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Abstract

Objective—To determine whether a 1-day behavioral intervention, aimed at enhancing
psychological flexibility, improves headache outcomes of migraine patients with comorbid
depression.

Background—Migraine is often comorbid with depression, with each disorder increasing the
risk for onset and exacerbation of the other. Managing psychological triggers, such as stress and
depression, may result in greater success of headache management.

Method—Sixty patients with comorbid migraine and depression were assigned to a 1-day
Acceptance and Commitment Training plus Migraine Education workshop (ACT-ED; N=38) or to
Treatment as Usual (TAU; N=22). Patients completed a daily headache diary prior to, and for 3
months following, the intervention. Clinical variables examined included headache frequency/
severity, medication use, disability, and visit to a healthcare professional. Comparisons were made
between baseline findings and findings at the 3-month follow-up.

Results—Participants assigned to the ACT-ED condition exhibited significant improvements in
headache frequency, headache severity, medication use, and headache-related disability. In
contrast, the TAU group did not exhibit improvements. The difference in headache outcomes
between ACT-ED and TAU was not statistically significant over time (i.e., the treatment by time
interaction was non-significant). These results complement those of a previous report showing
effects of ACT-ED verus TAU on depression and disability (1).

Conclusion—A 1-day ACT-ED workshop targeting psychological flexibility may convey
benefit for patients with comorbid migraine and depression. These pilot study findings merit
further investigation using a more rigorously designed large-scale trial.
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Introduction

Psychiatric disorders are highly prevalent in patients with migraine (2-5). Depression, in
particular, is three to five times more common among migraineurs than in the general
population (6-8). This comorbidity is a major health concern as it results in decreased
quality of life, poorer response to headache treatment, and overall worse prognosis (3, 9,
10). It is also associated with increased risk for suicidality, medication overuse, and
disability (9-13). Prospective studies suggest that the depression-migraine relationship is
bidirectional, with each disorder increasing the risk for onset and/or exacerbation of the
other (6). Of concern, these epidemiological findings have not yet resulted in improved
treatments for patients with both migraine and depression. For example, there have been no
studies that actively recruit patients with both disorders and examine the impact of a
behavioral intervention on both migraine and depression. Given the bidirectional
relationship between depression and migraine, it is likely that addressing both disorders in
treatment may result in better overall outcomes.

Psychological treatments of depression often share similar goals to those of migraine and
thus may offer promise for addressing both conditions simultaneously (14). A growing body
of work indicates that Acceptance and Commitment Therapy (ACT) may provide a unified
approach to the treatment of both depression and migraine. ACT aims to target core
psychological processes that are related to diverse problematic behaviors. ACT attempts to
cultivate acceptance (versus experiential avoidance) and mindfulness and to encourage
behavioral engagement in meaningful life activities (15, 16).. In the mental health domain,
higher levels of avoidance have been associated with higher levels of general
psychopathology, including depression, anxiety, and stress (17—20). In the chronic pain
literature, avoidance of pain is significantly associated with greater disability and poor
quality of life (17-20). Conversely, acceptance of pain is associated with reduced
psychopathology, enhanced physical and social functioning, and greater pain tolerance in
patients (21-23). In a recent review on headache trigger avoidance, Martin and Macleod
(24) challenge the conventional wisdom that avoidance of headache triggers is optimal for
functioning in the long run and instead advocates “coping with triggers.” Together, these
lines of work suggest that an intervention aimed at minimizing avoidance and optimizing
acceptance-based coping in patients with comorbid depression and migraine may improve
both conditions.

ACT is listed by the American Psychological Association as an evidence-based treatment
for disorders as varied as depression, chronic pain, mixed anxiety, obsessive-compulsive
disorder, and psychosis (25). A recent treatment trial of patients with chronic headache
found that an 8-session ACT group intervention resulted in significantly decreased disability
and distress compared to treatment as usual (26). Importantly, even when presented as a
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brief intervention, ACT has resulted in positive long-term outcomes in patients with
diabetes, pain, obesity, seizures, and psychosis (27) (28) (29-31).

