catastrophizing scale 
supports its use as an interval-level measure. Clin J Pain. 2013; 29:499–506. [PubMed: 23328327] 

32. Jensen, MP.; Karoly, P. Survey of Pain Attitudes: Professional manual. Lutz, FL: Psychological 
Assessment Resources; 2008. 

Jensen et al. Page 10

Clin J Pain. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



33. Jensen M, Keefe FJ, Lefebvre JC, et al. One- and two-item measures of pain beliefs and coping 
strategies. Pain. 2003; 104:453–469. [PubMed: 12927618] 

34. Osborne TL, Jensen MP, Ehde DM, et al. Psychosocial factors associated with pain intensity, pain-
related interference, and psychological functioning in persons with multiple sclerosis and pain. 
Pain. 2007; 127(1–2):52–62. [PubMed: 16950570] 

35. Hanley MA, Raichle K, Jensen M, et al. Pain catastrophizing and beliefs predict changes in pain 
interference and psychological functioning in persons with spinal cord injury. J Pain. 2008; 9:863–
871. [PubMed: 18550442] 

36. Jensen, MP.; Karoly, P. Self-report scales and procedures for assessing pain in adults. In: Turk, 
DC.; Melzack, R., editors. Handbook of pain assessment. Vol. 3. New York: Guilford Press; 2011. 
p. 19-44.

37. Dworkin RH, Turk DC, Farrar JT, et al. Core outcome measures for chronic pain clinical trials: 
IMMPACT recommendations. Pain. 2005; 113:9–19. [PubMed: 15621359] 

38. Jensen M, Turner JA, Romano JM, et al. Comparative reliability and validity of chronic pain 
intensity measures. Pain. 1999; 83:157–162. [PubMed: 10534586] 

39. Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain Inventory. Ann Acad Med 
Singapore. 1994; 23:129–138. [PubMed: 8080219] 

40. Raichle K, Osborne TL, Jensen M, et al. The reliability and validity of pain interference measures 
in persons with spinal cord injury. J Pain. 2006; 7:179–186. [PubMed: 16516823] 

41. Osborne TL, Raichle KA, Jensen MP, et al. The reliability and validity of pain interference 
measures in persons with multiple sclerosis. J Pain Symptom Manage. 2006; 32:217–229. 
[PubMed: 16939846] 

42. Morgan AH, Hilgard JR. The Stanford Hypnotic Clinical Scale for adults. Am J lin Hypn. 1978–
1979; 21(Suppl 3):134–147.

43. Hilgard, ER.; Hilgard, JR. Hypnosis in the relief of pain. Los Altos, CA: W. Kaufman; 1975. 

44. Cohen, J.; Cohen, P. Applied mulitiple regression/correlation analysis for the behavioral sciences. 
Hillsdale, New Jersey: Lawrence Erlbaum Associates; 1983. 

45. Weitzenhoffer, AM.; Hilgard, ER. [Accessed April 3, 2015] Stanford Hypnotic Susceptibility 
Scale, Form C. [Modified by John F. Kihlstrom, 01/15/1996]. Available at: http://ist-
socrates.berkeley.edu/~kihlstrm/PDFfiles/Hypnotizability/SHSSC%20Script.pdf

46. Chatkoff DK, Leonard MT, Maier KJ. Pain Catastrophizing Differs Between and Within West 
Haven-Yale Multidimensonal Pain Inventory (MPI) Pain Adjustment Classifications: Theoretical 
and Clinical Implications from Preliminary Data. Clin J Pain. 2015; 31:349–354. [PubMed: 
24866855] 

47. Jensen MP. Psychosocial approaches to pain management: an organizational framework. Pain. 
2011; 152:717–725. [PubMed: 21168972] 

48. Yoshida T, Molton IR, Jensen MP, et al. Cognitions, Metacognitions, and Chronic Pain. Rehabil 
Psychol. 2012; 57:207–213. [PubMed: 22946608] 

49. McCracken LM, Morley S. The psychological flexibility model: a basis for integration and 
progress in psychological approaches to chronic pain management. J Pain. 2014; 15:221–234. 
[PubMed: 24581630] 

50. McCracken LM, Vowles KE. Psychological flexibility and traditional pain management strategies 
in relation to patient functioning with chronic pain: an examination of a revised instrument. J Pain. 
2007; 8:700–707. [PubMed: 17611162] 

51. Gillanders DT, Bolderston H, Bond FW, et al. The development and initial validation of the 
cognitive fusion questionnaire. Behav Ther. 2014; 45:83–101. [PubMed: 24411117] 

52. Tan G, Teo I, Anderson KO, et al. Adaptive versus maladaptive coping and beliefs and their 
relation to chronic pain adjustment. Clin J Pain. 2011; 27:769–774. [PubMed: 21593665] 

53. Barabasz AF. Restricted environmental stimulation and the enhancement of hypnotizability: pain, 
EEG alpha, skin conductance and temperature responses. Int J Clin Exp Hyp. 1982; 30:147–66.

