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Abstract

BACKGROUND—Pain acceptance involves willingness to experience pain and engaging in
valued activities while pain is present. Though pain acceptance could limit both headache-related
disability and pain interference in individuals with migraine, few studies have addressed this issue.
The current study evaluated whether higher levels of total pain acceptance and it’s 2
subcomponents, pain willingness and activity engagement, were associated with lower levels of
headache-related impairment in women who had both migraine and overweight/obesity.

METHODS—In this cross-sectional study, participants seeking weight loss and headache relief in
the Women’s Health and Migraine (WHAM) trial completed baseline measures of pain acceptance
(Chronic Pain Acceptance Questionnaire [CPAQ]), headache-related disability (Headache Impact
Test-6 [HIT-6]), and pain interference (Brief Pain Inventory [BPI]). Migraine headache frequency
and pain intensity were assessed daily via smartphone diary. Using CPAQ total and subcomponent
(pain willingness and activity engagement) scores, headache frequency, pain intensity, and BMI as
predictors in linear regression, headache-related disability and pain interference were modeled as
outcomes.
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RESULTS—On average, participants (n=126; age=38.5+8.2 years; BMI=35.3+6.6 kg/m?)
reported 8.4+4.7 migraine days/month and pain intensity of 6.0£1.5 on a 0-10 scale on headache
days. After correcting for multiple comparisons (adjusted a.=.008), pain willingness was
independently associated with both lower headache related disability (p<.001; £=-.233) and pain
interference (p<.001; B= —.261). Activity engagement was not associated with headache related
disability (p=.128; = -.138) and pain interference (p=.042; 5= —.154). CPAQ Total Score was not
associated with headache related disability (p=.439; =.066) and pain interference (p=.305; =
074). Pain intensity was significantly associated with outcomes in all analyses (p’s<.001; B8’s.
343-.615).

CONCLUSIONS—Higher pain willingness, independent of degree of both migraine severity and
overweight, is associated with lower headache-related disability and general pain interference in
treatment-seeking women with migraine and overweight/obesity. Future studies are needed to
clarify direction of causality and test whether strategies designed to help women increase pain
willingness, or relinquish ineffective efforts to control pain, can improve functional outcomes in
women who have migraine and overweight/obesity.
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INTRODUCTION

Migraine accounts for the highest proportion of specific disability worldwide among the
neurologic diseases?. It is associated with substantial personal suffering? as well as
significant direct and indirect costs3. Identification of factors associated with increased
migraine-related disability and pain-related interference with living is critical to
understanding and reducing the burden of migraine.

Mowrer’s early work suggested that individuals could develop conditioned fear responses to
pairings of stimuli and events and subsequently learn to avoid certain stimuli or contextual
cues in response?. People with migraine describe a wide range of perceived migraine
precipitants, or triggers®, and avoidance of perceived triggers and daily activities due to fear
of pain can be prevelant®. Behavioral avoidance due to fear of pain can result in a lowering
of pain threshold, failed habituation to pain, and a lack of opportunity for learning to cope
with pain, ultimately leading to disability”-8. This fear-avoidance model has been well
established in chronic musculoskeletal pain8° and more recently headache-related pain®19.
Psychological variables, such as anxiety sensitivity- the general tendency to interpret
somatic symptoms as aversive or dangerous- appear to play a larger role in exacerbating the
fear-avoidance relationship than headache symptoms, such as headache severityl. Thus it
may be possible to intervene on the fear-avoidance relationship via psychosocial
intervention to improve outcomes with migraine patients.

