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Abstract

Objectives: (1) To replicate a study by Schutze, Rees, Preece, and Schutze (2010) on a headache
sample, rather than a heterogeneous chronic pain sample, investigating whether level of
mindfulness predicts key components in the fear-avoidance model of chronic pain (pain
intensity, negative affect, pain catastrophizing, pain-related fear, pain hypervigilance, and
functional disability); (2) to investigate the relationships between level of mindfulness and
headache/migraine pain intensity, frequency, and duration. Method: Participants were 217 self-
reported chronic headache/migraine sufferers (51 male, 166 female), aged between 18 and 65
years. Participants completed an online survey measuring demographics, mindfulness, the key
components of the fear-avoidance model, and headache pain intensity, duration, and frequency.
Results: Mindfulness had significant negative correlations (p <.05) with all variables except
headache pain intensity and headache frequency. Mindfulness significantly predicted negative
affect, pain catastrophizing, fear of pain, pain hypervigilance, and headache duration (p < .05).
Mindfulness remained a significant predictor of negative affect and pain hypervigilance after
controlling for other key components and background characteristics (p < .05). Mindfulness did
not moderate the relationship between pain intensity and pain catastrophizing (p = .204).
Discussion: Findings suggest that mindfulness may be integrated into the fear-avoidance model
of chronic pain for chronic headache/migraine sufferers. Directions for future research are
discussed.
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Introduction

On the World Health Organization’s ranking for causes of disability, headache disorder has
been estimated to fall amongst the most common.! Traditional ‘headache hygiene’ suggests that
identification and avoidance of headache triggers is most effective in the management of headache
disorders. However, such an approach appears to lack an evidence-base, and may instead be
maladaptive.?*
Fear-Avoidance Model of Chronic Pain

The fear-avoidance model of chronic pain® (see figure 1) postulates that the experience of
pain may be associated with negative appraisal of the pain (e.g., catastrophic thoughts), leading to the
development of pain-related fear, and subsequently to maladaptive coping behaviors such as escape,
avoidance, and/or hypervigilance. In addition, it suggests that these maladaptive coping behaviors
may lead to depression, impaired musculoskeletal and cardiovascular functioning from long-term
inactivity, or other disability. Such psychological or physical disability may be associated with a
decline in pain tolerance, thereby increasing the likelihood of pain experience. In contrast, the model
suggests that if no pain-related fear is developed following the experience of pain, this may result in
confrontation/approach behavior (as opposed to avoidance/escape behavior), which may in-turn lead
to recovery. Numerous studies involving chronic pain patients, have found support for the fear-
avoidance model of pain.®® These studies have generally focused on lower back pain patients.

Martin (2010a) developed the Trigger Avoidance Model of Headaches. Similar to the fear-
avoidance model of pain, this model suggests that avoidance and escape behavior, with respect to
headache/migraine triggers, may result in increased sensitivity to, and decreased tolerance for the
triggers. Avoidance of headache triggers is also suggested to be problematic in a practical sense as it
is not always possible to identify and/or avoid all triggers, and attempting to do so may be stressful
and can lead to a restricted lifestyle.>*® Psychological treatments involving exposure techniques (i.e.,

approach behavior) are being increasingly utilized in the effective treatment of chronic pain disorders

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



such as chronic headaches and migraines.**"** Another practice that involves approach behavior, as
opposed to avoidance behavior, is the practice of mindfulness.'*
Mindfulness and Chronic Pain.

Mindfulness is a concept derived from the historical practice of Buddhist meditation'> and
refers to a heightened act of consciously and intentionally bringing one’s attention and awareness to
the present moment. Mindfulness involves nonjudgmental acceptance of internal and external
experiences of the present moment,***® and is considered the opposite of mindlessness, which refers
to a state of mind that is actively avoiding or denying the experience of certain thoughts, emotions, or
perceptions.* Research has found that beneficial psychological and physical outcomes may be
cultivated through mindfulness training.*®*’

There is a growing interest in the use of Mindfulness Based Interventions (MBIs) in the
treatment of chronic headaches and migraines,’®2* however, currently there is limited and mixed
evidence available on the effectiveness of these interventions. As demonstrated in Table 1, while
some studies have found support for MBIs in the treatment of headache/migraine, others have not.
These varied findings may be due to the presence of methodological limitations in some studies,
including small sample sizes and confounding factors.

Schutze, Rees, Preece, and Schutze (2010) aimed to investigate the role of mindfulness in the
fear-avoidance model of chronic pain, using a sample of individuals suffering from a variety of
chronic pain conditions®. Their sample consisted of 10 head/face pain patients, 50 lower back pain
patients, 16 neck pain patients, 9 leg pain patients, 6 upper back pain patients, 5 abdomen pain
patients, 2 shoulder/arm pain patients, 1 chest pain patient, 1 pelvis/genitals pain patient, and 4 equal
multiple sites pain patients. Participants were asked to complete a survey consisting of self-report

measures, with one measure for each key component in the fear-avoidance model, and two measures

for the mindfulness construct: the Five-Factor Mindfulness Questionnaire (FFMQ)®® and the
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Mindful Attention Awareness Scale (MAAS).?’ Schutze and colleagues (2010) explain that the
five subscales of the FFMQ, pertaining to five facets of the mindfulness construct (non-reactivity
to inner experience, observing inner experience, acting with awareness, describing experience,
and non-judging of experience) allow deeper examination of the role of mindfulness in the fear-
avoidance model. Therefore in their study, the FFMQ was utilized in the analyses where a single
total score was not required, and the MAAS was utilized where a single total score was required
(i.e., the correlation and moderation analyses).

Schutze and colleagues (2010) found that mindfulness had significant negative medium
strength correlations® with each of the key components in the fear-avoidance model (pain intensity,
negative affect, pain catastrophizing, pain-related fear, pain hypervigilance, and functional
disability). Correlations ranged from -.22 to -.50, wherein higher level of mindfulness, was
associated with lower levels of each key component. In addition, it was found that the key
component most strongly predicted by mindfulness was pain catastrophizing, and after controlling
for the other key components and background characteristics, mindfulness remained a significant
predictor of pain catastrophizing. Additionally, Schutze and colleagues (2010) found that
mindfulness moderated the relationship between pain intensity and pain catastrophizing, such that at
high levels of mindfulness, the strength of the positive association between pain intensity and pain
catastrophizing was lower. Therefore, Schutze and colleagues (2010) suggested that mindfulness may
be integrated into the fear-avoidance model as a key component in itself, between pain experience
and pain catastrophizing.

