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Distraction and relaxation are regularly recommended as part of Pain
Management Programmes, with increasing research highlighting the
inclusion of music as part of pain management toolkit. However minimal
research has assessed the role of practice effects or familiarity with these
techniques when used consistently over time. Passive distraction
(participant-selected preferred music) and active distraction (Progressive
Muscle Relaxation; PMR) were compared against a no distraction control on
the cold-pressor test (CPT). Seventy healthy participants completed the
CPT with and without distraction at baseline and one week later.
Experimental participants practised their distraction strategies daily
between trials (7 days), with control participants keeping an activity log.
Familiarity with and preference for distractors increased significantly over
time, enhancing pain threshold. PMR and music reduced anxiety, enhanced
pain tolerance, minimised pain perception and pain ratings. The active
distraction of PMR enhanced self-efficacy to a greater extent than music
and also regulated heart rate. Repeated exposure to distraction and
relaxation approaches enhanced optimal arousal and complexity,
maximising pain management. It is suggested that both PMR, and music,
are used together as part of a multidimensional toolkit for pain
management.
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A cumulative amount of research has demonstrated the positive effects that psychological
treatment can have upon pain (see Eccleston et al., 2009 for review). Psychological therapies are
a fundamental part of pain management programmes (PMPs), with multimodal biopsychosocial
strategies collectively used to improve self-care in patients. Coping methods such as distraction
and relaxation are employed alongside approaches which attempt to normalise pain through
Mindfulness or Acceptance and Commitment Therapy (Eccleston et al., 2009). Together these
methods are used as part of a multimodal pain management ‘kit” (Cepeda et al., 2006) and are
privileged by their ease of use, minimal side-effects, cost-effectiveness and universal

applicability (Eccleston et al., 2002; Cepeda et al., 2006).

Limited capacity models of attention posit that attention is a finite cognitive resource and
that the processing of pain signals can be mediated by attentional redirection away from pain and
towards absorptive tasks/stimuli (Shiffrin and Schneider, 1977; Verhoeven et al., 2010). Hence
pain perception can be minimised if the distractor’s attentional demands are of sufficient
magnitude. However, the efficacy of distraction may be dependent upon whether it is passive or
active (Dahlquist et al., 2007). Active distractors redirect attention through the active
involvement of the individual in a task (Windich-Biermeier et al., 2007). They aim to alter the
physiological response system to pain, through the lessening of the pain-tension cycle, using
techniques such as Progressive Muscle Relaxation (PMR; Jacobson, 1938), jaw relaxation (Good
et al., 1999; Schaffer and Yucha, 2004), electronic games (Forys and Dahlquist, 2007) mental
arithmetic (Mitchell et al., 2006), and breath therapy (Mehling et al., 2005). Passive distractors

redirect attention without active or deliberate involvement (Chambers et al., 2009), for example
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through watching television (MacLaren and Cohen, 2005), listening to music (Mitchell et al.,
2008), or conversation (Zelikovsky et al., 2000). Dahlquist et al (2007) argue that active
distraction is more effective than passive distraction due to increased attentional load, modelled
biologically through the activation of descending inhibitory pain pathways (Edwards, Campbell,
Jamison & Wiech, 2009). There is therefore a significant need to assess the impact of active and
passive distractors on pain management. The most commonly recommended approaches are
music listening (passive) and progressive muscle relaxation (active; Pain Toolkit, 2012), and

these therefore should be priority targets for comparative research.

Multiple-resource theory (Wickens 1984) has provided a theoretical perspective which
may explain potential differences between active and passive distractors. Wickens (2008) argued
that when multi-sensory attentional resources are used collectively they are more demanding of
attention. Distractors may be visual, auditory, spatial or verbal, each viewed in multiple-resource
theory as separate attentional stores, giving a prospective rationale for why in pain management
multimodal attentional distractors are more absorbing (Wickens, 2008). Johnson et al (1998)
investigated Multiple-resource theory and demonstrated that the more processing resources a
distractor shares with those of pain perception, the more interference occurs and thus less pain is
felt. This theoretical perspective meshes with the established gold-standard recommended in
healthcare, a desire for a biopsychosocial model of care (following Engel, 1977), in which
biological, psychological and sociological factors involved in the pain experience are valued

equally and managed simultaneously.
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The level of involvement of the person in their pain management has a significant impact
on their self-efficacy: an individual’s belief that they are capable to achieve certain levels of
performance to control events that affect their lives (Bandura, 1997). Individuals’ beliefs
regarding their self-efficacy enable human functioning through a number of processes: cognitive,
motivational, affective and decision-making (Bandura, 2001). With differential levels of self-
efficacy, individuals can self-enhance or self-debilitate. Individuals with high self-efficacy are
able to better alleviate stress and anxiety, therefore enabling them to implement better coping
strategies. Research suggests that high scores of self-efficacy are inversely related to pain
intensity (Borsbo et al, 2010), with findings demonstrating that self-efficacy is a highly accurate
predictor of pain-related disability (Sharma et al, 2003) and functioning (Woby et al, 2007). It is
possible that active distractors may better initiate increases in self-efficacy than passive
distractors, and this may further affect the moderating ability of the pain management technique
to minimise pain. Therefore PMR may be more effective than music listening as a result of its

promotion of active distraction

PMPs teach the use of distraction/relaxation strategies, and it is expected that these are
employed at home, yet research has minimally investigated how repeated use of such strategies
can alter their efficacy. Finlay (in press) found that increased familiarity with passive distraction
through music, improved patient satisfaction with treatment. Similarly, Mitchell et al (2006)
found familiar music reduced pain perception to a greater extent than unfamiliar music. Music
was also more effective than other distractors such as art, mathematics or humour (Mitchell et al,
2004; Villareal et al, 2012). Music that is chosen by the participant (preferred music) is also

more effective than music provided by the experimenter (non-preferred music), or music chosen
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by the participant from a pre-prepared experimenter-defined selection (quasi-preferred music;
following Hekmat & Hertel, 1993; Mitchell et al, 2006). Investigating PMR, Persson,

Veenhuizen, Zachrison & Gard (2008) found regular practice allows the patient to effectively

O©CoONOOPDWN-

11 identify the difference between muscular tension and release, therefore promoting self-initiated
13 biofeedback. In addition, repeated exposure to distractors enhances emotional engagement,

15 enhancing adaptive neuroaffective mechanisms useful in pain management (Koelsch, 2010).

20 Berlyne’s (1971) inverted-U theory argues that one’s ability to tolerate stimuli is a
function of a trade-off between familiarity and complexity, with moderate levels of familiarity
25 and complexity enhancing the efficacy of the stimulus. Potentially therefore, distractors that

27 initiate moderate levels of arousal may be most effective for patients and pain sufferers may
choose to continue using these techniques. To date, research comparing active and passive

32 distractors has been limited, and familiarity effects have not been considered. This study aims to
34 explore the role of familiarity in the use of active distraction (PMR) and passive distraction

37 (music), for the management of acute, laboratory-induced pain in a health community-dwelling
39 sample. As music listening and PMR are often recommended as useful for self-care in PMPs

41 (Pain Toolkit, 2012), it is essential that their relative efficacy is investigated in the context of
44 daily, self-initiated use in a home-based environment. The majority of pain self-management
46 occurs in the familial environment, beyond the immediate reach of monitored clinical care and
medical attention. It is hypothesised that both active and passive distractors will significantly
51 enhance pain tolerance (the length of time that pain can be tolerated) and pain threshold (the

53 length of time before the first reported onset of pain sensation), and reduce subjective measures

of pain intensity during experimental trials. It is expected that regular use/practice of
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active/passive distraction will also prove beneficial, therefore there will be improvements in all
measures after seven days of practice, at week 2. PMR necessitates greater participation during
use than music listening as it involves wilful contraction and relaxation of specific muscle groups
(de Paula, de Carvalho & dos Santos, 2002). Therefore, it is hypothesised that self-efficacy will

be enhanced to a greater extent by PMR than by music listening.