Pain acceptance is an adaptive alternative to avoidance-style coping. Pain acceptance is
conceptualized as an active, behavioral process comprised of two components: (1) pain
willingness, which is recognition that efforts to avoid or control pain are often ineffective,
and, (2) activity engagement, which is the pursuit of life activities in a normal manner even
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while pain is being experienced2. An example of being willing to experience pain is when a
patient acknowledges that controlling her pain is less important than being emotionally
present for a spouse. An example of activity engagement is when a patient attends an
important social event despite experiencing pain. Among people with chronic
musculoskeletal pain, pain acceptance has been consistently associated with improved
functioning and acceptance-based treatment approaches have demonstrated efficacy to
improve pain and psychosocial pain outcomes!3. However, the role of pain acceptance in
migraine may differ from its role in chronic musculoskeletal pain conditions. Although
migraine is painful, it is a recurrent episodic neurologic condition characterized by attacks
that are transient, often unpredictable, and include pain as well as neurologic symptoms such
as nausea and vomiting, sensory and cognitive disturbances, and sensitivity to light, sound,
and smell. Given the promise of acceptance from the broader chronic pain literature,
acceptance in migraine deserves closer examination.

Only recently have researchers have begun to examine the role of acceptance in migraine.
Dindo and colleagues found that lower pain acceptance was strongly associated with
depression and disability among adult patients with migraine being evaluated for an
intervention triall4. The same group intervened on a subset of those patients and found that a
1-day acceptance-based intervention resulted in improvements in headache severity and
headache disabilityl®. In addition, a cross-sectional study of treatment-seeking adults with
migraine found that psychological flexibility (which was comprised of pain acceptance and
other factors) accounted for a significant portion of the variance in headache severity and
headache-related disability16.

Together, these studies suggest that pain acceptance could be an important factor in
understanding variations in migraine-related disability and pain-related interference in
living. However, previous research examined a narrow set of functional outcomes; for
example, none of the previous studies evaluated the extent to which pain interferes with
functional domains outside of role-related activities. Further, although migraine frequency
and pain intensity are primary drivers of migraine-related disability and interferencel?18
previous studies did not examine the role of these migraine characteristics in the relationship
between pain acceptance and migraine-related disability and pain interference.

Women with obesity and migraine are a particularly important population for the
examination of pain acceptance in relation to migraine-related disability and pain
interferencel®. Obesity increases risk for having migraine2?, particularly in women of
reproductive age2122, and is an exacerbating factor in individuals with existing
migraine23:24, Acceptance-based coping appears to play an important role in obesity and
related weight loss efforts. For example, acceptance has been shown to moderate the
relationship between obesity and quality of life2®; further, increasing acceptance has been
show to contribute to better weight control26.

The present study evaluated whether pain acceptance was associated with headache-related
disability and general pain interference across a variety of life domains, adjusting for
headache frequency, intensity, and body mass index (BMI), among women with migraine
and overweight/obesity. We examined the components separately due to their distinct
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theoretical and psychometric characteristics. We hypothesized that higher pain acceptance
(and its two subcomponents, pain willingness and activity engagement) would be associated
with lower headache-related disability and pain interference, controlling for indices of
migraine severity (headache frequency, pain intensity) and degree of overweight, as
measured by body mass index (BMI).