The Current Study, Aims, and Hypotheses

There is reason to believe that if Schutze and colleagues (2010) restricted their sample to

primary headache/migraine sufferers, their findings may have been different. The pain conditions

other than head/face pain included in Schutze and colleagues (2010), differ from primary
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headache/migraine in a number of ways. First, primary headache/migraine differs from the other
chronic pain conditions in its pattern of pain. The majority of headache sufferers are absent from pain
most of the time and experience painful headache ‘attacks’ when exposed to triggers. Therefore, in
the absence of triggers and associated headache ‘attacks’, the ability of headache sufferers to cope,
and their psychosocial functioning, would be greater than in the presence of triggers and headache
‘attacks’. Individuals suffering from the other chronic pain conditions are rarely in the absence of
pain, as their pain is not dependent on the presence of triggers, however, their pain is likely to be less
debilitating than pain associated with headache ‘attacks’. The level of disability associated with
chronic headache disorders has been likened to that of quadriplegia, dementia, and psychosis.?
Second, unlike the other chronic pain conditions, primary headache/migraine is not associated with
any identified damage or structural pathology* due to injury. Finally, primary headache/migraine
often resolves with or without treatment. In comparison, due to underlying damage or structural
pathology, the other chronic pain conditions are likely to be permanent.

The current study investigated the role of mindfulness in the fear-avoidance model of chronic
pain by replicating the study conducted by Schutze and colleagues (2010); however, using a sample
restricted to chronic primary headache/migraine sufferers. The current study also aimed to contribute
to the growing literature on the relationship between mindfulness and important headache parameters
such as headache intensity, frequency, and duration. The specific hypotheses of the current study are
as follows:

1. Itis hypothesized that higher level of mindfulness will be associated with and predict lower levels
of negative affect, pain catastrophizing, pain-related fear, pain hypervigilance, functional disability,
headache pain intensity, headache frequency, and headache duration.

2. It is hypothesized that mindfulness will most strongly predict pain catastrophizing, and will remain
a significant predictor of pain catastrophizing after controlling for the other key components in the

fear-avoidance model and the background characteristics identified in Schutze and colleagues (2010):
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age, gender, and headache duration.

3. It is hypothesized that mindfulness will moderate the relationship between headache pain intensity
and pain catastrophizing.

Materials and Method

Materials

As the current study replicated the study conducted by Schutze and colleagues (2010), the
measures used in the current study, with the exception of the demographics questionnaire, were
the same as those used in their study, and any variation is discussed.

Demographics questionnaire. The demographics questionnaire collected information on
participant age, gender, ethnicity, education level, medication use, headache diagnosis, and on
whether participants had any medical or psychological diagnoses other than the headache
disorder. In relation to headache diagnosis, participants were first asked “Have you been
diagnosed with headache disorder?”” where responses were made on a Yes/No format. This was
followed by the question “Which one or more of the following headache disorders have you been
diagnosed with?”” where responses were made on a multiple check box format. Specifically,
participants were asked to select one or more of the following responses: Migraine, Tension-type
headache, Cluster headache, other. In relation to comorbid medical or psychological diagnoses,
participants were asked “Do you have any current medical or psychological diagnoses? If Yes,
please specify”. Responses were made on a Yes/No format, and a space was provided for
participants to specify further details if they selected Yes.

The Mindful Attention Awareness Scale (MAAS). The MAAS? consists of 15 items
measuring the respondent’s tendency to attend to and be aware of the present moment with
respect to internal (e.g., thoughts) and external (e.g., interpersonal communication) events.

Higher scores indicate a higher level of mindfulness. The MAAS has been found to have good
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reliability and validity with coefficient alphas ranging from .82 to .8 In the current study, the

internal consistency as measured by Cronbach’s alpha was o = .91.

The Five-Factor Mindfulness Questionnaire (FFMQ). The FFMQ® with a total of 39
items, consists of five subscales measuring non reactivity to inner experience, observing inner
experience, acting with awareness, describing experience, and non-judging of experience.
Higher scores on each subscale indicate a higher level of mindfulness. The FFMQ has been

1.3

found to have good reliability and validity with coefficient alphas ranging from .75 to .9
the current study, the internal consistencies as measured by Cronbach’s alpha for each of the five

subscales of the FFMQ were a=.78, a. = .81, o = .90, a = .88, a = .90, respectively.
The Migraine Disability Assessment Scale (MIDAS). The MIDAS®* consists of five

items designed to measure the impact of headaches on daily life. Higher scores indicate higher
levels of headache related disability. The MIDAS has been found to have good reliability and
validity with a coefficient alpha of .83.%*3* In the current study, the MIDAS was used as an
operational measure of ‘functional disability’, and replaces the Brief Pain Inventory® (BPI) used
in Schutze and colleagues (2010). The BPI was not appropriate for use in the current sample. The
internal consistency of the MIDAS in the current study, as measured by Cronbach’s alpha, was found
to be o = .77.

The Brief Headache Screen (BHS). The BHS*® consists of six questions and may be
used as a screening tool for migraine disorder. The completed screen is interpreted according to
certain rules as explained by Maizels and Burchette (2003). The BHS has been found to have
good psychometric properties.*® The BHS was not used in the study by Schutze and colleagues
(2009). In the current study, the items of the BHS were used to screen for migraine disorder and
to collect descriptive information on the sample.

The Positive and Negative Affect Schedule (PANAS). The PANAS® with a total of 20
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items, consists of two subscales measuring positive and negative affect respectively. In the
current study, only the negative affect subscale was used, and was an operational measure of
‘negative affect’. Scores may range from 10 to 50, and higher scores indicate a higher level of
negative affect. The negative affect subscale of the PANAS has been found to have good
reliability and validity with coefficient alphas ranging from .84 to .87.3" In the current study the
internal consistency as measured by Cronbach’s alpha, was found to be a =.87.