54. Barabasz AF, Barabasz M. Effects of restricted environmental stimulation: enhancement of 
hypnotizability for experimental and chronic pain control. Int J Clin Exp Hyp. 1989; 37:217–31.

55. Diamond MJ. Modification of hypnotizability: a review. Psych Bull. 1974; 81:180–98.

Jensen et al. Page 11

Clin J Pain. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ist-socrates.berkeley.edu/~kihlstrm/PDFfiles/Hypnotizability/SHSSC%20Script.pdf
http://ist-socrates.berkeley.edu/~kihlstrm/PDFfiles/Hypnotizability/SHSSC%20Script.pdf


56. Gorassini DR, Spanos NP. A social-cognitive skills approach to the successful modification of 
hypnotic susceptibility. J Pers Soc Psychol. 1986; 50:1004–12. [PubMed: 3712225] 

57. Lang EV, Hatsiopoulou O, Koch T, et al. Can words hurt? Patient-provider interactions during 
invasive procedures. Pain. 2005; 114(1–2):303–309. [PubMed: 15733657] 

58. Constantinou E, Bogaerts K, Van Oudenhove L, et al. Healing Words: Using Affect Labeling to 
Reduce the Effects of Unpleasant Cues on Symptom Reporting in IBS Patients. Int J Behav Med. 
2014

Jensen et al. Page 12

Clin J Pain. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jensen et al. Page 13

Table 1

Description of the 85 study participants

Variable Mean (SD) N (%)

Age in years 52.34 (13.27)

Sex

 Men 37 (43.5%)

 Women 48 (56.5%)

Race/Ethnicity

 American Indian/Alaskan Native 1 (1.2%)

 Asian 2 (2.4%)

 Black or African American 3 (3.5%)

 Caucasian 75 (88.2%)

 More than one race 2 (2.4%)

 Other 1 (1.2%)

 Unknown/Refused 1 (1.2%)

Employment status

 Employed Full Time 10 (11.8%)

 Employed Part Time 13 (15.3%)

 Homemaker 6 (7.1%)

 Retired 27 (31.8%)

 School Full Time 3 (3.5%)

 School Part-time 1 (1.2%)

 Unemployed due to disability 38 (44.7%)

 Unemployed due to pain 3 (3.5%)

 Unemployed other reasons 5 (5.9%)

Diagnosis

 Acquired amputation (AMP) 1 (1.2%)

 Muscular dystrophy (MD) 15 (17.6%)

 Multiple sclerosis (MS) 54 (63.5%)

 Spinal cord injury (SCI) 15 (17.6%)

Among participants with AMP

 Time since procedure in years 2.00 (0.00)

Among participants with MD

 Time since symptom onset in years 22.67 (13.46)

Among participants with MS

 Time since symptom onset in years 21.85 (12.47)

Among participants with SCI

 Duration of SCI in years 11.07 (8.73)
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Table 3

Results of the hierarchical regression analysis testing for a moderating effect hypnotizability on the association 

between control beliefs pain interference.

Step and variable Total R2 R2 Δ F - R2 Δ B to enter

Criterion variable: Pain interference

Step 1: Average Pain Intensity .17 .17 16.77*** .41

Step 2: Control beliefs .21 .04 4.45* −.21*

Step 3: Hypnotizability .22 .01 .76 .09

Step 4: Control Beliefs X Hypnotizability .26 .04 4.09* −.20*

†
p < .10,

*
p < .05,

**
p < .01,

***
p < .001

Note: The predictor variables were centered prior to entering them into the regression equation.
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Table 4

Zero-order correlations between pain beliefs and criterion measures for participants with low (1–2, n = 34), 

and high (3–5, n = 51) hypnotizability scores

Correlations between…

Hypnotizability

Low High

Catastrophizing and pain intensity 0.16 0.50***

Catastrophizing and pain interference 0.47** 0.60***

Control beliefs and pain intensity −0.05 −0.19

Control beliefs and pain interference −0.03 −0.43**

**
p < .01,

***
p < .001
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