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Abstract

Background: Relaxation, biofeedback, and cognitive behavioral therapy are evidence-based
behavioral therapies for migraine. Despite such efficacy, research shows that only about half of
patients initiate behavioral therapy recommended by their headache specialists.

Objective: Mativational interviewing (M) is a widely used method to help patients explore and
overcome ambivalence to enact positive life changes. We tested the hypothesis that telephone-
based MI would improve initiation, scheduling, and attending behavioral therapy for migraine.

Methods: Single-blind randomized controlled trial comparing telephone-based Ml to treatment
as usual (TAU). Participants were recruited during their appointments with headache specialists at
two sites of a New York City medical center. Inclusion criteria: ages 16 to 80, migraine diagnosis
by UCNS certified headache specialist, and referral for behavioral therapy for prevention in the
appointment of recruitment. Exclusion criteria: having done behavioral therapy for migraine in the
past year. Participants in the MI group received up to 5 Ml calls. TAU participants were called
after 3 months for general follow-up data. The pre-specified primary outcome was scheduling a
behavioral therapy appointment, and secondary outcomes were initiating and attending a
behavioral therapy appointment.
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Results: 76 patients were enrolled and randomized (M1=36, TAU=40). At baseline, the mean
number of headache days was 12.0+£9.0. Self-reported anxiety was present for 36/52 (69.2%) and
depression for 30/52 (57.7%). Follow up assessments were completed for 77.6% (59/76, M1= 32,
TAU=27). The mean number of Ml calls per participant was 2.69+1.56 [0 to 5]. There was a
greater likelihood of those in the MI group to initiating an appointment (22/32, 68.8% vs. 11/27,
40.7%, p=0.0309). There were no differences in appointment scheduling or attendance. Reasons
stated for not initiating behavioral therapy were lack of time, lack of insurance/funding,
prioritizing other treatments, and travel plans.

Conclusions: Brief telephone based MI may improve rates of initiation of behavioral therapy for
migraine, but other barriers appear to lessen the impact on scheduling and attending behavioral
therapy appointments.
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progressive muscle relaxation; cognitive behavioral therapy; biofeedback; adherence; behavioral
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Introduction:

There are safe and well tolerated level A evidence-based migraine preventive treatments
such as biofeedback, cognitive behavioral therapy (CBT) and relaxation. 1 These therapies
have long lasting benefits. 2 However, there are challenges to getting patients to utilize these
recommended treatments. 3 Previously, we conducted a study (N=234) which found that
only 56% of those referred by a headache specialist for behavioral therapy for migraine
prevention initiated scheduling an appointment for the behavioral therapy. 4 Time was cited
as the most common barrier to initiating behavioral therapy. 4

Many patients with chronic pain referred for behavioral treatment are not prepared to engage
in behavioral treatment. > A need for research focused on engaging patients in ways to
overcome barriers to initiating behavioral treatment that has been proven to reduce opioid
use has been identified as a priority. / Finding ways to engage more patients in these non-
pharmacologic effective interventions also proven to decrease medication overuse is
particularly urgent given the current opioid crisis in the United States. 8

Motivational interviewing (M) is an ideal intervention to study in a migraine patient
population because Ml is “a person-centered counseling style for addressing the common
problem of ambivalence about change.” @ In MI, the counselor tries to help the client
become the advocate for change through four central principles:(1) express empathy; (2)
develop discrepancy between the undesirable behaviors and client values that are
inconsistent with those behaviors; (3) roll with resistance rather than confronting it directly;
and, (4) support self-efficacy. Ml techniques include eliciting and reinforcing change talk,
listening reflectively, affirming, and summarizing. MI counselors also use decisional balance
procedures to help clients explore and weigh the pros and cons of change. Ml is the most
successfully disseminated evidence-based practice for substance abuse, with over 80
randomized clinical trials (RCTs) supporting its efficacy, 10 and long-term benefits (>1
year), 11 and small studies show its potential benefit in chronic pain conditions. 12
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While MI was originally developed as a counselling style to be delivered in-person, there
have been many telephone based M1 studies. 13 One study found that a brief telephone
intervention for as little as 15 minutes on two occasions was effective in motivating
participants to attend psychotherapy after MI. 14 In the case of headache medic ine, one pilot
study assessing whether telephone-based MI was helpful in adolescents with chronic
headache and medication overuse, found that headache frequency improved after
participants received up to four calls. 1°

We sought to examine brief, non-clinician delivered, telephone-based MI and its effect
compared to treatment as usual (TAU) on rates of initiating, scheduling and attending a first
behavioral therapy session after specialist referral for behavioral therapy for migraine. We
hypothesized that telephone-based MI would lead to greater initiating, scheduling and
attending behavioral therapy for migraine.