The Pain Catastrophizing Scale (PCS). The PCS*® with a total of 13 items, contains
three subscales each addressing a different aspect of catastrophizing behavior: rumination,
magnification, and helplessness. Higher scores indicate greater catastrophizing. The PCS has
been found to have good reliability and validity with a coefficient alpha of .87.%%% In the current
study the PCS was used as an operational measure for ‘pain catastrophizing’. The internal
consistency as measured by Cronbach’s alpha, was found to be o =.93.

The Fear of Pain Questionnaire (FPQ-111). The FPQ-111*° with a total of 30 items,
consists of three subscales measuring fear of severe pain, minor pain, and medical pain,
respectively. Higher scores indicate greater pain-related fear. The FPQ has been found to have
good reliability and validity with an alpha coefficient of .92.° In the current study, the FPQ will
be used to measure ‘pain-related fear’, in replacement of the Tampa Scale for Kinesiophobia41
(TSK) which was used by Schutze and colleagues (2010). The TSK was not appropriate for use
in the current sample. In the current study, the internal consistency of the FPQ-I11 was found to be o
=.95.

Pain Vigilance and Awareness Questionnaire (PVAQ). The PVAQ™* consists of 16 items
measuring attention to pain through awareness, consciousness, observation, and vigilance. Items are
self-descriptive statements with respect to the experience of pain (e.g., | am very sensitive to pain),

and respondents are required to indicate the frequency with which the item describes them.
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Responses are made on a 6-point Likert scale ranging from 0 never to 4 always. Two items are
reverse scored. A total score is derived from summing the items, and may range from 0 to 80, with
higher scores indicating greater attention to pain. The PVAQ has been found to have a good internal
consistency of a = .86.%* It has also been demonstrated to have good construct validity, and criterion
validity.*>* In the current study, the PVAQ will be used as an operational measure of the pain
hypervigilance component of the fear-avoidance model. The internal consistency was found to be o =
.90.

Pain intensity, duration, and frequency. In the current study, the intensity of pain
experienced from headaches, the duration of headaches, and the frequency of headaches are
measured by three questions that were derived from previous large scale studies that utilised the same
three questions to measure these constructs.** *> Rather than open ended questions, these questions
were used in the current study to make the responses comparable to these previous studies. Headache
pain intensity is measured by the question: On average, how painful are your headaches? Responses
are made on a 5- point Likert scale ranging from 1 slightly painful to 5 extremely painful. In the
current study, the headache pain intensity question was used as an operational measure of the pain
experience component of the fear-avoidance model. Duration is measured by the question: On
average, how long do your headaches last? Responses are made on an 8-point Likert scale ranging
from 1 more than 24 hours to 8 less than 1 hour. This scale was not reversed prior to analysis. In the
current study, headache duration was utilized in the primary analyses as well as included in the
demographics information for the current sample. Frequency is measured by the question: How
frequently do you experience headaches? Responses are made on a 9-point Likert scale ranging from
1 4 or more per day to 9 never. This scale was not reversed prior to analysis. These questions were
not utilized in the study by Schutze and colleagues (2010).

Method
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Participants. Participants were recruited via the Headache Australia website by placing an
advertisement and link to the survey under their “volunteers required for research” section.
Participants were also recruited via the Griffith University undergraduate psychology student
research participation scheme, as well as the Griffith University Surveys Unit, through the use of an
information sheet on the current study and a link to the survey. Participants were included in the final
analyses if they were aged between 18 and 75 years inclusive, had been suffering from headaches for
at least one month, and were not diagnosed with medication overuse headache or a secondary
headache. A total of 19 participants did not meet these criteria and were therefore excluded from the
study. A total of 217 participants were included in the final analyses, 160 participants were
undergraduate psychology students, and 57 were from the community. Participants in the current
sample were aged between 18 and 65 years inclusive (M = 26.02, SD = 10.61), and 88.5 percent
of the current sample reported that they had been suffering from headaches for more than three
months. On the basis of self-reported physician diagnosis, 40.1 percent of the sample suffered
from migraine, compared to 46.6 percent on the basis of the BHS (chronic migraine, 58
participants; episodic migraine, 43 participants). Further descriptive characteristics of the sample
are presented in Table 2.

Procedure. The current study was approved by the Griffith University Ethics Committee.
The aforementioned questionnaires were compiled into an online survey, which participants
accessed via an online link at their own convenience. Prior to their commencement of the survey,
participants were required to read an information sheet through which informed consent was
obtained. Any incomplete surveys were interpreted as withdrawal of consent and were not
utilized in the final analyses. Random responding of participants was unfortunately not checked.
The survey took approximately 25 minutes to complete. Upon completion of the survey,

undergraduate psychology students were able to receive course credit for their participation, and
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all other participants were given the option to enter a prize draw to win one of two $50 Coles-
Myer gift cards. After recruitment was completed, two participants who opted to enter the prize
draw were selected at random to receive the gift cards.
Results
Checking Assumptions in the Data

Data was analyzed using the Statistical Package for the Social Sciences,* Version 22
(SPSS). Missing values analyses found that in the overall dataset, there was only 0.56% missing
data. Little’s MCAR test indicated that the missing data was missing completely at random, y2 (7734)
=7892.47, p =.102, n.s. Due to the small number and random nature of missing data, mean
substitution was used to replace any missing values on all the variables.*’ The data was checked
for any violation of assumptions, and as a result three univariate outliers were removed. All
variables had good internal consistencies, as measured by Cronbach’s alpha. As the current study
is replicating the study conducted by Schutze and colleagues (2010), the following statistical
analyses are the same as the analyses conducted in their study.
Correlational Analyses

Results found that mindfulness (MAAS) had significant negative correlations with all
variables except headache pain intensity and headache frequency (see Table 3). As headache
duration was not reverse scored, the negative correlation between mindfulness and headache
duration, actually suggests a positive association between mindfulness and headache duration.
Correlations ranged in strength from weak negative correlations to moderate negative
correlations: -.14 to -.43. Upon cross checking these results with the FFMQ subscales, it was
found that none of the FFMQ subscales correlated significantly with headache frequency,
however, the describing subscale had a significant positive weak-strength correlation with

headache pain intensity. As there was no significant correlation found between mindfulness and
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headache frequency, no further exploration was conducted with respect to whether mindfulness
predicted headache frequency in the standard multiple regression analyses.
Standard Multiple Regression Analyses