Method

Participants

70 healthy participants completed the full study, both male (N = 31) and female (N = 39).
Participants’ ages ranged from between 18 to 73 years, (M = 37.50 years; SD = 14.63). All were
recruited from a community-based sample from Hertfordshire and Buckinghamshire. Exclusion
criteria consisted of diabetes, circulation disorders, smoking, pre-existing pain conditions and
claustrophobia due to blindfolding (following Jackson et al, 2005). All participants completed
both assessment phases of the research study.
Design

A mixed design was employed, using the between-subjects factor of Group (three
conditions); active distraction through Progressive Muscle Relaxation, passive distraction
through preferred music listening and a no distraction (silent) control. Participants were
randomly assigned to one of the three conditions through a computerised randomisation
schedule. Within-subjects factors of Time of Testing (2 levels; Week 1 and Week 2) and Type of

Testing (2 levels; baseline and experimental) were used to assess all outcome measures.
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Materials
Apparatus

Circulatory Water Bath. A JeioTech circulatory water bath (RW-3025G) was used, which cooled

O©CoONOOPDWN-

11 circulating water to 0[]. Consistence in water temperature is important for comparable and
13 reliable results (Mitchell et al, 2004). There is a lack of consensus regarding the maximum length
15 of time the hand should be kept in the water. For safety, maximum length of time participants

18 were allowed to keep their hand in the water was 240 seconds (4 minutes; Jackson et al, 2005).

Thermometer. Hand temperature was measured using a digital thermometer (Omron Smart

25 Digital), temperatures being recorded in degrees Celsius.

Music Player. Participant-provided preferred music was played through the music software
32 application iTunes, on a MacBook Pro for all participants. Volume level was self-selected by

34 participants as appropriate to personal taste.

39 Heart Rate (HR). HR was recorded using an Omron M6 sphygmomanometer. Heart rate is an
41 objective measure of physiological stress induced by clinical context (Thayer, Ahs, Fredrikson,

44 Sollers & Wager, 2009).

48 Stimuli
51 Music. Individuals were required to bring with them a chosen piece of music in CD format.
53 Previous findings demonstrate the efficacy in pain reduction of chosen (preferred) music over

pre-selected (non-preferred) music by the experimenter (see Mitchell et al, 2006). Chosen tracks
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were played on the music player (detailed above) during the experimental trials (as appropriate to
Group Allocation), without repetition of, adjustment or alteration to the chosen track. All track

lengths exceeded the length of time tolerated by participants undertaking the cold pressor test.

PMR. ‘Progressive Muscle Relaxation’ from the album Guided Relaxation by Edna Reinhardt
was used. The track described progressive tightening and relaxing of each set of muscles
throughout the body, and the physical feelings associated with the reduction of tension in the
body. This PMR track was chosen as there was no background music behind the spoken
instructions, ensuring the effect of PMR was being measured and not the effect of music. The

track lasted for 8 mins and 37 secs.

Performance Assessments

Pain Threshold. This was calculated as the timespan between participants’ immersion of their
hand into the water and when they first report experiencing sensations of pain, measured in
seconds, using a stopwatch (Duschek et al, 2008). Pontinen (1998) reports that pain threshold is a

valid and reliable measure for quantitative evaluation of pain.

Pain Tolerance. This was calculated as the timespan between initial immersion of hand into the

water, and when participants withdrew their hand, measured in seconds (following Duschek et al,

2008; Mitchell et al, 2008). Edwards et al (2001) reports that pain tolerance provides a

quantitative benchmark for objective evaluation of pain.

Questionnaire Measures
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Demographic Questionnaire. A short 4-item demographic questionnaire was used to assess age,
gender and educational status. Additionally, one item was used to confirm whether or not the
participant was a smoker or not, in accordance with exclusion criteria. Education status was
measured by a fixed choice selection of highest qualification achieved (GCSE, AS-level, A-

level, Undergraduate, Masters, Doctoral or other equivalent qualification).

Short Form State Trait Anxiety Inventory (STAI): State scale. A six-item scale assessing state
anxiety on four-point likert scales, addressing statements such as “I felt calm”, “I felt relaxed”
was measured using the endpoints strongly agree and strongly disagree. Originally developed by
Spielberger (1983), the STAI is a measure of individual differences in anxiety (Taylor & Deane,
2002). It is continues to be widely used in research and applied settings, with literature finding it
useful in pain research (Mitchell et al., 2008). The short-form scale has been well-validated and

found to be reliable with clinical populations (Marteau & Bekker, 1992).

Numerical Rating Scales (NRS). Five 11-point Likert-type numerical ratings scales were used:

1. NRS-Pain Perception (NRS-PP). The NRS-PP utilised the end points ‘no pain’ and
‘extreme pain’. The NRS-PP, as developed by Jensen and Karoly (2001) is endorsed by
The British Pain Society, and has been used in numerous studies (e.g. Gustavsson & von
Koch, 2006).

2. NRS-Current Pain Intensity (NRS-CPI). The NRS-CPI is a variation of the NRS-PP, but
with the wording altered to reflect a demographic assessment of baseline pain at the
present time at the outset of the research study. This was used as a between-groups

screening tool, and is validated and used as the NRS-PP.
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3. NRS-Efficacy of Distraction (NRS-EOD). The NRS-EOD contained end points ‘not at all’
and ‘completely’, following the statement “I felt able to take my mind off the pain”. The
EOD has been effectively used in previous pain research (Mitchell et al, 2008).

4. NRS-Familiarity (NRS-P). The NRS-F was used to assess level of familiarity with the
musical selection used by the participants in weeks 1 and 2. The selected end-points were
‘not at all familiar’ and ‘extremely familiar’.

5. NRS-Preference (NRS-F). The NRS-P was used to assess level of preference for the
musical selection chosen by the participants. The end-points ‘not at all liked and

‘extremely liked’ were included to anchor the scale.

Short Form McGill Pain Questionnaire (SF-MPQ; Melzack, 1983). Fifteen pain descriptors (11
sensory; 4 affective) were measured using a 4-point Likert scale, where 0 = none, 1 = mild, 2 =
moderate and 3 = severe. Total Pain Score (TPS) was used as a principal measure, with
subscales for sensory and affective pain. The SF-MPQ has been used in previous literature,

showing reliability and validity (Katz & Melzack, 2011).

The General Self-Efficacy Scale (GSE). Ten items were measured using the representative end
points ‘not at all true’ and ‘exactly true’. Item scores are totalled to yield an overall score ranging
from 10-40: the higher the score, the greater the perceived self-efficacy. Developed by
Schwarzer and Jerusalem (1995), the GSE has been used internationally and is accepted to be

highly reliable.

Procedure
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Participants willing to take part in the study were recruited through advertisements in the
local community and given an instruction booklet outlining what their participation would

require. Participants were also asked if they were happy to be blindfolded, to ensure visual

O©CoONOOPDWN-

11 distraction did not occur, and were given the opportunity to ask questions about the research.

13 Those willing to continue were screened against the exclusion criteria and asked to provide

15 written, informed consent. Once participants had agreed to take part, they were allocated to one
18 of the three conditions. Participants allocated to the music group were asked to bring with them a
20 chosen piece of music, and were reassured that their musical taste was not under examination

and they could chose any music that they felt they would enjoy listening to.