We conducted a two-arm randomized parallel controlled trial examining the impact of
telephone based MI on initiating, scheduling, and attending an appointment for Level A
evidence based behavioral headache treatments recommended by a headache specialist. This
was a single blinded study where patients were blinded to the full study purpose and to
allocations. Participants were told that the broad purpose of the study was to assess what
they think about their headache care. They were not debriefed after the study.

Specifically, participants were informed the study involved a survey and follow-up calls
about their headache treatment. Using 1:1 block randomization with blocks of 4 to 6, half
were randomized to the Ml arm (up to 5 MI calls) and the other half were randomized to the
treatment as usual (TAU) group, which received a phone call after three months to determine
whether they pursued behavioral therapy and to qualitatively assess potential reasons for
their decision.

Participants and Recruitment

The study took place at two sites within one medical center in New York City. Three
headache fellowship trained and United Council of Neurologic Subspecialty (UCNS)
Certified headache specialists at the same urban medical center took part in the study. Two
headache specialists referred out to either a health psychologist or psychologist who had a
special focus on behavioral treatment for headache, while the third referred to a psychiatric
nurse practitioner in the same office who was trained in the three evidence-based modalities
(CBT, progressive muscle relaxation (PMR) and biofeedback). For purposes of this study, a
referral for behavioral therapy was defined by a note in the patient’s chart or indication by
the headache specialist on the study questionnaire that a referral was made/counseling
conducted to see a healthcare provider for behavioral therapy for migraine.

Participants were recruited consecutively for visits between 6/4/18 and 8/20/18. If interested,
written informed consent was obtained. Following this, patients were asked to complete a
questionnaire on RedCap 16 on a tablet or paper when needed in the office. The survey
included questions about demographics, headache history and disability [the Migraine
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Disability Assessment Screen (MIDAS)], a full self-reported medical history, and prior
healthcare utilization. No compensation was provided for participation in the study.

Inclusion criteria were: patients 18 years and older diagnosed with migraine by the headache
specialist based on the International Classification of Headache Disorders Criteria (ICHD)-3
beta 17 who were referred for behavioral therapy for migraine during the migraine visit.

Exclusion criteria were not having a phone number, and participating in behavioral therapy
for migraine currently or anytime in the past year. Ml is an opportunity for health promotion
when patients are not motivated but might be amenable to an intervention as it can be a pre-
treatment intervention to motivate people to attend counseling. People who are already
seeking treatment would be considered motivated in the stages of change model, and thus in
the “preparation” or “action” stage which is the desired outcome in successful Ml
interventions. 18

Once participants met full study criteria, they were randomized using a block randomization
unconcealed list consulted by the study team. The block randomization list was created by a
statistician unrelated to the study team.

Baseline Measures—The Migraine Disability Assessment (MIDAS) 19 is a validated 5
item questionnaire that has internal consistency and test-retest reliability and was developed
to assess headache-related disability with the goal of improving migraine care. Questions
ask about prior activity limitations over the past 3 months. Examples include “On how many
days in the last 3 months did you miss family, social or leisure activities because of your
headaches?” and “On how many days in the last 3 months did you miss work or school
because of your headaches?”

The Patient Health Questionnaire (PHQ-8) is an eight-item validated depression scale used
as a diagnostic tool and to determine the severity of depressive symptoms In the past 2
weeks. 20 Questions are rated on a likert scale from 0 to 3, “not at all; several days; more
than half the days; nearly every day.” Example questions include: “Little interest or pleasure
in doing things” and “feeling tired or having little energy.”

The Generalized Anxiety Disorder 7 (GAD-7) is a validated, reliable 7 item questionnaire
used to screen for the presence of general anxiety disorder and to measure anxiety symptom
severity over the past 2 weeks. 21 Example questions include “feeling nervous, anxious, or
on edge” and “becoming easily annoyed and irritable” which are rated on a likert scale from
0 to 3: “not at all; several days; more than half the days; nearly every day.”