Seven Standard Multiple Regression (SMR) analyses were conducted (see Table 4). In each
of the seven SMRs, the five subscales of the FFMQ were entered simultaneously as the predictor
variables. The criterion variables were negative affect, pain catastrophizing, fear of pain, pain
hypervigilance, functional disability, headache pain intensity, and headache duration, respectively.
The results of the SMRs revealed that the FFMQ subscales most strongly predicted negative affect
and accounted for 32% of the variance in negative affect scores. It was found that the awareness
subscale uniquely explained a significant 7% of the variance in negative affect (f = -.32, t(211) = -
4.59, p <.001, 95% CI for B [-.57, -.23]), and the non-judging subscale also uniquely explained a
significant 7% of the variance in negative affect (p = -.32, t(211) = -4.57, p <.001, 95% CI for B [-
52, -.21]). The SMRs also revealed that the FFMQ subscales significantly predicted pain
catastrophizing, fear of pain, pain hypervigilance, and headache duration. Although it was found that
the FFMQ subscales did not significantly predict headache pain intensity in the overall model, the
describing subscale uniquely explained a significant 2% of the variance in headache pain intensity (3
=.16, t(211) = 2.11, p = .036, 95% CI for B [.001, .04]).
Hierarchical Multiple Regression Analyses

The components of the fear-avoidance model significantly predicted by mindfulness in the
standard multiple regressions were: negative affect, pain catastrophizing, fear of pain, pain
hypervigilance, and headache pain intensity. Hierarchical Multiple Regression (HMR) analyses were
then conducted to investigate whether mindfulness remained a significant predictor of these
components, after controlling for background characteristics (age, gender, and headache duration),

and the other components in the fear-avoidance model. The background characteristics were entered
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into the regressions first, followed by the components in the fear-avoidance model in the same order
as they are found in the model. The FFMQ subscales were entered in the last step in order to
determine the unique contribution of mindfulness.

Results of the HMR analyses revealed that the FFMQ subscales accounted for an additional
22% of the variance in negative affect (see Table 5), over and above that accounted for by the other
predictors. It was found that the awareness subscale uniquely explained a significant 4% of the
additional variance accounted for in negative affect (4 = -.28, t(203) = -3.85, p <.001, 95% CI for B
[-.52, -.17]), and the non-judging subscale uniquely explained a significant 6% of the additional
variance accounted for in negative affect (f = -.32, t(203) = -4.64, p < .001, 95% CI for B [-.51, -
.21]). The HMR analyses also revealed that the FFMQ subscales accounted for an additional 11% of
the variance in pain hypervigilance, over and above that accounted for by the other predictors. It was
found that the observing subscale uniquely explained a significant 6% of the additional variance
accounted for in pain hypervigilance (5 = .31, t(203) = 4.66, p <.001, 95% CI for B [.33, .82]).
Moderation Analyses

A moderation analysis was conducted to investigate whether mindfulness moderated the
relationship between pain intensity and pain catastrophizing. The moderation analysis was completed
using the PROCESS tool for SPSS developed by Andrew Hayes.*® Headache pain intensity and
mindfulness (MAAS) were both mean centered before they were entered into the analysis. Pain
catastrophizing was entered as the dependent variable, headache pain intensity was entered as the
independent variable, and mindfulness (MAAS) was entered as the moderating variable. Results
revealed that the interaction between headache pain intensity and mindfulness did not account for
any significant amount of additional variance in pain catastrophizing, (5 = 1.13, t(213) = 1.27,p =
.204, 95% CI for B [-.62, 2.88]). This indicated that mindfulness did not moderate the relationship
between pain intensity and pain catastrophizing.

Discussion

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



The current study investigated the role of mindfulness in the fear-avoidance model of
chronic pain by replicating a study conducted by Schutze and colleagues (2010). The sample in
the current study differed from the sample in Schutze and colleagues (2010) in that it consisted
solely of chronic primary headache/migraine sufferers instead of individuals suffering for
various locations of pain. Additionally, to contribute to the growing literature on the impact that
mindfulness may have on chronic headache/migraine, the current study investigated the
relationships between level of mindfulness and headache/migraine intensity, frequency, and
duration.

Similar to the findings of Schutze and colleagues (2010), results in the current study
found that higher level of mindfulness was significantly associated with lower levels of the
negative affect, pain catastrophizing, pain-related fear, pain hypervigilance, and functional
disability components of the fear-avoidance model. Additionally, the current study found that
mindfulness was not associated with the pain intensity component of the fear-avoidance model,
and was not associated with headache frequency. Furthermore, surprisingly, mindfulness was
positively associated with headache duration.

Mixed findings regarding the effect of mindfulness on headache pain intensity,
frequency, and duration have also appeared in clinical studies where mindfulness has been used
as a treatment for chronic headaches.'®*** For example, Wells et al. (2014) found that
mindfulness training did not result in a significant reduction of headache frequency, but it did
result in reduced headache duration, in episodic migraine sufferers. Conversely, Cathcart and
colleagues (2014) found that mindfulness-based therapy was not associated with a reduction in
headache pain intensity or duration, however was effective in reducing headache frequency. Taken
together, these mixed findings, suggest a need for future research to further explore the relationship

between mindfulness and headache parameters such as intensity, frequency, and duration.
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It may be suggested that the role of mindfulness in the fear-avoidance model of chronic
pain may be different for individuals suffering from chronic primary headache/migraine, in
comparison to the other chronic pain conditions found in the Schutze and colleagues (2010)
study. One reason for this may be that, unlike other chronic pain conditions, primary
headaches/migraines occur in the absence of any identified underlying structural damage.*
Therefore, an approach such as mindfulness that utilizes acceptance in its practice may be
undesirable and/or less effective for individuals suffering from a condition such as
headache/migraine that often resolves with or without treatment, in comparison to chronic pain
conditions that are permanent.