27 Following recruitment and consent, participants were asked to complete all
questionnaire/NRS assessment measures to provide baseline scores. From time of consent to the
32 conclusion of the experiment, all further interactions with participants were scripted to minimise
34 any influence of the presence of the experimenter and to ensure that the repeated cold pressor

37 tests (at weeks 1 and week 2) were comparable (following Saab et al., 1993). Firstly, a week 1
39 baseline trial was completed. Participants were seated next to the cold pressor bath, asked to

41 remove any jewellery from their right arm, they were then blindfolded and the

44 sphygmomanometer attached to their left arm. Participants were asked to submerge their right
46 hand in the water and to give a verbal indication of when they first felt pain, and pain tolerance
was monitored by stopwatch. Immediately on withdrawal of the hand from the water,

51 participants’ completed the NRS measures (excepting the NRS-CPI baseline assessment), STAI,
53 SF-MPQ and their HR was recorded. The participant’s hand was then allowed to return to

baseline temperature and recovery time was provided.
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The cold pressor test was next repeated as a week 1 experimental trial. According to
group allocation, participants listened to music, used progressive muscle relaxation or had no
distraction during the course of their experimental trial. Pre- and post-test measures were taken
as before. After completion of the experimental cold pressor test, participants in the music
listening and PMR groups were asked to listen/practice their distraction every day (1-6) and were
provided with a CD of the PMR where appropriate. Participants were asked to focus on their
music/PMR and to refrain from doing other tasks whilst listening to their music or PMR CD
during the practice days. From days 1-6 participants tracked their levels of familiarity with their
distraction, daily pain ratings, and their preference for the music/PMR through a personal
information booklet. Practice was considered to be completed if participants had listened to their
chosen musical selection or the full PMR CD (approx. 8mins). Control group participants

completed a short reflection activity, diarising the content of their day in the information booklet.

Participants returned at day 7 (week 2), again completing two cold pressor tests - at
baseline and with distraction as appropriate to their grouping. The same measures were taken as
at Week 1. At the completion of the study, all participants were debriefed and asked to give

feedback regarding the experiment.

Ethics
This research met all standards of the British Psychological Society and the University of
Buckingham granted ethics approval. Participants were informed that data would remain

anonymous, and they could withdraw from the study at any stage, with data being discarded
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immediately. The cold pressor test has been found to cause short-term laboratory-induced pain
(Saab et al., 1993), with no lasting effects, and no long-term damage, where exclusion criteria

(listed above) are upheld. Participants were told prior to starting the experiment that they could

O©CoONOOPDWN-

11 remove their arm at any stage during the test. Participants were asked to remove their arm if they

13 remained in the cold pressor for the full four minutes.

18 Statistics and Analysis

20 The primary measure outcomes were Tolerance and Threshold (measured in seconds).
Secondary measure outcomes were Anxiety, Pain Perception Ratings (NRS-PP), Total Pain
25 Score (TPS; obtained from the SF-MPQ), Self-efficacy (obtained through the GSE and NRS-
27 EOD) and Heart Rate, used as physiological measure of pain impact. Statistical analysis was

carried out using SPSS v. 20.

34 The following analyses were computed to investigate between group differences at

37 baseline: a one-way ANOVA (3 levels; music, PMR and control) on age; and chi-square

39 analyses on the outcome measures of Level Of Education and Gender. Paired samples #-tests

41 were undertaken for music and PMR groups, comparing preference and familiarity at week 1 and

44 week 2.

To investigate the impact of familiarity and preference on between group performance
51 the following were computed: repeated-measures ANOVAs were computed to determine the
53 impact of Group, Week Of Testing and Type Of Testing on all outcome variables. To assess

Heart Rate, an ANCOVA was computed, with preliminary baseline HR used as a covariate.
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Results

Internal Consistency, Validity, Normality

Cronbach’s alpha was used to assess internal consistency, with results demonstrating high
internal consistency in all standardised questionnaire outcome measures (GSE a = .94; SF-MPQ
a=.87; STAI a = .88). These results were within the recommended ranges for the standardised
questionnaires: GSE, a = .76 - .9 (Schwarzer & Jerusalem, 1995); SF-MPQ o =.73 - .89
(Burckhardt & Bielle, 1994); STAI a = .85 - .95 (Tanaka-Matsumi & Kameoka, 1986). To assess
normality of results, outcome measures were assessed using Kolmogrov-Smirnov test. As results

attained significance, Greenhouse-Geisser adjustments were used in all further analyses.

Between-Group Comparability
To assess comparability between Groups (Control, Music or PMR) at baseline, one-way
ANOVAs were used. All groups were comparable in age (F(2, 69)=.48, p = .62) and current pain

intensity (NRS-CPI; F(2, 69)=1.71, p = .19) at baseline. Results from chi-squared analyses also

showed that Groups were comparable in gender distribution (% =3.21, df =2, p = .2) and

educational levels (x2 =3.21, df =2, p = .2).

Familiarity and Preference

Mean familiarity significantly increased from week 1 to week 2 for both Music (#23) =
=5.3, p<.001) and PMR (#22) =—41.1, p <.001), as shown in Table 1. Mean preference showed
the same pattern, increasing by week 2 for both Music (#(23) =-4.1, p <.001) and PMR (#(22) =

—42.4, p < .001).
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Insert Table 1: Mean Outcomes of Familiarity and Preference for Music and PMR Distractors.

Primary Outcome Measures
Pain Tolerance. A significant interaction between Type of Trial and Group was found, with

experimental trials inducing significantly greater pain tolerance than baseline trials (F(2,67)=

9.1, p <.0001, p?= .23), and with the music (p <.0001) and PMR (p < .001) groups showing

significantly greater improvements over the control group (see Figure 1). A significant main
effect of Type of Trial was found (F(1, 67) =38.77, p <.001, np?=.37), with experimental trials
improving pain tolerance for all participants. Similarly, a significant main effect of Week Of
Testing was found (F(1,67)= 12.36, p <.001, np2=.16) with mean tolerance at week 2

significantly higher than mean tolerance at week 1. Descriptive Statistics for all outcome
measures are contained in Table 2.

Insert Figure 1: The influence of week of testing and type of trial on pain tolerance

Pain Threshold. There was a significant interaction between Type of Trial and Group (F(2, 67) =
4.13, p < .05, p2=.11). Post-hoc tests revealed that the PMR significantly enhanced pain

threshold over control (p <.05), but there was no benefit of music over control or difference

between PMR and Music listening (see Figure 2). A significant main effect of Week of Testing
was found (F(1,67)= 11.14, p <.001, np?=.14), with mean threshold enhanced at week 2 over
week 1. Experimental trials also enhanced pain threshold over baseline trials (#(1,67) =27.71, p

<.0001, np2= .13), with a significant main effect of Group allocation (F(2,67) = 3.63, p < .05,

np%=.10).
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Insert Figure 2: The influence of week of testing and type of trial on pain threshold

Insert Table 2: Mean and Standard Deviations for Week of Testing (week 1 vs. Week 2) and Type
of Trial (Baseline and Experimental), for Control, Music and PMR Groups, on Outcome

Variables.

Secondary Outcome Measures

Anxiety. A significant interaction was found between Week of Testing and Type of Trial (£(1,
67) = 8.98, p <.005, np?=.12), with mean anxiety for all participants showing the greatest
reduction after the experimental trial in week 2. Results also showed that there was a main effect
of Group (F(1, 67) =4.16, p <. 05, np?=.11), with the PMR group showing significantly lower
anxiety (p < .05) than the control group, and a trend towards an advantage for the music group
over control (p = .06), but with no difference between the music and PMR groups. No further

main effects were shown.