In a previously reported successful controlled trial (1), a one-day ACT plus migraine
education (ACT-ED) group workshop was compared to a Treatment As Usual (TAU) on
outcomes of depression and general functioning. The ACT-ED condition resulted in
significant improvements in depressive symptom levels and in general functioning relative
to TAU (1). The one-day group format was chosen to ensure treatment adherence and
completion, which is one of the greatest obstacles to the effective delivery of mental health
services (32); for ease of implementation in primary care settings; and to allow broader
access and more unitary comprehensive care for comorbid depression and migraine (33).
This format is also cost-effective (34), and is more accessible and feasible than weekly
treatments particularly for patients who live in rural communities or suffer other barriers to
accessing care (35).

The data being presented in this manuscript come from the aforementioned treatment
outcome study (1). The current manuscript, however, explores the impact of this one-day
ACTED treatment on headache-specific outcomes. Thus, these data do not overlap with
those presented in the previous report focused on depression and general functioning
outcomes. We hypothesized that the participants in the ACT-ED condition would
demonstrate more improvements in headache-related outcomes than the TAU group at the 3-
month follow-up period.

Participants were 60 individuals who enrolled in the treatment study (ACT-ED N=38; TAU
N=22) after meeting the following screening and inclusion criteria at intake: 1) self-reported
diagnosis of migraine from a physicianl; 2) scored = 2 on the ID Migraine, a self-
administered highly-sensitive 3-item screen for migraine (36); 3) reported 4-12 migraine
days over the previous month; 4) diagnosis of current major depressive episode (MDE) on
the Structured Clinical Interview (SCID-1V)(37); and 5) score of > 17 on the Hamilton
Rating Scale for Depression, which suggests moderate to severe symptoms of depression
(HRSD) (38, 39). Participants were excluded if they reported a history of brain injury,
schizophrenia, bipolar disorder, current substance abuse, endorsed current imminent
suicidality, or had begun a new medication in the previous four weeks. Eligible participants
who were available on dates set for the workshop were assigned to the ACT-ED condition.
Otherwise, they were assigned to TAU. A 2:1 ACT-ED to TAU assignment ratio was used
in order to increase the number of patients with active treatment for estimating the within
(treatment) group effect size, while still maintaining adequate power. All study procedures
were approved by the university institutional review board.

1589% the participants had medical files in our hospital and we were able to confirm the diagnosis of migraine by a physician through

chart review.
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Treatment Groups

Participants assigned to ACT-ED (N = 38) completed a 5-hour workshop based on ACT and
migraine education. Each ACT-ED workshop included 5-8 patients and emphasized three
topics. The migraine education component (one hour), implemented by a neurologist
specialized in Headache Medicine (author A.R.), involved education about the pathology of
migraine, risks for migraine chronification, migraine triggers, treatment of migraines,
medication overuse migraine, and lifestyle factors contributing to migraine. The ACT
component (four hours) was implemented by two psychologists (authors L.D. and J.M.) with
extensive training in ACT. A manual was developed (by authors L.D. and J.M.) for the
treatment and all workshop administrations followed the protocol closely. The workshop
included training in acceptance and values-based committed action. The acceptance portion
emphasized new ways of managing troubling thoughts, feelings, and pain sensations (e.g.,
learning how to recognize, and develop cognitive distance from, unhelpful thoughts such as
“l can’t take this pain anymore” or “I am not good enough™) and learning how to willingly
face experiences that cannot be changed. Training in values-based committed action
involved teaching patients how to recognize ineffective patterns of behavior and habits,
exploring and setting life goals and those related to health, and promoting effective and
committed actions to achieve these goals despite the urge to do otherwise.

As noted above, the processes targeted in ACT are applicable to a broad range of human
problems, including depression and pain. Thus, the workshop aimed at teaching these
processes using examples relevant to both migraine and depression. For example, migraine
involves both noxious physical experiences (e.g., physical sensations of throbbing, nausea,
etc) and the reactions to them, which include thoughts (e.g., this is awful, | can’t bear this,
not again), feelings (e.g., shame, worthlessness, hopelessness), and behaviors (e.g.,
avoidance of activities). The ACT-ED intervention did not focus directly on the noxious
experiences but, instead, on the reactions to them and the effect that these reactions have had
on mental health and functioning. This was done by teaching new ways to respond to
thoughts and feelings related to pain — acceptance and mindfulness — and encouraging
behavioral (re)commitment in meaningful life activities.