The current study did not find a relationship between mindfulness and functional
disability. This finding is not line with the findings by Schutze and colleagues (2010) who found
that mindfulness did significantly predict functional disability in chronic pain sufferers. The
findings in the current study are also not in line with studies where mindfulness predicted
psychosocial functioning in a sample of lower back pain, lower extremity, shoulder or upper
limb, full body, and “other” chronic pain sufferers.*® This further suggests that mindfulness may
play a different role in the fear-avoidance model for individuals suffering from chronic primary
headache/migraine in comparison to the other chronic pain conditions. Unlike the other chronic
pain conditions used in Schutze and colleagues (2010), primary headache/migraine sufferers
experience headache ‘attacks’ when exposed to triggers, and therefore these individuals are often
in the absence of pain and any pain-related functional disability. Therefore, mindfulness may not
be effective in predicting pain-related functional disability in this population. The finding that
mindfulness did not predict functional disability, may also be explained by the observation that

mindfulness did not predict headache frequency in the current study, and on the MIDAS,
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disability is dependent on frequency. Future research should explore the relationship between
mindfulness and functional disability as measured by a different disability assessment(s).

In the current study, it was found that mindfulness most strongly predicted the negative
affect component of the fear-avoidance model, and the components of mindfulness that
contributed significantly to the prediction of negative affect scores, were awareness and non-
judging. This is unlike the findings of Schutze and colleagues (2010) who found that
mindfulness most strongly predicted pain catastrophizing in their sample of heterogeneous
chronic pain sufferers. It may be suggested that the relationships between mindfulness and pain
catastrophizing, and mindfulness and negative affect, differ in headache/migraine sufferers due
to the transient nature of headache/migraine ‘attacks’.

The transient nature of headache/migraine ‘attacks’ may alter the nature of the
catastrophic thoughts and negative affect experienced by individuals with headache/migraine. A
person with chronic headaches may have thoughts of hopelessness such as “there is nothing I can
do to prevent or combat headaches” rather than catastrophic thoughts related to the headache
episode, such as “this migraine will last forever”. Thoughts of hopelessness are particularly
common in individuals who suffer from chronic headaches and comorbid depression.* In the
current study, the results revealed that mindfulness remained a significant predictor of negative
affect, and pain hypervigilance, after controlling for the other key components and background
characteristics. However mindfulness did not remain a significant predictor of pain
catastrophizing or fear of pain. This is unlike the findings of Schutze and colleagues (2010) who
found that mindfulness significantly predicted pain catastrophizing after controlling for the other
key components and background characteristics.

Unlike the findings of Schutze and colleagues (2010), in the current study mindfulness
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was not found to moderate the relationship between pain intensity and pain catastrophizing. As it
was noted earlier, mindfulness most strongly predicted the negative affect component of the fear-
avoidance model, and not the pain catastrophizing component as in the Schutze and colleagues
(2010) study. Therefore, it may have been interesting to investigate the relationship between
mindfulness and the negative affect component of the fear-avoidance model in more depth.
Research has found that rumination on negative affect may result in its maintenance and
exacerbation.” Mindfulness involves the redirection of one’s attention away from rumination
and towards the present moment, ° which therefore may be associated with a lower level of
negative affect.

Surprisingly, the current study also found that observing, as a dimension of mindfulness,
was positively correlated with pain hypervigilance. Theoretically, observing, in Mindfulness is a
meta-cognitive monitoring process that facilitates awareness and diffusion from cognitive,
emotional, and physical experiences.>® In turn, the process of diffusion is suggested to reduce
psychological distress associated with physiological pain.>**® The fear-avoidance model of
chronic pain® suggests that pain hypervigilance is related to unhealthy avoidance of pain triggers.
In the current study, it is unclear whether cognitive diffusion accompanied pain hypervigilance,
and whether the relationship between observing and pain hypervigilance results in unhealthy
avoidance of potentially pain provoking stimuli. To test for this, future research could
manipulate mindful observing in isolation and examine its effects on pain hypervigilance and
avoidance of potentially pain provoking stimuli in a sample of headache sufferers.

Similarly, the current study found that fear of pain was negatively associated with
headache duration, and mindfulness was associated with increased headache duration. The fear-

avoidance model of chronic pain® suggests that pain-related fear leads to avoidance behavior;
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therefore it is possible that the reduced headache duration is due to removing oneself from the
headache trigger(s). Along these lines, increased mindfulness may, through nonjudgmental
acceptance of internal experiences of the present moment'**®, be associated with reduced avoidance
behavior. Therefore the continued presence of the headache trigger(s) may lead to increased
headache duration. However, avoidance behavior was not measured in the current study, and it is
important to keep in mind that the correlational design of this study prevents causal inferences
from being made.

The surprising associations between fear of pain and headache duration, and mindfulness
and headache duration, may also be explained by arguments that were made by Van Dam and
colleagues (2017) in their critical evaluation of mindfulness and meditation research. They argue
that as there is no universally accepted definition of mindfulness and the underlying factors that
constitute this concept, comparisons between different studies exploring mindfulness may be
inappropriate due to mindfulness being measured, taught, and practiced in different ways across
these studies.>”*® Furthermore, VVan Dam and colleagues (2017) suggest that the benefits of
mindfulness practice for individuals suffering from psychological and physical conditions may
be exaggerated by researchers and the media. Future research should explore the associations
between mindfulness, the components of the fear-avoidance model, and avoidance behavior in
headache sufferers, taking into consideration critiques of current mindfulness research.

In the current study, mindfulness continued to predict negative affect after controlling for
other variables in the fear-avoidance model of chronic pain and background characteristics.
When considering the fear-avoidance model, negative affect is directly linked to pain
catastrophizing, and both components immediately follow the experience of pain. Although in

the study conducted by Schutze and colleagues (2010) pain catastrophizing was the key
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component most strongly predicted by mindfulness, it is suggested that in chronic primary
headache/migraine sufferers, negative affect is the key component of interest. Therefore, it is
proposed that for individuals suffering from chronic primary headache/migraine, mindfulness
may be integrated into the fear-avoidance model beside negative affect (See figure 1). This may
then have a cascading effect on the other components in the fear-avoidance model. However,
again the correlational nature of the current study prevents causal inferences. Boselie and
Vlaeyen (2017) suggest that including mindfulness in the fear-avoidance model is congruent
with a positive psychology approach, wherein the focus of the model shifts to incorporate
protective factors other than no pain-related fear, rather than the main focus being on
vulnerability factors as in the original model°. They further suggest that this shift will allow a
greater and more balanced understanding of factors that lead to recovery in chronic pain
sufferers.