Pain Perception Rating (NRS-PP). Though no overall main effect of Group was found (F(1, 67)
= 455, p = .64, np=.01), an interaction was found between Week of Testing and Group (F 2,
67) =11.40, p <.001, np2=.25) and between Type of Trial and Group (F(1,67)=4.92,p<.01,

np%=.13) with experimental groups broadly showing greater reductions than controls in Week 2
in experimental trials (3-way interaction: Group, Week of Testing, Type of Trial: (F(2, 67) =
3.34, p < .05, p%=.09). Week of Testing significantly influenced Pain Perception Ratings, with

scores at Week 1 significantly higher than those at week 2 (F(1, 67) = 10.76, p < .01, np?= .01).
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A main effect of Type of Trial was also shown (F(1, 67)=57.91, p <.001, np?= .24), with

experimental trials reducing pain perception in comparison to baseline trials.

O©CoONOOPDWN-

11 Total Pain Score (TPS). No significant main effect of Week of Testing was found, however there
13 was a significant interaction between Week of Testing and Group (£(2,67) = 10.53, p <.0001,

16 np?=.24), with both the music and PMR groups showing reduced pain scores at week 2 in
comparison to the control group. A significant interaction was also found between Week of

21 Testing and Type of Trial (F(1, 67) = 17.02, p <.0001, np2= .20), with experimental trials in

Week 2 showing the greatest Total Pain Score reductions. No further main effects were found.

28 Self-efficacy. No significant main effect of Week Of Testing was found (p=.52), however a
31 significant main effect of Group was found (/(2,67) = 7.83, p <.001, Np?=.19), with post-hoc

33 tests revealing that self-efficacy scores when listening to music were significantly greater than
36 those of the control group (p < .001), as were those of the PMR group (p <.05). Music and PMR
38 showed different patterns, however, with a trend towards the greatest self-efficacy for the music

group shown in week 1 and for the PMR group shown after practice and familiarity with the

43 technique, at week 2 (F(2, 67) = 2.65, p = .078, np2=.07). A significant main effect of Type Of

46 Trial was found (F(1,67)=49.5, p <.001, np2= .06), with mean self-efficacy scores increasing

48 during experimental trials compared to baseline trials, however no main effect of Group was

51 found (p=.25; See Figure 3). No further interaction effects were shown.

95 Insert Figure 3: The effect of Week of Testing on Self-efficacy
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Heart Rate. There was no significant impact of baseline HR on subsequent HR during any
further trials, since the covariate was found to be non-significant, p =.11. No significant main

effect of Week of Testing was found (p = .51), however a significant main effect of Group was
found (F(2,66) = 3.3, p < .05, np%=.09). Post-hoc analysis revealed a significant difference

between PMR group HR and control HR (p <.05), with PMR HR decreasing over time and

control HR increasing over time. No further main effects or interactions were found.

Discussion

This study aimed to investigate whether active and passive distractors had differential
effects in reducing individuals’ perceptions of pain and associated symptoms, in the context of
increased familiarity with and preference for the distractors. Results showed that asking
experimental participants to practice PMR or to listen to their chosen music daily did
significantly enhance participants’ preference for and familiarity with the distraction techniques.
Both groups showed comparable increases in liking and familiarity. Asking participants to
familiarise themselves with their pain management technique was beneficial in enhancing pain
control, with PMR delaying the onset of pain by increasing the time before participants first
reported pain (pain threshold). Similarly, both music and PMR enabled participants to tolerate

pain for longer than when exposed to pain with no distraction.

PMR was privileged over music in its ability to reduce anxiety, with anxiety at its lowest
at week two after participants had increased familiarity with the pain management techniques.
Music also reduced anxiety, but to a lesser extent than PMR, suggesting that both active and

passive distractors have a positive anxiolytic effect in the context of laboratory-induced pain.
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Both Music and PMR enhanced self-efficacy over no pain management intervention, however
familiarity with music listening decreased self-efficacy by week two, whereas familiarity with
PMR increased self-efficacy, showing that practice was beneficial for PMR but not for preferred
music. Pain perception was also modestly influenced by distraction, with both PMR and Music
groups showing decreased pain perception ratings in the second week of testing, when
employing their active or passive intervention. Total Pain score, similarly showed a similar
pattern, with interventional group participants reporting reduced pain at week two in comparison
with the control group. The role of distraction in pain management was also modelled
physiologically, specifically for the PMR group, with Heart Rate reduced when the active
distraction was employed, whereas the control group showed an increase in Heart Rate. Overall,
these results demonstrated that active and passive distractors did influence experimentally-
induced pain in differing ways. PMR reduced anxiety, pain perception, total pain score and HR,
and increased pain tolerance and pain threshold. Importantly, repeated exposure to PMR
enhanced locus of control by increasing participants’ self-efficacy. Music also reduced anxiety,
but to a lesser extent, and did not impact physiologically on Heart Rate. However, music
listening did enhance pain tolerance, pain threshold, reduce pain perception and total pain score.
Music, as an already familiar preferred distractor, did not enhance self-efficacy after repeated
exposure despite preference for the music and familiarity with the music increasing after regular

listening.

Results demonstrated that listening to music and practicing PMR each day for a week,

did increase individuals’ preference for and familiarity with both distraction approaches. These

results are concordant with previous research; increased exposure to distractors results in
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improved ratings of familiarity (Schellenberg, 2008). It is possible therefore, that the short-term
longitudinal profile of this research served to enhance the arousal potential of music and PMR in
line with Berlyne’s (1971) inverted-U theory, with the arousal potential being of significant
magnitude to affect psychological and (for PMR) physiological markers of pain. However, in
some aspects, music was less effective than PMR, and this requires further explanation. Heyduk
(1975) proposed the optimal complexity model, which suggested that individuals will prefer
stimuli fitting with their perception of optimal complexity, rather than stimuli that they consider
to be too complex, or not complex enough. Repeated exposure to distractors increases
familiarity, which in turn potentially decreases the distractor’s perceived complexity. This could
be extended to explain the findings in relation to anxiety modulation, self-efficacy, and Heart
Rate, in which music listening was less effective: results suggested that familiarity and
preference were reaching optimum for preferred music listening in week one and for the
unfamiliar PMR in week two. As the music was self-selected by participants, this may already
have been at or near the peak of optimum arousal, therefore with repeated hearings its arousal
potential and efficacy as a distractor waned. Whereas PMR’s arousal potential improved with
regular practice by week two. Further research could broaden the length of longitudinal follow-
up to firmly establish at which point, if any, perceived complexity of active and passive
distraction peaks and then wanes, therefore reducing its efficacy as an analgesic. Whilst these
results would suggest that efficacy of music and PMR distractors increase over a week-long trial,
long term effects need to be tested, in order to further apply to a long-term clinical population of

chronic pain sufferers.
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Increased familiarity and preference for music and PMR, through listening and practice
were found to delay pain threshold and increase pain tolerance (though to a lesser extent). With
regard to PMR, Persson et al (2008) state that for the intervention to work effectively, regular
practice needs to be undertaken. Repetitive practice of PMR allows the patient to quickly and
effectively learn to identify the difference between muscle tension and muscle release, therefore
enabling them to acquire perceptual calmness and maintain muscle relaxation (Persson et al,
2008). Concerning music, Mitchell et al (2006) found greater efficacy for the use of familiar
music for reducing perceptions of pain, than for unfamiliar music. Therefore, as music
familiarity was rated greater during week two testing than week one, it is appropriate that pain
threshold and tolerance increased over time. With increased familiarity with music, emotional
engagement is also found to rise (Silva-Pereira et al, 2011), this shown to be influential in the
enhanced efficacy of emotionally-salient music as a reliever of pain (Villarreal et al, 2012). The
different findings in self-efficacy between music and PMR could potentially be explained by the
emotional valence of the distractor. Music, as a preferred selection, is likely to already hold
emotional relevance, whereas PMR may develop emotional salience with increasing practice and

recognition of psychophysiological benefits.