Participants and procedures

This cross-sectional study included 126 women, aged 18-50 years, who were overweight or
obese (BMI = 25 kg/m?2), had a neurologist-confirmed diagnosis of migraine with or without
aura according to International Classification for Headache Disorders (ICHD) third edition
beta criteria?’, and were seeking behavioral treatment to lose weight and reduce headaches
as part of the Women’s Health and Migraine (WHAM) trial28, Participants were recruited
between November 2012 and March 2016 from communities (via direct mailings, Internet
sites, and social media outlets) and neurological medicine clinics through physician
referrals. Of 943 women who contacted the research center to learn more about the study,
718 were reached by telephone and completed a screening interview to determine initial
eligibility. The interview consisted of questions derived from a validated telephone-based
diagnostic interview?3 to verify that participants had migraine according to International
Headache Society (IHS) criteria?” and met headache frequency-related inclusion criteria (i.e.
> 3 migraine headaches and 4-20 migraine headache days during past month). Additional
interview questions confirmed whether participants met other inclusion criteria related to
age, overweight/obesity status, stable medication use, ability to engage in exercise, absence
of conditions that could interfere with adherence to the treatment protocol (e.g., substance
abuse or severe psychiatric disorder) and willingness to commit to the study protocol (i.e.
attendance at treatment sessions and completion of assessments). Of these 718, more than
half (53.8%) were ineligible, largely due to failure to meet study criteria for migraine
(n=108) or weight status (n=64), and unwillingness to commit to the research protocol
(n=110). Of the remaining 318 women, 167 attended a study orientation/baseline visit
during which informed consent was obtained, migraine diagnosis was confirmed by the
study neurologist, height and weight status was objectively verified, and questionnaire-based
measures of pain acceptance, headache-related disability and pain interference were
completed. At this same visit, participants were given a smartphone equipped with a Web-
based diary application to record migraine headache frequency, pain intensity, and pain
interference for 28 consecutive days. Of the 167 participants who initially consented, 126
were deemed eligible who fully completed all baseline measures including the 28-day
smartphone headache diary protocol and met migraine diagnosis, headache frequency,
weight status, and other study criteria described above. All measures were completed at
baseline prior to randomization and initiation of treatment. The study protocol was approved
by the Rhode Island Hospital Institutional Review Board (Providence, RI, USA). The last
author assumes full responsibility for the integrity of the data.

Headache. Author manuscript; available in PMC 2018 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lillis et al.

Measures

Page 5

Pain Acceptance—Pain Acceptance was measured using the well validated and widely
utilized 20-item revised version of the Chronic Pain Acceptance Questionnaire
(CPAQ)1229.30, The CPAQ is comprised of 2 subscales: (1) Activity Engagement
(performing valued activities despite the presence of pain), and, (2) Pain Willingness
(relinquishing efforts to avoid or control pain). Although the CPAQ is commonly used as
single process measure of pain acceptance, the two subfactors have different patterns of
association with important chronic pain characteristics and outcomes, suggesting that
subfactor analyses can be warranted12. Each item is rated on a 7-point scale ranging from 0
(never true) to 6 (always true). The components are calculated by summing the responses in
each domain. Higher scores indicate higher levels of acceptance. The CPAQ demonstrates
good internal consistency across a variety of pain syndromes including migraine, and
predictive validity as evidenced by moderate to high correlations between both components
(Activity Engagement and Pain Willingness) and pain intensity and pain interferencel2.

Headache disability—The Headache Impact Test-6 (HIT-6) was used to assess severity
of headache disability3l. The HIT-6 is a global measure of adverse headache impact
containing 6 items that measure impact on “usual daily activities” including work, school, or
social activities; pain severity; fatigue, and desire to lie down; frustration; and difficulty with
concentration. Higher HIT-6 scores indicate greater impact on normal everyday life and
ability to function with scores <49, 50-55, 56-59, and =60 indicating little to no impact,
some impact, substantial impact, and very severe impact. The HIT-6 has good internal
consistency and demonstrates ability to discriminate between different levels of migraine
frequency and severity32:33,

Migraine headache characteristics and pain interference—Using a smartphone
equipped with a Web-based diary application, participants recorded headache occurrence
(yes/no), maximum pain intensity on a 0 (0o pain) to 10 (pain as bad as you can imagine)
scale, and related level of pain interference in multiple areas of functioning. Questions to
determine level of pain interference were taken from the pain interference subscale of The
Brief Pain Inventory34. Participants rated the extent to which pain interfered with seven
domains (i.e. general activity, mood, walking ability, normal work both outside and inside
the home, relations with other people, sleep, and enjoyment of life) during the past 24 hours
on a 0 (no interference) to 10 (complete interference) scale. For each domain, the sum of all
ratings was divided by the total number of ratings to calculate average level of interference.
The Brief Pain Inventory has demonstrated reliability and validity in patients with different
chronic pain conditions3° and was recently shown to be consistently associated with
headache intensity and pain sensitization in women with migraine and obesity18.