Overall, it is suggested that mindfulness plays a role in the experience of chronic
headache/migraine, albeit a different role than that observed in the other chronic pain conditions
included in the Schutze and colleagues (2010) study. It is suggested that this may be due to
differences between chronic headache/migraine and the other chronic pain conditions with
respect to pattern of pain, origin of pain, and prognosis of the condition. Negative affect may be
the key component in the fear-avoidance model that would be most beneficial to examine in
chronic headache/migraine sufferers. Increased level of mindfulness may allow individuals to
recognize when their attention has been automatically engaged by rumination on negative affect,
and consciously redirect this attention to the present moment. Specifically, the relationships
between mindfulness and headache duration, and mindfulness and negative affect may be worth

exploring further in chronic headache/migraine sufferers.
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The current study had some limitations including the correlational design which prevents
causal inferences, and the use of self-report measures which were subject to social desirability
and the honesty and integrity of the participants completing the online survey. Additionally, the
order of the questionnaires within the survey was not randomized, and random responding of
participants was not checked, therefore subjecting the study to methodological bias. As another
limitation, it is acknowledged that 71% of the final sample were using pain relievers or any
medication to relieve headache symptoms at least three days per week. Therefore, it is possible
that the current sample consisted of individuals with undiagnosed Medication Overuse
Headache, and future studies should account for this by appropriately adjusting the exclusion
criteria for research participation. It is also noted that approximately 39 percent of participants in
the current study were aged between 18 and 19 years, and that within these participants
approximately 15 percent (i.e., 13 participants in the total sample) identified that they had been
suffering from headaches for one to three months. Therefore, there is a possibility that some of
these participants may be suffering from presentations that have not yet reached chronification.

The current study would have been strengthened if evidence of a physician diagnosis was
collected from each participant, rather than self-report of a physician verified diagnosis. Future
research should ensure that all participants have a diagnosis of chronic headache/migraine from a
medical professional. Specific information about headache diagnosis, including whether
participants are suffering from primary versus secondary headaches, chronic versus episodic
headaches, or whether they are experiencing other symptoms such as nausea, dizziness, or
fatigue, should also be collected in future research. The role of mindfulness in the fear-avoidance
model of chronic pain may differ with different headache presentations, due to the high

variability between different presentations. Therefore, this is an important area of exploration for

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



future research.

Finally, the current findings suggest that in chronic headache and migraine sufferers,
mindfulness may be integrated into the fear-avoidance model beside negative affect. The current
study contributes to existing literature on mindfulness and the experience of pain in chronic
headache/migraine sufferers, by exploring relationships between mindfulness and key constructs

in the fear-avoidance model of chronic pain.
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Figure 1. Fear-avoidance model of chronic pain incorporating the suggested role of
trigger(s) and mindfulness in chronic headache/migraine sufferers. Adapted from the
version presented by Vlaeyen and Linton (2000), and Schutze and colleagues (2009).
Note. In this adjusted version, Trigger(s) has replaced Injury and Mindfulness has been

added.
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Table 1

Summary of Studies Investigating MBIs in the Treatment of Headache/Migraine

Authors  Intervention  Participants Headache Intervention Outcome
Variables

Bakhshani  Mindfulness 40 chronic primary - Perceived pain  There was a significant reduction

etal., Based Stress  headache sufferers. intensity in the perception of pain intensity

2015 Reduction Randomly allocated - Perceived and a significant increase in some
to treatment group  quality of quality of life dimensions.

(n = 20) or control life
group (n = 20).

Cathcart Mindfulness 42 chronic tension- - Headache There was no significant

etal., Based type headache intensity, reduction in headache intensity or

2014 Therapy sufferers. Randomly  duration, duration, however, there was a
allocated to frequency significant reduction in headache
treatment group (n frequency.
= 23) or control
group (n = 19).

Day etal., Mindfulness 36 primary - Pain There was a significant

2014 Based headache disorder acceptance improvement in pain acceptance,

Cognitive sufferers. - Pain pain interference, and pain
Therapy interference catastrophizing.

- Pain

catastrophizing

Nash- Mindfulness 40 chronic - Headache pain  There was no significant

McFeron, Based Stress  headache pain (intensity, reduction in participants’

2006 Reduction sufferers. Randomly duration, headache pain and no significant
allocated to frequency) improvement in participants’
treatment group (n - Health-related health-related quality of life.
= 20) or control quality
group (n = 20). of life

Omidi &  Mindfulness 60 tension-type - Pain severity There was a significant reduction

Zarger, Based Stress  headache sufferers. in pain severity.

2014 Reduction Randomly assigned
to treatment group
(n = 30) or control
group (n = 30).

Rosdahl, Mindfulness 64 tension headache - Headache There was no significant

2003 Based Stress  sufferers. Randomly intensity reduction in headache intensity or

Reduction allocated to - Headache duration.
treatment group (n Duration

= 34) or control
group (n = 30).
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Wells et Mindfulness 19 migraines - Migraine There was no significant

al., 2014  Based Stress  sufferers. Randomly frequency, reduction in migraine frequency
Reduction allocated to severity, or severity, however, there was a
treatment group (n  duration significant reduction in migraine
= 10) or control - Migraine- duration and migraine-related
group (n =9). related disability/impact.

disability/impact

Note. MBIs = Mindfulness Based Interventions
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Table 2

Participant Demographics and Clinical Characteristics

Demographic category % N
Gender
Male 23.5 51
Female 76.5 166
Age (years)
18-19 38.7 84
20-28 36.0 78
29-48 19.3 42
49-65 6.0 13
Nationality
Australia/New Zealand 49.8 108
England 4.1 9
Europe 3.7 8
Asia 55 12
Africa 0.9 2
Not specified 36 78