Such emotional salience is potentially both positive and negative. Though some research
has shown positive effects of preferred (emotionally-salient) music (e.g. Mitchell & MacDonald,
2006), pain theory suggests emotional processing of distractors could be detrimental. Leventhal
et al (1983) proposed the parallel process theory of pain, which consists of two competing
components; the informational and the emotional mechanisms. The informational module

encompasses sensory facets of the physical stimulus, whereas the emotional module comprises
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feelings such as fear and anxiety. According to Leventhal and colleagues, an individual will feel
pain proportional to the amount of attention placed on the emotional component of the stimulus,
rather than the informational component; if something is processed emotionally, it will lead to
greater perceptions of pain (Broucek & Bartholomew, 1993). Broucek and Bartholomew (1993)
state that the role of distraction is to help the individual to ignore the affective response to the
painful stimulus. Due to the highly emotional aspect of music, using this technique may fail to
allow the individual to ignore the affective component of the painful stimulus, due to this system
being highly activated whilst listening to music. It could be that PMR has a greater effect on the
informational component of the painful stimulus, and therefore, for individuals in the PMR
group, pain was not processed emotionally, leading to reduced perceptions of pain. Further
research could consider the emotional aspect of distractors on individual’s perceptions of pain,
and consider whether there is an optimum level of emotional engagement needed in order for the
greatest efficacy of distractors to be obtained. Research needs to consider the impact that
emotional engagement has over both music and PMR, and the influence this has on perception of

pain.

The anxiolytic properties of both music listening and PMR found in this study have been
demonstrated in previous research. Relaxation techniques have commonly been found to reduce
individuals’ levels of anxiety, with distraction/relaxation procedures easily grasped, undertaken
and managed by patients (Seers & Carroll 2001; Kristine et al, 2006). According to Wong et al
(2010), during relaxation, the individual feels that they can exercise control over the painful
stimulus, resulting in threat reduction, and therefore, reducing anxiety levels. Leubbert et al.

(2001) suggest that increased anxiety results in an increase in muscle tension, which in turn leads
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to an increased perception of pain. Therefore, through reducing muscle tension and anxiety,
perceptions of pain should also be reduced. The fact that PMR had a stronger anxiolytic effect
may be due to the active element of the technique allowing the individual to feel that they are
instrumental in controlling their perceptions of pain. This concurs with the findings regarding
self-efficacy, where regular practice of PMR enhanced locus of control to a greater extent than
music listening. According to Roykulcharoen and Good (2004), distraction/relaxation can be
implemented as a coping strategy that can enable the individual to feel they can govern the pain;
thus increasing self-efficacy. Zusman (2005) states that the valuable effects of enhancing self-
efficacy of chronic pain patients in a clinical setting are commonly noted in current literature,
with findings consistently demonstrating that increasing levels of self-efficacy reduce
individual’s levels of pain (Keefe et al, 2004). Mastery experiences, which are gained through
performance accomplishments, have been found to have the greatest influence on creating and
reinforcing individuals’ self-efficacy (Turk & Okifuji, 2002). In fitting with this theory of
mastery experiences, as individuals practiced their PMR each day, they may have felt as though
they were accomplishing set tasks, thus increasing their levels of self-efficacy. Through daily
practice, individuals were likely to experience high levels of performance accomplishments.
Increase in preference and familiarity for music was found to reduce levels of self-efficacy, and
this may be due to the passive task leaving individuals lacking in mastery experiences. Music
listening facilitates reduced anxiety as participants have control in selecting their own distractor,
but as it is already familiar and requires no additional learning and is therefore passive, the
additional activity required by It is possible that future research could allow participants to self-
select music for individually perceived biopsychosocial benefits as appropriate to their daily

needs, therefore enhancing the active component of music and enabling familiar music to
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become more active in its distractive properties. In the same way, it may be argued that the
multi-dimensional nature of music and music listening processes may be conferring additional
benefits upon the listener, in a more active way than may originally appear. Future research
could aim to investigate the extent to which participants are immersing themselves in potentially
active components of music listening, such as analysis of the instrumentation, recognition of
compositional patterns, and communication through lyrics. Think-aloud protocols could be used
to assess the extent to which preferred music may be initiating enhanced self-efficacy, though to
a lesser extent than PMR. in its psychological impact. Self-efficacy is a variable that should not
be underestimated in pain management as heightened beliefs of self-efficacy are directly related
to patients’ willingness to continue with pain management, regardless of potential difficulties

that they may face (Turk, 2004).

The current results demonstrate that PMR has a positive effect on reducing individuals’
heart rate, whereas music listening does not. This negative finding for music does not fit with
previous research, such as that by Mimi et al (2005), who found individuals who listened to
relaxing music had lower heart rates compared to controls. Similarly, research by Tse, Chan &
Benzie (2005) and Cadigan et al (2001) found that music listening regulated or reduced heart rate
intra-operatively and post-operatively. The ability to lower heart rate is important in a pain
management context: Reeves and Shapiro (1983) found that individuals who were able to lower
their heart rate demonstrated lower levels of pain perceptions during a cold pressor task. Yet
more recent suggested that an increase in heart rate can enhance pain tolerance through
activating fight or flight responding, for example when people swear in response to pain (see

Stephens & Umland, 2011). As music enhanced pain tolerance, it may be that the increase in
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heart rate was positive for these participants. However, interestingly, the opposite effect was
modelled with PMR and PMR showed enhancements in pain threshold in addition to pain

tolerance. This may suggest that reducing heart rate (e.g. through active distraction) could have

O©CoONOOPDWN-

11 greater concomitant analgesic effects than increasing heart rate (e.g. through passive distraction).
13 Future research could target Heart Rate as a primary outcome measure to assess this. has

15 demonstrated that However additional research could explain why Heart Rate was elevated in

18 response to music listening in this study: Kenntner-Mabiala et al (2007) found that music of fast,
20 moderate or slow tempi affected pain perception in different ways. Music with a fast tempo
increased Heart Rate, respiration rate and arousal, therefore its regulatory and analgesic effect
25 was poor. It is possible that in the current study, music chosen by participants was variable in

27 tempo and chosen for a variety of different reasons, for example for its uplifting properties or
high emotional significance, resulting in a greater affective component and therefore, physical
32 components of the painful experience, such as heart rate, were not impacted. Further research

34 could investigate requesting that participants provide music of different tempi to investigate the

37 interruptive function of musical constructs on physiological markers of arousal and pain.