Patients in the TAU (N = 22) group completed the same clinical assessments as the ACT-ED
group. Participants in both groups continued to take any medications they had been taking at
entry to the study. As noted above, if participants had been on a stable dose of medication
for four weeks or more, they were not excluded from the trial.

Headache Diary

All participants were asked to fill out headache diaries on a daily basis prior to the
intervention (2-4 weeks) and for 3 months following the intervention. More specifically,
participants recorded whether they had experienced a headache (Yes/No); if yes, they also
reported headache severity (Mild, Moderate, or Severe), whether abortive medication was
taken for the headache (Yes/No), whether the headache resulted in Work or Leisure
Disability (Minimal, Mild, Moderate, or Severe disability), and whether the headache
resulted in seeing a healthcare provider (Yes/No).
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As noted above, measures of depression and general functioning were also obtained and are
described in a previously published report of this study (1).

Data Analyses

Results

Independent samples 2-tailed t-test was used to compare the ACT-ED and TAU groups on
initial demographic and clinical characteristics. Generalized linear mixed (GLM) model was
used to compare the probability of experiencing an event (headache, moderate to severe
headache, medication use for headache, work and leisure disability) on any day during the
baseline month and at the 1-, 2-, and 3-months of follow-up. This corresponds to the mean
percent of days per month that an event was reported. The fixed effects in the model
included treatment group, time, and treatment by time interaction. The test for treatment by
time interaction compares the change over time between the ACT-ED and TAU group.
From this fitted model, tests of mean contrast were performed to examine changes over time
within each group and compare groups at each time point. The p-values for these tests were
adjusted using Bonferroni’s method to account for the number of tests performed. The GLM
is a procedure that allows us to fit a model even when there are missing data. Using
maximum likelihood estimation methods, under the assumption of missing data at random,
this method provides valid estimates and valid results of statistical tests. All these analyses
were conducted using SAS statistical software version 9.3. The number of participants who
visited a health care professional during any given month during the entire study period was
small, rendering multivariate analyses not feasible. Thus, simple comparisons of rates of
health care use between the two groups will be provided.

Patient Characteristics

Headache

Table 1 presents demographic and clinical characteristics of the 60 study participants who
enrolled in the treatment trial. Almost all participants were white and tended to be well
educated, which is generally consistent with the population from which participants were
recruited. Participants were mostly female, consistent with higher rates of both migraine and
depression in females. Almost all participants were taking acute medications (prescribed or
over-the-counter) for their migraine-related pain. Only 34% of those in the ACTED and
32% in the TAU condition were taking preventive migraine medications — consistent with
findings from the American Migraine Prevalence and Prevention Study (40). Of note, the
ACT-ED and TAU groups exhibited similar baseline values on the critical variables of
interest.

There were 36/38 (95%) participants total in the ACT-ED group and 14/22 (64%) in the
TAU group who had at least one month data consisting of 14 days or more of headache
diary entries. The following represent the number of participants with data at each time
point: Baseline: 25 ACT-ED, 9 TAU; One-Month Follow-Up: 33 ACT-ED, 13 TAU; Two-
Month Follow-Up: 33 ACT-ED, 14 TAU; Three-Month Follow-Up: 32 ACT-ED, 12 TAU.
We also examined the number of time points per participant: 21 participants in ACT-ED and
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7 in TAU had data from all 4 time points; 12 participants in ACT-ED and 6 in TAU had data
from 3 time points; 1 participant from TAU had data from 2 time points; 3 participants from
ACT-ED had data from 1 time point.

Headache Occurrence & Headache Severity

There was a significant change from baseline through the 3 follow-up months in the
probability of reporting a headache on any day in the ACT-ED group (p=0.002). More
specifically, the probability of a headache dropped from 45.6%5.6% at baseline to 32.2%
+4.8% at the 3 month follow-up in the ACT-ED group (Odds Ratio = .57; 95% CI = .36 —.
90). In contrast, no significant change was seen in the TAU group, with probability of 50.8%
%=+9.1% at baseline and 46.5%8.7% at the 3 month follow-up (p>0.90; Odds Ratio = .84;
95% Cl=.41-1.7) (See Figure 1a). However, the statistical test comparing the change over
time did not detect a difference between the groups (treatment*time interaction p=0.40).