Highest level of education completed
Grade 10 or high school 57.1 124

TAFE or diploma 20.7 45
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Tertiary

Headache diagnosis (self-report of physician
diagnosis)

Migraine
Tension-type
Cluster

Other
Combination
No diagnosis®

Length of time suffering from headaches
(months)

1-3 months
4-12 months
13-48 months
49+ months
Headache pain intensity
Slightly or mildly painful
Moderately painful
Very or extremely painful
Headache frequency (No. of headaches)
4 or more per day
1-3 per day
5-6 per week

1-4 per week

22.1

40.1

24.0

2.8

4.1

19.8

9.2

115

30.0

24.9

33.6

22.6

521

25.3

3.7

15.2

6.5

60.8

48

87

52

43

20

25

65

54

73

49

113

55

33

14

132
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1-2 per month 13.8 30

Headache duration

More than 24 hours 16.1 35
8-24 hours 26.3 57
4-8 hours 16.6 36
1-4 hours 36.9 80
Less than 1 hour 4.1 9

Use of pain relievers or any medication to

relieve headache symptoms

Daily or near daily 15.7 34
3-4 days per week 17.1 37
Twice a week to twice a month 45.2 98
Once a month or less 15.2 33
Almost never 6.9 15

Use of daily prescription medication to
prevent headache symptoms

Yes 124 27
No 57.6 125
No, however the headache symptoms 30 65

trouble me enough to take daily
preventative medication.

Comorbidity
Psychological or medical 19.4 42
Combination 4.1 9

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



None 76.5 166

Note. N = 217

#Although these participants did not have a physician verified diagnosis at the time

they completed these measures, all participants suffered from self-reported chronic

headaches/migraines.
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Table 3

Means, Standard Deviations, and Zero-Order Correlations for Mindfulness, Negative Affect,
Fear of Pain, Pain Hypervigilance, Functional Disability,

Headache Pain Intensity, Frequency, and Duration
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ables AA - NA - C Q AQ DA ain  frequ © MQ M@ MQ MQ MQ M D
s s s s P “ Gurat 1 2 3 4 5
inten ency .
. 1on
sity
MA i 2 2 i . 58* 19* 43* 3. 8
AS  C ;4*3 1 g ;1*8 ;13 04 05 -14* 211 13 . . 2 8
* *
3 2 - - 24
PAN 3« g» 3 o7 04 .04 05 -12 04 50 -11 50 2 -
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2 N - 20 11
PCS - - - e D 23 3" 59 10 .08 05 19* -08 ., 3 2
. : 15
5 4
40 21* ) ) 8 23
FPQ - - - - 02 -13* 10 -04 13* 37 -08 29 7 1
* * 3 8
- - 29 10
* *
SVA - - - - - .07 ;20 -05 -01 .09 f’g 27% 14 27 8 8
* * 2 6
. - 30 31
MD - o 0 0 2% o 13 so4 -02 11 03 -07 9 7
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* 2 3
Head
ache - 3 9
pain - - - - - - - -04 55 02 .04 .07 .16* .04 '
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FFM 52% N 4.
01 - - - - - - - - - - . 02 14 -02 .74 29
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FPM ) ] ] ) ) 28%  57* 224 6.
* * .

Q.3 Y

FFM ) ] ] ) ) ] 16* 294 6.

Q.4 ' D

FFM ) ] ) ) ) ] ) 284 6.

Q.5 s 77

Note. MAAS = mindfulness total scores, FFMQ = Five Factor Mindfulness Questionnaire, FFMQ_1 = non-reactivity
subscale score, FFMQ_2 = observing subscale score, FFMQ_3 = awareness subscale score, FFMQ_4 = describing
subscale score, FFMQ_5 = non-judging subscale score, PANAS = negative affect total scores, PCS = pain
catastrophizing total scores, PVAQ = pain hypervigilance total scores, MIDAS = functional disability total scores.

**p<.01*p<.05 (2-tailed).
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Table 4

Results of the Seven Standard Multiple Regression Analyses with the FFMQ Subscales as
Predictor Variables to Determine whether Mindfulness Explains Variance in Negative Affect,
Pain Catastrophizing, Fear of Pain, Pain Hypervigilance, Functional Disability, Headache Pain

Duration, and Headache Pain Intensity

Criterion Adjuste  F(5, B
R> p  Predictor B SEB s’ p  VIF
variable dR; 211)
Negative Y. 2100 ntercept 4578 3.06
3 7 0
affect
Non- ) 0 .05 13
reactivity ~23 '31 201 5 9
. .0 0 15
Observing .01 1 .09 0 .93 9
Awarenes - 40 3 09 .0 00 15
S 7 7
2
Describin .0 0 1.2
g .06 5 .07 0 44 0
Non- ) 0 1.5
judging -.36 .23 .08 - .00 9
Pain 0 0
catastrophizin 5 .03 2.31 5 Intercept  31.53 5.38
g
Non- ) 0 1.3
reactivity ~34 '31 2l 10y
. 1 0 15
Observing .21 1 16 1 19 9
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Fear of pain

Pain

2

hypervigilance 4
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22
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.0
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Intercept
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-27
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-.05

115.9
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-1.15
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18
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.83

32
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g 21 5 A1 1 .06 0
Non- } 0 15
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disability 2 .00 .83 3 Intercept  48.17 5
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S 1 7
2
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. .39 3 .37 1 .30 0
Non- } 0 1.5
judging -11 .20 40 0 .78 9
Headache pain .0 .0
duration 9 .06 3.91 0 Intercept  7.41 1.00
Non- .0 .0 1.3
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Observing -01 .0 .03 '00 76 3'5
3
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g 4 2 0