Anthropometric characteristics—Height was measured in millimeters using a wall-
mounted Harpenden stadiometer. Weight was measured in light street clothing, without
shoes, and to the nearest 0.1 kg using a calibrated digital scale. These measures were used to
calculate BMI using the following formula: BMI (kg/m?2) = weight (kg) / (height [m])2.
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Statistical Analysis

Analyses were conducted using IBM SPSS Statistics for Windows, Version 20.0 (IBM
Corp., 2011, Armonk, NY: http://www.spss.com). Demographic/anthropometric, headache
frequency, pain intensity, headache-related disability, pain interference, and pain acceptance
values were summarized using means and standard deviations (SD) or counts with
percentages, as appropriate. Separate linear regression models were used to evaluate the
CPAQ Total Score and each of the Pain Willingness and Activity Engagement component
scores as predictors of headache-related disability (HIT-6) and total pain interference (BPI)
scores. Headache frequency, pain intensity, and BMI were evaluated as covariates. In the
absence of statistically significant interactions, models including main effects only are
reported. Given that six separate statistical models were used to evaluate CPAQ total score,
pain willingness and activity engagement as predictors of headache-related disability and
pain interference, test of significance associated with the regression analysis were conducted
with alpha = .008 (i.e., .05 + 6) to adjust for multiple comparisons. All tests were two-tailed.
This study involved a secondary analysis of baseline data collected as part of an ongoing
randomized controlled trial. For the randomized controlled trial, a sample of 140 participants
was estimated to adequately power comparison of changes in monthly headache frequency
between the behavioral weight loss intervention and migraine education control arms.

RESULTS

Participant Characteristics

Demographic, anthropometric, headache, and psychological pain-related characteristics of
the 126 participants are reported in Table 1. On average, participants were 38 years of age
and had severe obesity (BMI = 35 kg/m?). Nearly one-quarter (22.2%) identified as being a
member of a racial minority group and 18% reported having Hispanic ethnicity. More than
half (57.1%) of participants had at least a 4-year college/university degree. Participants on
average experienced migraine attacks that produced moderate pain intensity on 8 days
during the 28-day monitoring period. Sixteen participants (12.7%) met criteria for chronic
migraine (15-20 migraine days). Overall, participants reported experiencing a very severe
level of headache disability (i.e. HIT-6 score >60) and the highest levels of pain interference
in the domains of general activity, mood, and enjoyment of life. Finally, participants reported
low mean levels of pain willingness (score of 26 out of a maximum score of 54), activity
engagement (score of 39 out of a maximum score of 66), and total CPAQ score (score of 66
out of 120).

Associations of pain acceptance with headache disability and pain interference

Results of linear regression models for pain acceptance are reported in Table 2.

Headache disability—Mean levels of headache disability were lower for participants who
reported higher levels of pain willingness (5= —0.23, S£=0.04). By contrast, mean levels of
headache disability were higher for individuals who reported higher pain intensity levels.
Headache disability was not associated with total pain acceptance (8=0.07, S£=0.04) or
activity engagement (8= —0.06,” SE=0.04). Similarly, there were no interactions between
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pain acceptance, migraine headache features, and BMI variables in relation to headache
disability.

Pain interference—Mean levels of total pain interference were lower for individuals who
reported higher levels of pain willingness (8= —0.26,” SE=0.12). Conversely, mean levels of
total pain interference were higher for participants who reported higher levels of maximum
pain intensity. There were no associations between mean levels of total pain interference and
total pain acceptance (8=0.07, S£=0.10) and activity engagement (= —0.15, SE=0.11).
Interactions between pain acceptance, migraine headache features, and BMI were not
observed.