41 The current research is limited by its inclusion of healthy community-dwelling

44 volunteers, and it would be useful to extend the trial to chronic pain sufferers who have been

46 recommended relaxation/distraction techniques as part of a pain management programme. An
increased sample size and clinical population would further establish the efficacy of active and
51 passive approaches recommended by pain management services. The duration of this study was
53 limited to one week, and whilst promising results were found, its applicability to chronic pain is

limited by its short-term longitudinal profile. Chronic pain is, by definition considered to be
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benign or progressive pain extending beyond 12 weeks, therefore it is essential to assess whether
distractors have a lasting impact over longer time periods (The British Pain Society, 2012). In
addition, this experimental study showed that all participants improved in psychological markers
of pain between week one and week two of testing. It is likely that because participants have
already undertaken the cold pressor test during week one, their previous encounter with the
painful stimulus may have had a natural effect on reducing anxiety and pain perception, therefore
memory for pain is contributing to these results. it has been noted that pain-inhibitory systems
are influenced by memory processes (Flor, 2003), therefore research could further consider the
relationship between memory and inhibition of pain, and question whether prior exposure to a
painful stimuli causing the participant to effectively cope with pain may in some instances have a

positive effect.

This research intended to consider the efficacy of active and passive distractors on
individuals’ perceptions of pain. Overall findings would suggest that active distractors, such as
PMR, are more effective at reducing individuals’ perceptions of pain than passive distractors
(following Villarreal et al, 2012). These results reflect the concepts of multiple resource theory
of attention (Wickens, 2002). Wickens (1984) argued that active and passive distractors are more
or less effective as a result of the number of multi-sensory attentional resources that they occupy.
Distractors that work best are those that saturate a number of attentional stores (e.g. auditory and
spatial) as in the case of active distraction PMR, and to a lesser extent for passive distraction
through music. Current literature suggests that a multidimensional approach towards pain
management appears to have the greatest and most positive efficacy in reducing perceptions of

pain (Turk & Okifuji, 2002). The positive effect of both music and PMR suggest that it would be
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appropriate to combine both active and passive distractors, as a holistic tool kit for pain

management.

http://mc.manuscriptcentral.com/pom

27



O©CoONOOPDWN-

Psychology of Music Page 28 of 43

Familiarity and Pain Management 28

References

Bandura, A. (1997). Self-efficacy: the exercise of control. San Francisco: WH Freeman and Co.

Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual review of
psychology, 52(1), 1-26.

Berlyne, D. E. (1971). Aesthetics and psychobiology. New York: Appleton-Century-Crofts.

Borsbo, B., Gerdle, B., & Peolsson, M. (2010). Impact of the interaction between self-efficacy,
symptoms and catastrophising on disability, quality of life and health in with chronic pain
patients. Disability & Rehabilitation, 32(17), 1387-1396.
doi:10.3109/09638280903419269

Broucek, M. W., & Bartholomew, J. B. (1993). The effects of relaxation with a warning cue on
pain tolerance. Journal Of Sport Behavior, 16(4), 239.

Burckhardt, C. S., & Bjelle, A. (1994). A Swedish version of the short-form McGill Pain
Questionnaire. Scandinavian journal of rheumatology, 23(2), 77-81.

Cadigan, M. E., Haldeman, S. M., McNamara, M. E., Noyes, D. A., Spadafora, M. A., & Carroll,
D. L. (2001). The effects of music on cardiac patients on bed rest. Progress in
Cardiovascular Nursing, 16(1), 5-13.

Cepeda, M. S., Carr, D.B., Lau, J. & Alvarex, H. (2010). Music for pain relief (Review). The
Cochrane Collaboration. Wiley

Dahlquist, L. M., McKenna, K. D., Jones, K. K., Dillinger, L., Weiss, K. E., & Ackerman, C.
(2007). Active and passive distraction using a head-mounted display helmet: Effects on
cold pressor pain in children. Health Psychology, 26(6), 794-801. doi:10.1037/0278-

6133.26.6.794

http://mc.manuscriptcentral.com/pom



Page 29 of 43 Psychology of Music

Familiarity and Pain Management 29

Duschek, S. S., Schwarzkopf, W. W., & Schandry, R. R. (2008). Increased pain sensitivity in
low blood pressure. Journal Of Psychophysiology, 22(1), 20-27. doi:10.1027/0269-

8803.22.1.20

O©CoONOOPDWN-

Eccleston, C., Morley, S., Williams, A., Yorke, L., & Mastroyannopoulou, K. (2002). Systematic
13 review of randomised controlled trials of psychological therapy for chronic pain in children
15 and adolescents, with a subset meta-analysis of pain relief. Pain, 99, 157-165.

18 Eccleston, C,. Williams, A. C. D. C., & Morley, S. (2009). Psychological therapies for the

20 management of chronic pain (excluding headache) in adults. Cochrane Database of

22 Systematic Reviews, 2. DOT: 10.1002/14651858.CD007407.pub2.

25 Edwards, R.R., Campbell, C., Jamison, R.N. & Wiech, K. (2009). The neurobiological

27 underpinnings of coping with pain. Current Directions In Psychological Science, 18, 237-
29 241.

32 Edwards, R. R., Doleys, D. M., Fillingim, R. B., & Lowery, D. (2001). Ethnic differences in pain
34 tolerance: clinical implications in a chronic pain population. Psychosomatic

medicine, 63(2), 316-323.

39 Engel, G. L. (1977). The need for a new medical model: A challenge for biomedicine. Science.
41 196, 129-135.

44 Finlay, K. A. (in press). Familiarity with music in post-operative clinical care. Chapter 8 in

46 Daynes, H. & King, E. (Eds.) Music and Familiarity.

Flor, H. (2003). Cortical reorganisation and chronic pain: Implication for rehabilitation. Journal

51 of Rehabilitation Medicine, 41, 66-72.

http://mc.manuscriptcentral.com/pom



O©CoONOOPDWN-

Psychology of Music

Familiarity and Pain Management 30

Forys, K. L., & Dahlquist, L. M. (2007). The Influence of Preferred Coping Style and Cognitive
Strategy on Laboratory-Induced Pain. Health Psychology, 26(1), 22-29. doi:10.1037/0278-
6133.26.1.22

Gustavsson, C., & von Koch, L. (2006). Applied Relaxation in the treatment of long-lasting neck
pain: A randomized controlled pilot study. Journal Of Rehabilitation Medicine, 38(2), 100-
107.

Good, M., Stanton-Hicks, M., Grass, J. A., Anderson, G. C., Choi, C., Schoolmeesters, L. J., &
Salman, A. (1999). Relief of postoperative pain with jaw relaxation, music and their
combination. Pain, 8§1(1-2), 163—172.

Hekmat, H. & Hertel, J. (1993) Pain attenuating effects of preferred versus non-preferred music
interventions. Psychology of Music, 21(2), 163-173.

Henschke, N., Ostelo, R. W., van Tulder, M. W., Vlaeyen, J. W., Morley, S., Assendelft, W. J.,
& Main, C. J. (2010). Behavioural treatment for chronic low-back pain. Cochrane
Database Syst Rev, 7(7).

Heyduk, R. G. (1975). Rated preference for music composition as it relates to complexity and
exposure frequency. Perception and Psychophysics, 17, 84-91

Jacobson, E. (1938). Progressive relaxation. Chicago: University of Chicago Press.

Jackson, T. D., Pope, L. E., Nagasaka, T. O., Fritch, A. L., lezzi, T. Y., & Chen, H. G. (2005).
The impact of threatening information about pain on coping and pain tolerance. British
Journal Of Health Psychology, 10(3), 441-451.