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



Non- -.03 - .03 0 .23 15

judging .01 1 9
m:r(]i;(tlce pain .30 00 118 .23 Intercept  2.44 44

Observing 00 ) 01 O 97 &

,SAWarenes 00 .20 o1 b0 78 %.5

gDescribin 02 .61 o1 .20 04 (1).2

mggmg 00 ;)0 o Qe P

Note. FFMQ = Five Factor Mindfulness Questionnaire, B = unstandardized regression coefficient,
B = standardized regression coefficient, SE B = standard error, sr* = squared semi-partial
correlations, VIF = Variance Inflation Factor.
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Table 5
Results of the Hierarchical Multiple Regression Analyses with the FFMQ Subscales as Predictor
Variables to Determine the Unique Contribution of Mindfulness in Explaining the Variance in

Negative Affect, Pain Catastrophizing, Fear of Pain, Pain Hypervigilance, and Headache Pain

Intensity
Rochang  Fchange(
Criterion p . B(final Sr VI
variable e 5, 203) Predictor ) poSEB 2 b ¢
Negative .0
affect 22 14.86 0 Intercept 46.23 5.07
Age 06 o o5 O 1 14
1 8 1
9
Gender 53 0 106 O 5 11
0O 2 8
3
Duration -.50 1 .27 0 0 18
1 7 9
4
Intensity 62 o0 e Q0 3 L7
7 0 1 6
Pain
. 1 0 .0 15
*
catastrophizi .12 8 .05 5 1 7
ng
Fear of pain .00 0 .02 0 9 15
1 0 3 5
Pain
. 1 0 0 17
Eyperwgllanc 10 4 .05 1 5 8
Functional ) 0 5 11
disability 0L '30 9 7 0
FFMQ - 0 3 18
(Observing) -09 o 10 o 8 2
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FFMQ .0 0 4 13
(Describing) 05 5 07 0 6 O
FFMQ . 0 0 17
(Awareness) -3 '82 W4 0 8
FFMQ (Non- . 0 0 16
judging) -.36 .23 .08 6 0 1
FFMQ (Non- i 0 2 14
reacting) 15 '80 12 0o 1 3
Pain 0
hypervigilanc .11 7.97 O Intercept -10.80 8.18
e
.0 0 1 14
Age .09 3 .06 1 8 1
0 0 9 11
Gender .08 0 1.44 0 6 8
. 0 0 3 19
Duration .35 7 37 0 5 2
Intensity A 0 0 17
1.44 5 .82 1 8 4
Pain
. 2 0 0 14
**
catastrophizi .28 9 .06 6 0 7
ng
Negative
1 0O 0 16
affect 19 3 10 1 5 1
: w2 0 0 14
Fear of pain A2 5 .03 4 0 4
Functional . 0 4 11
disapiliy %% 2 % 0 3 0
FFMQ o 3 0O 0 16
(Observing) 58 1 12 6 0 5
FFMQ 1 0 0 12
(Describing) 19 1 10 1 6 8
FFMQ ) 0 2 19
(Awareness) -15 éo B9 4 o

FFMQ (Non- .00

o

1 0 9 17
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judging) 0 0 8 9

FFMQ (Non- 0 4 14
reacting) 13 '50 16 0 1 14
Fearof pain ) 151 él Intercept 100.11 ém
) 0 0 13
_ **
Age 57 .62 14 095
A 0 0 11
Gender 6.01 1 331 1 7 6
. 0 0 8 19
Duration A2 1 .85 0 9 2
Intensity -454* 1 1.89 00 17
8 2 2 2
Pain
. 1 0 .0 15
catastrophizi  .32* 5 15 5 3 8
ng
Negative -
affect -.02 0 .22 0 9 16
1 o 3 7
Pain
. 2 0O 0 16
**
zyperwgllanc .62 9 .16 5 0 9
Functional 0 0 9 11
disaoility % o % o0 6 o0
FFMQ 0 0 5 18
©bservingg 2° 5 Y o 1 2
FFMQ 0 0 6 13
(Describing) 10 3 23 0 6 O
FFMQ o 0 0 18
(Awareness) 59 él 29 1 4 7
FFMQ (Non- . 0 4 17
judging) -.19 .50 .26 0 7 8
FFMQ (Non- i 0 4 14
reacting) 29 ;50 37 0 2 14
Pain 0
catastrophizin .03 2.06 7 Intercept -13.37 8.95
g
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0 0 6 14
Age .03 3 .07 0 3 2
0 0 6 11
Gender .69 3 1.58 0 6 8
. 0 0 4 19
Duration 32 6 40 0 4 2
. o -3 0 0 15
Intensity 4.04 3 .86 7 0 9
Negative * 1 0 0 16
affect 2 g g
. 1 0 0 15
*
Fear of pain .07 5 .03 1 3 1
Pain
- w3 0 0 16
Qyperwgllanc .34 5 .07 6 0 5
Functional - A1 0 0 10
disability 7 a4 02 o o 7
FFMQ ) 0 6 18
(Observing) -08 '40 g 0 2
FFMQ . 0 0 12
(Describing) -26 '51 S R S
FFMQ 0 0 5 19
(Awareness) 09 5 14 0 4 1
FFMQ (Non- 0 0 3 17
judgingg ¥ 7 ¥ o 3 8
FFMQ (Non- i 0 5 14
reacting) A1 '40 A7 0 2 14
He_ad_ache . 01 73 N Intercept 4.08 .64
pain intensity 0
) 0 .7 14
Age -.00 0 .01 0 8 =2
2
Gender -.08 0 .12 0 5 1l
4 0O 0 7
Duration -21 - 03 1 0 14
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5 6 0 9
_ 0

E:tlarllstrophizi .02 '03 .01 60 '00 é 4
ng
o
Fear of pain  -.01 ;31 .00 20 '20 i >
E;::)r:ervigilanc .01 '21 .01 10 éo gl) !
T
(Fcl):gg(?rving) -01 éO 01 O0 14 ; °
(Fggggibing) 01 .90 01 10 él 313
(F:vl\\jla(r?eness) -01 ;10 01 O0 .75 1 ’
;Z'g’:ggg'\'on' -0l ._70 01 bo '53 2'7
rFeZ';"ﬁ%)NO”' 01 '50 01 '00 '54 1'4

Note. FFMQ = Five Factor Mindfulness Questionnaire, B = unstandardized regression coefficient,
= standardized regression coefficient, SE B = standard error, sr* = squared semi-partial correlations,
VIF = Variance Inflation Factor.
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