DISCUSSION

The current study is the first to evaluate pain acceptance in the context of headache disability
and general pain interference among a sample of treatment-seeking women with migraine
and obesity. The major finding is that higher levels of pain willingness, one of the sub-
components of pain acceptance, was associated with lower levels of headache-related
disability and pain interference with living. Importantly, this relationship occurred
independently of headache frequency, pain intensity, and BMI, suggesting that higher levels
of pain willingness may be beneficial for reducing headache-related disability and general
pain interference regardless of degree of migraine severity and overweight.

Conversely, total pain acceptance and activity engagement, the other sub-component of pain
acceptance, were not associated with headache-related disability and pain interference. The
reasons for these results are not entirely clear. It could be that once individuals stop focusing
so much on pain control efforts they are naturally more functional. Another possibility is
that individuals with migraine and obesity have also been shown to have very low levels of
movement in general38, which might limit the impact of activity engagement due to a
restricted range of overall activity. Finally, CPAQ items refer to pain generally, but not
headache specifically. It could be that the CPAQ does not adequately capture activity
engagement despite the presence of the full range of headache symptoms, some of which are
not best characterized solely as pain. Further research is needed to clarify these issues.

Study findings suggest that enhancing pain willingness or relinquishing ineffective efforts to
control headache-related pain may be a viable coping strategy to reduce headache-related
disability and pain interference across functional domains in individuals with migraine and
obesity, regardless of the degree of severity of both conditions. Overall these results are
consistent with the larger body of literature on acceptance-based therapies, which suggest
that reducing avoidance-style coping produces improvements in functioning among
musculoskeletal pain patients3”-38 as well as more broadly in other behavioral medicine
populations3®. Given that there are already robust technologies, for example Acceptance and
Commitment Therapy39, that appear helpful for increasing pain willingness and improving
pain outcomes in part through this mechanism, future research seems warranted to test
acceptance-based interventions in individuals with migraine, including those with
overweight/obesity.
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Study findings suggesting that pain willingness may serve to limit headache disability and
pain interference in women with migraine and overweight/obesity could have important
clinical implications, although future prospective studies are needed to confirm hypothesized
direction of the relationship. Acceptance-based interventions encompass a variety of
strategies, and it could be that emphasizing the relinquishment of excessive pain control
strategies could be warranted when adding pain acceptance strategies to existing cognitive
behavioral therapy (CBT) interventions for migraine. Acceptance-based interventions
include strategies that focus on altering the unhelpful functions of thoughts (as opposed to
trying to reduce them in frequency) and mindfully acknowledging and embracing unwanted
emotions, which might prove to be more helpful than strategies that focus largely on making
behavioral commitments. For example, thoughts about activities or situations that should be
avoided due to the potential for headache symptoms (e.g. “I can’t go to work), would be
mindfully observed, labeled, and dispassionately watched in order to decouple the
relationship between thoughts and avoidance behavior; with the goal of allowing more
flexible and values-consistent behavior. In addition, the results also suggest that it may be
useful to re-evaluate strategies focused on distraction and avoidance, which run counter to
pain willingness. However we again caution that these findings are preliminary.

It is also important to note that, consistent with previous research and current intervention
guidelines, the results of the current study showing that pain intensity is a strong correlate of
migraine-related disability and pain interference in living suggest that efforts to manage pain
intensity should be central to any migraine intervention. It may be important, however, for
interventionists to help patients distinguish the degree to which pain management can
contribute to improved outcomes while noting the limitations and possible detrimental
effects of excessive efforts to control pain.

The current study has notable strengths, including a large sample size, examination of both
migraine severity and the degree of overweight, and prospective and near real time
assessment of headache activity. An additional strength was examining the two components
of pain acceptance separately. The CPAQ is typically reported as a single total score in
studies of musculoskeletal pain. However the most recent CPAQ component analysis showed
that the two factors were distinct and had different correlation patterns in relation to criterion
variables2, suggesting that the subscales should be examined separately in analyses. The
results of the current study support employment of this approach in future studies. Finally,
the study had two measures of headache impact on functioning, increasing the confidence in
validity of the finding that pain willingness might play a role in pain-related impairment
among individuals with migraine.