Jensen, M.P., & Karoly, P. (2001) Self-report scales and procedures for assessing pain in adults,
in Turk DC and Melzack R (eds.), Handbook of Pain Assessment, 2nd edition, New Y ork:

Guilford Press,

http://mc.manuscriptcentral.com/pom

Page 30 of 43



Page 31 of 43 Psychology of Music

] Familiarity and Pain Management 31
2

2 Johnson, M. H., Breakwell, G., Douglas, W., & Humphries, S. (1998). The effects of imagery

5

6 and sensory detection distractors on different measures of pain: How does distraction

7

g work? British Journal of Clinical Psychology, 37(2), 141-154. doi:10.1111/1.2044-

o 8260.1998.th01290.x

12

13 Katz, J., & Melzack, R. (2011). The McGill Pain Questionnaire: Development, psychometric
14

12 properties, and usefulness of the long form, short form, and short form-2. In D. C. Turk &
1; R. Melzack (Eds.), Handbook of pain assessment (3rd ed.). (pp. 45—66). New York, NY
19

20 US: Guilford Press.

21

3:23 Kenntner-Mabiala, R., Gorges, S., Alpers, G. W., Lehmann, A. C., & Pauli, P. (2007). Musically
24

25 induced arousal affects pain perception in females but not in males: A psychophysiological
26

27 examination. Biological Psychology, 75(1), 19-23.

28

gg Koelsch, S. (2010). Towards a neural basis of music-evoked emotions. Trends in cognitive

31

32 sciences, 14(3), 131-137. doi:10.1016/j.tics.2010.01.002

33

2‘51 Kristine L., Kwekkeboom K. & Gretarsdottir E. (2006) Systematic review of relaxation

gs intervention for pain. Clinical Scholarship 3rd quarter, 269-277.

38

39 Leubbert K., Dahme B. & Hasenbring M. (2001) The effectiveness of relaxation training in

40

j; reducing treatment related symptoms and improving emotional adjustment in acute non-
4 . . .

42 surgical cancer treatment: a meta-analytical review. Psycho-Oncology 10(6), 490-502.

45

46 Leventhal, H., Safer, M. A., & Panagis, D. M. (1983). The impact of communications on the

47

jg self-regulation of health beliefs, decisions, and behavior. Health Education &

50 .

51 Behavior, 10(1), 3-29.

52

53 MacLaren, J. E., & Cohen, L. L. (2005). A comparison of distraction strategies for venipuncture
54

gg distress in children. Journal of Pediatric Psychology, 30, 387-396.

57

58

59

60

http://mc.manuscriptcentral.com/pom



O©CoONOOPDWN-

Psychology of Music Page 32 of 43

Familiarity and Pain Management 32

Marteau, T. M., & Bekker, H. (1992). The development of a six-item short-form of the state
scale of the Spielberger State-Trait Anxiety Inventory (STAI). The British journal of
clinical psychology / the British Psychological Society, 31 ( Pt 3), 301-306.

Mehling, W_.E., Hamel, K.A., Acree, M., Byl, N., Hecht, F.M. (2005) Randomized, controlled
trial of breath therapy for patients with chronic low-back pain. Alternative Therapies in
Health and Medicine, 11, 44-52

Melzack, R. (1983) Pain Measurement and Assessment. Raven Publishing, pp 15-34.

Mimi, M. Y, Chan, M. F. and Benzie, 1. F. F (2005) the effect of music therapy in postoperative
pain, heart rate, systolic blood pressure and analgesic use following nasal surgery, Journal
of Pain and Palliative Care Pharmacotherapy, 19 (3), 21-29

Mitchell, L. A., MacDonald, R. A. R., & Brodie, E. E. (2004). Temperature and the Cold Pressor
Test. Journal of Pain, 5(4), 233-237.

Mitchell, L. A., & MacDonald, R. A. R. (2006). An experimental investigation of the effects of
preferred and relaxing music listening on pain perception. Journal of music therapy, 43(4),
295-316.

Mitchell, L. A., MacDonald, R. A., & Brodie, E. E. (2006). A comparison of the effects of
preferred music, arithmetic and humour on cold pressor pain.European journal of
Pain, 10(4), 343-343.

Mitchell, L. A., MacDonald, R. R., & Knussen, C. (2008). An investigation of the effects of
music and art on pain perception. Psychology Of Aesthetics, Creativity, And The Arts, 2(3),

162-170.

http://mc.manuscriptcentral.com/pom



Page 33 of 43 Psychology of Music

Familiarity and Pain Management 33

De Paula, A. A. D., de Carvalho, E. C., & dos Santos, C. B. (2002). The use of the “progressive
muscle relaxation” technique for pain relief in gynecology and obstetrics. Revista latino-

americana de enfermagem, 10(5), 654—659.

O©CoONOOPDWN-

13 Pain Toolkit (2012). Retrieved from http://www.paintoolkit.org/assets/downloads/Pain-Toolkit-

15 Booklet-Nov-2012.pdf on 1 May, 2013.

18 Persson, A. L., Veenhuizen, H., Zachrison, L., & Gard, G. (2008). Relaxation as treatment for
20 chronic musculoskeletal pain — a systematic review of randomised controlled studies.

22 Physical Therapy Reviews, 13(5), 355-365. doi:10.1179/174328808X356366

25 Pontinen, P.J. (1998) Reliability, validity, reproducibility of algometry in diagnosis of active and
27 latent tender sports and trigger points, Journal of Musculoskeletal Pain, 6(1), 61-71
Reeves, J. L., & Shapiro, D. (1983). Heart-rate reactivity to cold pressor stress following

32 biofeedback training. Applied Psychophysiology and Biofeedback,8(1), 87-99.

34 Roykulcharoen V. & Good M. (2004) Systematic relaxation to relieve postoperative pain.
Journal of Advanced Nursing 48(2), 140—148.

39 Saab, P. G., Llabre, M. M., Hurwitz, B. E., Schneiderman, N., Wohlgemuth, W., Durel, L. A.,

41 Nagel, J. (1993). The cold pressor test: vascular and myocardial response patterns and their
44 stability. Psychophysiology, 30(4), 366-373.

46 Schellenberg, E. (2008). Liking for happy- and sad-sounding music: Effects of

48 exposure. Cognition & Emotion, 22(2), 218-237.

51 Schaffer S.D. & Yucha C.B. (2004) Relaxation and pain management: the relaxation response
53 can play a role in managing chronic and acute pain. American Journal of Nursing, 104(8),

55 75-76, 78-79,81-82.

http://mc.manuscriptcentral.com/pom



O©CoONOOPDWN-

Psychology of Music Page 34 of 43

Familiarity and Pain Management 34

Schwarzer, R., & Jerusalem, M. (1995). Generalized Self-Efficacy scale. In J. Weinman,

S. Wright, & M. Johnston, Measures in health psychology: A user’s portfolio. Causal and
control beliefs (pp. 35-37). Windsor, UK: NFER-NELSON.

Seers K. & Carroll D. (2001) Relaxation techniques for acute pain management: a systematic
review. Journal of Advanced Nursing 27(3), 466—475.

Sharma, L., Cahue, S., Song, J., Hayes, K., Pai, Y. C., Dunlop, D. (2003). Physical functioning
over three years in knee osteoarthritis: role of psychosocial, local mechanical, and
neuromuscular factors. Arthritis Rheum, 48, 3359-3370.

Shiffrin, R. M., & Schneider, W. (1977). Controlled and automatic human information
processing II: perceptual learning, automatic attending and a general theory. Psychology
Review, 84, 127-90.

Silva-Pereira C, Teixeira J, Figueiredo P, Xavier J, Castro S, et al. (2011) The role of familiarity
in the emotional engagement with music: an fMRI study. Submitted.

Spielberger, C. D. (1983). State-Trait Anxiety Inventory. Palo Alto, CA: Consulting
Psychologists Press.