Similar findings were seen for headache severity (rating of pain as moderate or severe). The
probability of experiencing a moderate to severe headache dropped from 10%z+ 1.8% at
baseline to 4.3 %+1.0% at the 3 month follow-up in the ACT-ED group (p=.004). This
difference is expressed as an odds ratio of .41 (95% CI: .22—.77). In contrast, no significant
change was seen in the TAU group, where probability of experiencing a moderate to severe
headache was 9.4%%+9.1% at baseline and 9.8%=2.7% at the 3 month follow-up (p>.90;
Odds Ratio = 1.0; 95% CI: .41 — 2.7) (See Figure 1b). However, the statistical test
comparing the change over time was not able to detect a difference between the groups
(treatment*time interaction p=0.20).

Leisure and Work Disability

The probability of experiencing disability for leisure activities dropped from 42.1%+6.0% at
baseline to 28.8%+4.9% at the 3 month follow-up in the ACT-ED group (p=0.016) but did
not significantly change in the TAU group (p>0.90; 50.6%+10.0% at baseline and 44.6%
+9.5% at the 3 month follow-up) (See Figure 2a). The odds ratio for leisure disability at 3-
month follow-up relative to baseline is .56 (95% C1=.32—-.97) in the ACT-ED group and .78
(95% CI = .33 - 1.9) in the TAU group. The overall treatment by time interaction was not
significant (p=.70).

As shown in Figure 2b, the probability of experiencing work disability dropped from 35.5%
+6.1% at baseline to 24.6%+4.8% at the 3 month follow-up in the ACT-ED group (p=.04;
Odds Ratio=1.0, 95% ClI: .33-1.1). In contrast, the TAU group did not exhibit a significant
change in work disability between baseline (48%+10.7%) and the 3-month follow-up
(43.1%+10.2%; odds ratio = 1.8, 95% CI: .32-2.1; p>.90). The overall treatment by time
interaction was not significant (p=.66).

Use of Acute Medication for Headache

Findings for use of acute headache medication was consistent with that of headache
occurrence and severity (see Figure 3). There was a significant decrease (p=0.048) in
medication use in the ACT-ED group from baseline (23.6%3.8%) to the 3-month post-
intervention follow-up (16.4%+2.8%). This difference is expressed as an odds ratio of .64
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(95% CI: .37-1.1). In contrast, the TAU group did not exhibit a significant change in
medication use from baseline (28.0%+6.8%) to the 3 month follow-up (27.3%=6.1%) (Odds
Ratio= .97; 95% ClI: .42-2.2; p>0.90). The overall treatment by time interaction was not
significant (p=.50).

Visit to Health Care Professional

Finally, we examined the number of participants who visited a health care professional
during the study period. In the month prior to the intervention, 20% (5/25) participants in the
ACT-ED group and 22% (2/9) in the TAU group reported seeing a health professional. At
the 3-month follow-up, this rate dropped to 3% (1/32) for the ACT-ED group but increased
to 33% (4/12) in the TAU group.

Overall, the difference in headache outcomes between ACT-ED and TAU was not
statistically significant over time (i.e., the treatment by time interaction was non-significant).
However, at the three-month follow-up assessment, patients in the ACT-ED condition
reported fewer headache days, decreased headache pain severity, less disability and use of
medications, and decreased visits to a healthcare professional compared to baseline. In
contrast, the TAU group did not exhibit significant improvements in these areas from
baseline to the three-month follow-up.

Medication Changes and Involvement in Psychotherapy

Preventive Migraine Medication—Three of thirty six participants in the ACT-ED group
(8%) and 3/14 in the WL/TAU group (21%) started or increased their dose of a preventive
migraine medication during the follow-up period. A Fisher’s Exact test indicated this
difference was not significant (p =.3). None of the participants in ACT-ED and 1/14 (7%) in
the WL/TAU had either reduced or discontinued a migraine preventive medicine. This
difference also was not significant (Fisher’s Exact Test: p =.28).

Antidepressant Use—Nine of thirty six participants in the ACT-ED group (25%) and
5/14 in the WL/TAU group (36%) started, or increased their dose of, an antidepressant
during the follow-up period. A Fisher’s Exact Test indicated this difference was not
significant (p =.50). Two of thirty-six participants in ACT-ED (6%) and 2/14 (14%) in the
WL/TAU had either reduced or discontinued an antidepressant (p =.31).