This study also has important limitations. As previously stated, the study is cross sectional
and thus causal interpretation is not possible. Future prospective research is needed to clarify
directionality of relationship among pain acceptance and outcome variables. In addition, the
sample was entirely female, majority Caucasian, and treatment seeking making
generalizability to male, more diverse, and non-treatment seeking populations limited. The
study did not use migraine-specific measures when assessing acceptance or interference,
limiting our ability to make inferences about acceptance of migraine pain, or its impact on
migraine-related interference. We did not assess for potential intervening variables that
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could impact the relationship between pain acceptance and functional outcomes, such as
anxiety sensitivity. Finally, although not necessarily a limitation, it should be noted that the
sample had a relatively high burden for participation and thus could be considered highly
motivated for the context of interpretation.

Summary

In this cross-sectional study of women with migraine and obesity, pain willingness, a
component of pain acceptance characterized as the recognition that efforts to avoid or
control pain are often ineffective, was associated with migraine frequency and headache-
related disability, regardless of migraine severity and degree of overweight. These findings
warrant additional research to examine the potential efficacy of acceptance-based strategies,
particularly those focused on increasing pain willingness, for reducing pain-related
outcomes in individuals with migraine and overweight/obesity.

Acknowledgments

Funding: This study was in part funded by the National Institute of Neurological Disorders and Stroke
(5R01NS077925).

Abbreviations

References

1.

BMI body mass index
WHAM Women’s Health and Migraine Trial

SD standard deviation

Leonardi M, Raggi A. Burden of migraine: international perspectives. Neurological sciences :
official journal of the Italian Neurological Society and of the Italian Society of Clinical
Neurophysiology. 2013; 34(Suppl 1):S117-8.

. Young WB, Park JE, Tian IX, Kempner J. The stigma of migraine. PLoS One. 2013; 8:e54074.

[PubMed: 23342079]

. Serrano D, Manack AN, Reed ML, Buse DC, Varon SF, Lipton RB. Cost and predictors of lost

productive time in chronic migraine and episodic migraine: results from the American Migraine
Prevalence and Prevention (AMPP) Study. Value in health : the journal of the International Society
for Pharmacoeconomics and Outcomes Research. 2013; 16:31-8. [PubMed: 23337213]

. Mowrer OH. Two-factor learning theory: summary and comment. Psychological Review. 1951,

58:350-4. [PubMed: 14883248]

. Wober C, Wober-Bingol C. Triggers of migraine and tension-type headache. Handb Clin Neurol.

2010; 97:161-72. [PubMed: 20816418]

. Black AK, Fulwiler JC, Smitherman TA. The Role of Fear of Pain in Headache. Headache. 2015;

55:669-79. [PubMed: 25903510]

. Crombez G, Vlaeyen JWS, Heuts P, Lysens R. Pain-related fear is more disabling than pain itself:

evidence on the role of pain-related fear in chronic back pain disability. Pain. 1999; 80:329-39.
[PubMed: 10204746]

. Leeuw M, Goossens M, Linton SJ, Crombez G, Boersma K, Vlaeyen JWS. The fear-avoidance

model of musculoskeletal pain: Current state of scientific evidence. Journal of Behavioral Medicine.
2007; 30:77-94. [PubMed: 17180640]

Headache. Author manuscript; available in PMC 2018 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lillis et al.