Stephens, R., & Umland, C. (2011). Swearing as a response to pain-effect of daily swearing
frequency. The journal of pain: official journal of the American Pain Society, 12(12),
1274-1281. doi:10.1016/j.jpain.2011.09.004

Tanaka-Matsumi, J. & Kameoka, V. A. (1986). Reliabilities and concurrent validities of popular
self-report measures of depression, anxiety and social desirability. Journal of Consulting
and Clinical Psychology, 54, 328-333

Taylor, J., & Deane, F. (2002). Development of a Short Form of the Test Anxiety Inventory

(TAI). The Journal Of General Psychology, 129(2), 127-136.

http://mc.manuscriptcentral.com/pom



Page 35 of 43 Psychology of Music

Familiarity and Pain Management 35

Thayer, J. F., Ahs, F., Fredrikson, M., Sollers, J. J. & Wager, T. D. (2011). Review: A meta-
analysis of heart rate variability and neuroimaging studies: Implications for heart rate

variability as a marker of stress and health. Neuroscience and Biobehavioral Reviews, 36,

O©CoONOOPDWN-

747-756. doi:10.1016/j.neubiorev.2011.11.009
13 The British Pain Society. (2012) Pain Management Programmes, accessed on 1* November

15 2012: http://www.britishpainsociety.org/patient pmp.htm

18 Tse, M. M., Chan, M. F., & Benzie, I. F. (2005). The effect of music therapy on postoperative
20 pain, heart rate, systolic blood pressures and analgesic use following nasal surgery. J Pain
22 Palliat Care Pharmacother, 19(3), 21-29.

25 Turk, D. C. (2004). Understanding pain sufferers: the role of cognitive processes. Spine, 4, 1-7
27 Turk, D.C. & Okifuji, A. (2002) Psychological factors in chronic pain: Evolution and revolution.
29 Journal of Consulting and Clinical Psychology, 70 (3), 678-690

32 Verhoeven, K., Crombez, G., Eccleston, C., Van Ryckeghem, D. M. L., Morley, S., & Van

34 Damme, S. (2010). The role of motivation in distracting attention away from pain: An
experimental study. Pain, 149(2), 229-234. do0i:10.1016/j.pain.2010.01.019

39 Villarreal, E., Brattico, E., LenéVase, Ostergaard, L., & Vuust, P. (2012). Superior Analgesic
41 Effect of an Active Distraction versus Pleasant Unfamiliar Sounds and Music: The

44 Influence of Emotion and Cognitive Style. Plos ONE, 7(1), 1-8.

46 doi:10.1371/journal.pone.0029397

Wickens, C. D. "Processing Resources in Attention." Varieties of attention (1984): 63.

51 Wickens, C. D. (2002). Multiple resources and performance prediction. Theoretical Issues in

53 Ergonomic Science, 3, 150 —177.

http://mc.manuscriptcentral.com/pom



O©CoONOOPDWN-

Psychology of Music Page 36 of 43

Familiarity and Pain Management 36

Wickens, C. (2008). Multiple Resources and Mental Workload. Human Factors: The Journal of
the Human Factors and Ergonomics Society, 50(3), 449-455

Windich-Biermeier, A., Sjoberg, 1., Dale, J. C., Eshelman, D., & Guzzetta, C. E. (2007). Effects
of Distraction on Pain, Fear, and Distress During Venous Port Access and Venipuncture in
Children and Adolescents With Cancer. Journal of Pediatric Oncology Nursing, 24(1), 8—
19. doi:10.1177/104345420629601

Woby. S., Roach. N., Urmston. M., Watson. P. (2007) The relation between cognitive factors
and levels of pain and disability in chronic low back pain patients presenting for
physiotherapy. European Journal of Pain, 11, 869-77.

Wong, E., Chan, S., & Chair, S. (2010). Effectiveness of an educational intervention on levels of
pain, anxiety and self-efficacy for patients with musculoskeletal trauma. Journal Of
Advanced Nursing, 66(5), 1120-1131. doi:10.1111/j.1365-2648.2010.05273.x

Zelikovsky, N., Rodrigue, J. R., Gidycz, C. A., & Davis, M. A. (2000). Cognitive behavioral and
behavioral interventions help young children cope during a voiding cystourethrogram.
Journal of Pediatric Psychology, 25, 535-543.

Zusman, M. (2005). Cognitive-behavioural components of musculoskeletal physiotherapy: the

role of control. Physical Therapy Reviews, 10(2), 89-98.

http://mc.manuscriptcentral.com/pom



Page 37 of 43 Psychology of Music

Figure 1: The influence of week of testing and type of trial on pain tolerance
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Figure 2: The influence of week of testing and type of trial on pain threshold
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Figure 3: The effect of Week of Testing on Self-efficacy
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Table 1
Familiarity Preference
Week 1 Week 2 Week 1 Week 2
Music 6.8+1.4 88+ 1.0 73+1.3 8.8+1.1
PMR 0.6+0.8 9.4+0.7 1.1+£0.6 9.1+0.7
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Table 2
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Control

Music

PMR

p-values

Week 1

Week 2

Week 1

Week 2

Week 1

Week 2

Week of Type of

B

E

B

B

E Testing  Trial

14 Threshold M

16 SD

17.74

11.75

19.61

17.10

17.57

16.91

32.39

65.75

32.71

55.66

64.90

88.60

31.88

53.75

84.88

96.76

30.26

48.35

58.70

73.83

35.43

47.13

11200 <0001  <0001F

97.06

18 Tolerance M

20 SD

122.43

99.82

107.39

93.24

98.70

87.81

114.39

93.92

104.13

91.68

167.96

97.25

114.50

95.67

188.79

88.67

82.65

86.71

113.22

95.54

109.65

90.39

188.74 +

85.34

22 Anxiety M

24 SD

20.22

3.47

21.04

4.27

19.22

3.55

18.96

3.21

17.71

3.14

18.25

2.49

18.63

4.16

17.17

4.29

18.17

3.75

17.43

4.07

18.61

3.06

16.61 <.05 <.05

2.71

NRS-PP M

SD

5.13

2.28

5.43

2.50

5.07

2.36

4.30

2.49

5.75

2.01

4.54

2.48

6.71

2.26

4.46

3.08

5.89

1.90

6.52

2.02

591

2.02

3.74 T

2.16

Self-efficacy M

31 SD

5.39

3.23

5.96

3.01

5.70

2.98

6.13

3.20

4.33

3.36

7.92

2.26

4.33

2.75

8.29

1.73

391

2.64

5.57

245

4.52

2.84

7.70 <.01

2.67

33 HR M

35 SD

67.52

9.97

68.22

11.27

65.70

8.14

68.83

10.47

72.67

12.76

71.63

14.67

74.82

13.37

70.88

9.82

71.78

16.39

68.57

10.00

70.00

12.34

66.22 <.05 <.05

9.56

37 TPS M

7.65

8.30

6.22

5.09

571

5.42

9.00

6.13

8.09
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SD

4.89

5.46

3.25

3.07

Psychology of Music

4.54 4.18 8.82 6.07 4.03
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Table 1: Mean Outcomes of Familiarity and Preference for Music and PMR

Distractors. Results shown as mean + standard deviation.

O©CoONOOPDWN-

10 Table 2: Mean and Standard Deviations for Week of Testing (week 1 vs. Week 2) and
12 Type of Trial (Baseline and Experimental), for Control, Music and PMR Groups, on
14 Outcome Variables. Between-Groups differences are shown as * p<.05; ** p<.01;

**% p<.001, Interactions with Group are shown as ¥.

http://mc.manuscriptcentral.com/pom