Psychotherapy—Three of thirty six participants in the ACT-ED group (8%) and 2/14 in
the WL/TAU group (14%) began psychotherapy or counseling during the three month
follow-up period (Fishers Exact Test: p =.61).

Discussion

This pilot study suggests that a 1-day group workshop is feasible and acceptable for patients
with comorbid depression and migraine. Thus, it can be considered as alternative to the
regularly prescribed weekly behavioral treatments. It also demonstrates that patients in the
ACT-ED intervention exhibited significant reductions in headache frequency, pain severity,
disability, and medication use. In contrast, the TAU group did not exhibit improvements. Of
note, however, the treatment by time interaction effects across headache outcomes were not
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significant. It will be important to test this intervention in a more rigorously designed and
larger-scale clinical trial with randomized assignment. Doing so would clarify whether the
null treatment by time interaction effect in the pilot was due to inadequate power or whether
the ACT-ED treatment effect was not strong enough to show a difference between groups
over time.

A larger trial would also allow for examination of possible mediators and moderators of
treatment response. Understanding the specific mechanisms or processes that mediate
clinical improvement in headache outcomes allows for intervention optimization by refining
and emphasizing the components responsible for change and eliminating non-active
ingredients. Increased understanding of the active processes that underlie therapeutic
improvement will also increase prospects for understanding and addressing impediments
and failures in treatment. If ACT-ED proves to be efficacious, it would have important
implications for patients suffering from comorbid migraine and depression — namely that
that they can be treated for both of their conditions using a unified approach.

The extremely high proportion of outpatients who drop out of treatment prematurely
presents one of the greatest obstacles to the effective delivery of mental health services. A
brief intervention ensures treatment adherence and completion, and is more feasible for
patients who live in rural communities or suffer other barriers to accessing care. Relatively
large effects for brief ACT interventions that are maintained through several months of
follow-up have been shown in controlled trials of patients with health problems (27-30).
However, this is the first study to assess the impact of a one-day workshop on headache
outcomes in a population with comorbid psychiatric and medical problems. These promising
initial findings merit further study and replication with a more rigorous design.

Despite extensive epidemiological research documenting the high prevalence of depression
in patients with migraine and the negative effects this comorbidity has on outcomes, there is
a striking paucity of clinical studies addressing this comorbidity (9, 14, 41, 42). This was the
first study utilizing an ACT approach to improve the emotional and physical functioning of
patients with comorbid depression and migraine (1). The goal of ACT is to help patients
flexibly respond to life events in ways that do not exacerbate difficulties and do not restrict
their engagement in meaningful life activities. In this group of depressed migraineurs
specifically, patients were taught to notice the differences between the physical sensations of
the migraine (i.e., noxious physical experiences such as physical sensations of throbbing
pain, nausea, and enhanced sensitivity to sensory stimulation) and their reactions to them,
which may include thoughts (e.g., | can’t bear this, this is awful), feelings (e.g., shame,
worthlessness, hopelessness), and behaviors (e.g., avoidance of activities) that exacerbate
the migraine.

Viewing the migraine pain as “unacceptable” not only exacerbates the headache pain, but
also leads to avoidance of situations that may elicit pain, sometimes with significant costs to
quality of life. From an ACT theoretical perspective, decreased engagement in meaningful
activities leads to greater feelings of isolation, depression, and reduced functioning. Thus,
patients are taught how to acknowledge their pain without struggling with it, to examine
whether their avoidance strategies are actually helping with their pain in the long run, to
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recognize the effect this avoidance is having on life engagement and vitality, and are
encouraged to re-engage in their life in meaningful and valuable ways.

There is preliminary data showing that Pain Acceptance and Values-based Actions are
positively associated with better physical functioning and negatively associated with
depression and disability in migraine patients (43). An important next step would be to
empirically assess whether these processes did in fact mediate the changes observed in
headaches. In chronic pain patients, changes in acceptance during treatment have been found
to be related to improvements in functioning and quality of life (18, 19, 27, 28, 44-46).

Limitations and Future Directions

The intervention implemented in this study included both ACT and education about
migraine. Thus, it is impossible to assess the separate contribution of these different
elements. Future studies should compare the efficacy of ACT separately from migraine
education and should include assessments of putative change processes. Future studies
should also assess treatment integrity across workshop administrations and the influence this
has on treatment response.