Page 10

9. Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a
state of the art. Pain. 2000; 85:317-32. [PubMed: 10781906]

10. Norton PJ, Asmundson GJG. Anxiety sensitivity, fear, and avoidance behavior in headache pain.
Pain. 2004; 111:218-23. [PubMed: 15327826]

11. Ocanez KLS, McHugh RK, Otto MW. A meta-analytic review of the association between anxiety
sensitivity and pain. Depression and Anxiety. 2010; 27:760—7. [PubMed: 20336798]

12. McCracken LM, Vowles KE, Eccleston C. Acceptance of chronic pain: component analysis and a
revised assessment method. Pain. 2004; 107:159-66. [PubMed: 14715402]

13. Thompson M, McCracken LM. Acceptance and related processes in adjustment to chronic pain.
Current pain and headache reports. 2011; 15:144-51. [PubMed: 21222244]

14. Dindo L, Recober A, Marchman J, O’Hara M, Turvey C. Depression and disability in migraine: the
role of pain acceptance and values-based action. International journal of behavioral medicine.
2015; 22:109-17. [PubMed: 24515397]

15. Dindo L, Recober A, Marchman J, O’Hara MW, Turvey C. One-day behavioral intervention in
depressed migraine patients: effects on headache. Headache. 2014; 54:528-38. [PubMed:
24741688]

16. Foote HW, Hamer JD, Roland MM, Landy SR, Smitherman TA. Psychological flexibility in
migraine: A study of pain acceptance and values-based action. Cephalalgia. 2016; 36:317-24.
[PubMed: 26063726]

17. Blumenfeld AM, Varon SF, Wilcox TK, et al. Disability, HRQoL and resource use among chronic
and episodic migraineurs: results from the International Burden of Migraine Study (IBMS).
Cephalalgia. 2011; 31:301-15. [PubMed: 20813784]

18. Thomas JG, Pavlovic J, Lipton RB, et al. Ecological momentary assessment of the relationship
between headache pain intensity and pain interference in women with migraine and obesity.
Cephalalgia. 2016

19. Bond DS, Roth J, Nash JM, Wing RR. Migraine and obesity: epidemiology, possible mechanisms
and the potential role of weight loss treatment. Obesity Reviews. 2011; 12:e362—e71. [PubMed:
20673279]

20. Ford ES, Li C, Pearson WS, Zhao G, Strine TW, Mokdad AH. Body mass index and headaches:
findings from a national sample of US adults. Cephalalgia. 2008; 28:1270-6. [PubMed: 18727641]

21. Peterlin BL, Rosso AL, Rapoport AM, Scher Al. Obesity and Migraine: The Effect of Age, Gender
and Adipose Tissue Distribution. Headache. 2010; 50:52-62. [PubMed: 19496830]

22. Peterlin BL, Rosso AL, Williams MA, et al. Episodic migraine and obesity and the influence of
age, race, and sex. Neurology. 2013; 81:1314-21. [PubMed: 24027060]

23. Bigal ME, Liberman JN, Lipton RB. Obesity and migraine - A population study. Neurology. 2006;
66:545-50. [PubMed: 16354886]

24. Scher Al, Stewart WF, Ricci JA, Lipton RB. Factors associated with the onset and remission of
chronic daily headache in a population-based study. Pain. 2003; 106:81-9. [PubMed: 14581114]

25. Lillis J, Levin ME, Hayes SC. Exploring the relationship between body mass index and health-
related quality of life: A pilot study of the impact of weight self-stigma and experiential avoidance.
Journal of Health Psychology. 2011; 16:722—7. [PubMed: 21441358]

26. Lillis J, Hayes SC, Bunting K, Masuda A. Teaching acceptance and mindfulness to improve the
lives of the obese: A preliminary test of a theoretical model. Annals of Behavioral Medicine. 2009;
37:58-69. [PubMed: 19252962]

27. Headache Classification Committee of the International Headache Society. The International
Classification of Headache Disorders, 3rd edition (beta version). Cephalalgia. 2013; 33:629-808.
[PubMed: 23771276]

28. Bond DS, O’Leary KC, Thomas JG, et al. Can weight loss improve migraine headaches in obese
women? Rationale and design of the Women’s Health and Migraine (WHAM) randomized
controlled trial. Contemporary Clinical Trials. 2013; 35:133-44. [PubMed: 23524340]

29. Vowles KE, McCracken LM, McLeod C, Eccleston C. The Chronic Pain Acceptance
Questionnaire: Confirmatory factor analysis and identification of patient subgroups. Pain. 2008;
140:284-91. [PubMed: 18824301]

Headache. Author manuscript; available in PMC 2018 May 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lillis et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Page 11

McCracken LM. Behavioral constituents of chronic pain acceptance: Results from factor analysis
of the Chronic Pain Acceptance Questionnaire. Journal of Back and Musculoskeletal
Rehabilitation. 1999; 13:93-100.