To date, there are no studies that assess the effects of treating psychiatric comorbidity on
migraine symptoms. Given the bidirectional influence of depression and migraine, an
improvement in one disorder should result in improvement in the other. It is difficult to
determine from this study whether improvements in depression and functioning led to
improvements in headache or whether the reverse is true.

Future studies should also ensure random treatment assignment. In the current study,
participant assignment to ACT-ED or TAU was based on availability. It is possible that the
participants in the two groups differ in important ways, such as motivation. Furthermore, the
3-month follow-up period in this study is relatively short. Future studies should examine
whether the positive treatment effects obtained here persist over longer periods of time or if
they begin to wear off at certain times. This could provide important information about
timing for booster sessions.

A greater number of participants in the ACT-ED condition completed headache diaries
throughout the study period compared to the TAU condition (95% versus 64%,
respectively). It is unclear how this may have affected the results of this study and we
currently do not have the ability to elucidate reasons for these differences. It is possible,
however, that participants in the ACT-ED group felt a greater sense of commitment to the
study because of their involvement in the treatment arm. It is also possible that patients
experiencing worsening of symptoms are less likely to complete diaries, in which case effect
sizes would be larger for the ACT-ED condition. Alternatively, if participants who are
experiencing improvements in symptoms are less likely to complete diaries, the effect size
for ACT-ED would be attenuated. Future studies should address this issue by providing
better guidance to patients on the importance of completing the headache diaries and
perhaps providing incentives for doing so.
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Finally, migraine diagnosis in this study was not based on a clinical assessment; it was based
on the ID-Migraine, patient’s report that his/her physician had diagnosed a migraine, and
verification of diagnosis of migraine in medical charts for nearly two-thirds of the patients.
Although misdiagnosis is possible, the ID-Migraine has been demonstrated to have high
sensitivity and specificity (36). In addition, a study by Martin and colleagues examining the
predictive value of migraine diagnostic criteria found that the three ID-Migraine items can
effectively predict migraine in diverse clinical settings (47). Nonetheless, future studies
should obtain formal migraine diagnoses of participants.
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Figure 1.
a. Probability of reporting a headache for the ACT-ED and TAU groups at baseline and over

the 3-month follow-up period.

*significant difference within ACT-ED group from baseline to 2-months (p <.01) and to 3-
months (p<.01). All other between group and within group differences were non-significant.
b. Probability of experiencing moderate to severe pain for the ACT-ED and TAU groups at
baseline and over the 3-month follow-up period.

*significant difference within ACT-ED group from baseline to 2 months (p<.01) and to 3
months (p <.01). All other between group and within group differences were non-
significant.
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Figure 2.
a. Probability of experiencing leisure disability for the ACT-ED and TAU groups at baseline

and over the 3-month follow-up period.

*significant difference within ACT-ED group from baseline to 2 months (p<.01) and to 3
months (p =.02). All other between group and within group differences were non-
significant.

b. Probability of experiencing work disability for the ACT-ED and TAU groups at baseline
and over the 3-month follow-up period.

*significant difference within ACT-ED group from baseline to 2 months (p<.05) and to 3
months (p <.05). All other between group and within group differences were non-
significant.
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Figure 3.
Probability of taking medication during acute attack for the ACT-ED and TAU groups at

baseline and over the 3-Month Follow-up Period.

*significant difference within ACT-ED group from baseline to 2 months (p<.01) and to 3
months (p < .05). All other between group and within group differences were non-
significant.
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Table 1
Demographic Variables
Variable ACT-ED (n=38) TAU (n=22) P-value
Age (mean/SD) 32.5(12.6) 29.6 (11.7) .56
Gender, % female 95 91 .28
Ethnicity, % Caucasian 90 82 40
Education, % with > 12 years education 92 91 .87
Working or in school, % yes 94 82 A1
Age of onset of Migraines (mean/SD) 19 (9.6) 17 (10.3) .99
Number of migraine attacks during month prior to baseline visit (mean/SD) 6.7 (3.3) 7.4(3.8) .37
Currently taking as needed acute medications for migraine (% yes) 97 95 .90
Currently taking preventive medications for migraine (% yes) 34 32 .85
Currently on an antidepressant medication (% yes) 47 45 .89

Note. ACT-ED = Acceptance and Commitment Training plus Migraine Education; TAU = Treatment as Usual.
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