Ware, JE., Bjorner, J., Dahlof, C., et al. Headache World. London, England: 2000. Development of
the headache impact test (HIT) using item response theory.

Ware, JE., Kosinski, M., Diamond, M., et al. Headache World. London, England: 2000. Validation
of the Headache Impact Test using patient-reported symptoms and headache pain severity.

Yang M, Rendas-Baum R, Varon SF, Kosinski M. Validation of the Headache Impact Test
(HIT-6TM ) across episodic and chronic migraine. Cephalalgia. 2010

Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain Inventory. Annals of the
Academy of Medicine, Singapore. 1994; 23:129-38.

Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of the brief pain inventory for chronic
nonmalignant pain. Journal of Pain. 2004; 5:133-7. [PubMed: 15042521]

Bond DS, Thomas JG, O’Leary KC, et al. Objectively measured physical activity in obese women
with and without migraine. Cephalalgia. 2015; 35:886-93. [PubMed: 25475207]

Dahl J, Wilson KG, Nilsson A. Acceptance and Commitment Therapy and the treatment of persons
at risk for long-term disability resulting from stress and pain symptoms: A preliminary randomized
trial. Behavior Therapy. 2004; 35:785-801.

Wicksell RK, Melin L, Lekander M, Olsson GL. Evaluating the effectiveness of exposure and
acceptance strategies to improve functioning and quality of life in longstanding pediatric pain: A
randomized controlled trial. Pain. 2008; 12:491-500.

Hayes SC, Luoma JB, Bond FW, Masuda A, Lillis J. Acceptance and commitment therapy: Model,
processes and outcomes. Behaviour Research and Therapy. 2006; 44:1-25. [PubMed: 16300724]

Headache. Author manuscript; available in PMC 2018 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Lillis et al.

Table 1
Participant characteristics.
Demogr aphic characteristics
Age, mean (= SD), years 38.4(8.1)

Race, n (%)
White
African American
Other
Mixed Race
Ethnicity, 7 (%)
Non-Hispanic
Hispanic
Education, 77(%)
< 4 year college/university degree
> 4 year college/university degree
Anthropometric characteristics
Weight, mean (£SD), kg
Body mass index, mean (£SD), kg
Migraine headache characteristics
Migraine headaches/month, mean (+SD), number
Migraine headache days/month, mean (£SD), number
Maximum pain intensity, mean (+SD), 0-10 scale
Headache disability, HIT-6 score, mean (+SD)

Pain interference domains, BPI subscale domain and total scores, mean (+SD)

General activity

Mood

Walking ability

Normal work both outside and inside the home
Relationships with other people

Sleep

Enjoyment of life

Total

Pain acceptance components, CPAQ component and total scores, mean (+SD)

Pain willingness
Activity engagement
Total

98 (77.8%)

13 (10.3%)
12 (8.7%)
4 (3.2%)

103 (81.7%)
23 (18.3%)

54 (42.9%)
62 (57.1%)

93.8 (19.9)
35.3 (6.5)

5.4(2.8)
8.4 (4.6)
6.0 (1.5)
65.3 (4.3)

41(22)
45(2.4)
1.8 (2.0)
36(2.3)
33(23)
31(27)
43(25)

24.7 (14.5)

26.3 (8.5)
39.1 (10.3)
66.7 (10.1)

Note. N = 126; HIT-6 = Headache Impact Test-6; BPI = Brief Pain Inventory; CPAQ = Chronic Pain Acceptance Questionnaire
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