Quantitative Assessments During the Telephone Calls—Initially, when designing
the study, we had one pre-specified primary outcome: scheduling the behavioral therapy
appointment. Later, after we began the phone calls for this pilot feasibility/acceptability
study, we realized that some participants were initiating but not scheduling, others were
making the appointment but then not attending the appointment while others were attending
the appointment. Thus, we felt that it would be better to divide the outcome based on the 3
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stages (initiation, scheduling, and attending the appointment). This is in line with Ml
strategies for pain management which includes three phases: enhancing, strengthening and
maintaining behavioral changes. 22 Thus, during the call, patients were asked 1) whether
they initiated making (enhancing), scheduled (strengthening) and/or attended behavioral
migraine therapy appointments and 2) reasons for taking part or not initiating behavioral
migraine therapy. In this study, we defined initiating as “inquiring about,” scheduling as
“making” and attending as “showing up for” an appointment for Level A evidence based
behavioral headache treatments.

Participants were also asked the following: “Do you plan on continuing the behavioral
therapy” (yes/no), “How important is managing migraine/headache to you?” (0 to10 scale);
“How confident are you that you can effectively manage your migraine/headache?” (0 to10
scale); “How confident are you that doing behavioral therapy will help effectively manage
your migraine/headache?” (0 to10 scale). These questions were asked to briefly assess
importance and confidence rulers.

To those in the TAU group, a structured follow-up telephone assessment was administered
approximately three to four months after the headache appointment. Patients were asked
whether they initiated making, scheduling, and/or attending behavioral migraine therapy
appointments. They were also asked the following: “Do you plan on continuing the
behavioral therapy” (yes/no), “How important is managing migraine/headache to you?” (0
t010 scale); “How confident are you that you can effectively manage your migraine/
headache?” (0 to10 scale); “How confident are you that doing behavioral therapy will help
effectively manage your migraine/headache?” (0 to10 scale).

As above, scheduling a behavioral therapy appointment was our primary outcome.
Secondary outcomes were whether patients initiated and attended the behavioral therapy
appointments. A priori, we had planned to also assess and compare the number of behavioral
sessions attended. However, given the low proportion of participants attending any
appointments, we were unable to complete this secondary aim examining adherence
amongst those in treatment. Other measures in this study were (1) the four likert scale
questions above and (2) qualitative data about the M1 calls as described below.

Qualitative Data Obtained During the Telephone Calls—All participants were
asked during the calls: “What do you think is the most important reason you [made an
appointment with a behavioral provider OR did not make an appointment with a behavioral
provider]?” Study members documented responses from all of the phone calls in RedCap 23
in real-time for later thematic analyses.

In order to not contaminate the MI group from the TAU group, different individuals
generally made the Ml versus the TAU calls.

Motivational Interviewing Training—Prior research suggests that the level of training
background does not influence the success of M1 24 and that undergraduate students can be
trained to successfully deliver MI. 22 In order to test the feasibility of non-professionals
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delivering brief telephone delivered MI for migraine for more rapid and cost efficient
dissemination in the future, undergraduate students were trained to deliver Ml in this study.
They participated in a full day M1 training conducted by a Motivation Interviewing Network
of Trainers (MINT) trainer. 26 Then, over approximately six weeks, they received one on one
training with a M1 instructor from the Health Education and Training Institute (HETI). 27
During this time, they completed three individual MI training calls whereby their Ml calls
were audio-recorded and coded by their individual M1 instructor from HETI. Feedback was
given verbally via coaching with three half-hour phone coaching sessions with an
experienced MI coder and coach from HETI, where they received in depth analysis and
guidance to discuss the specifics of each audio-recorded call, and via ratings using the
Motivational Interviewing Treatment Integrity Code (MITI 4.2.1). These methods of
coaching and practice feedback i.e. the rating scale have been shown to enhance post-
training proficiency.28

MI Phone Intervention—MI was not developed to be a fully “manualized” technique.
Prior research has shown that studies that did not use a manual reported higher effect scores
than those that used one. The MI trained undergraduate students were instructed to attempt
to complete up to 5 Ml calls in the three months following the initial headache appointment
with the behavioral therapy referral. 29 Ml calls were recommended to occur for at least 15
minutes per call and they were to be spaced apart with about two weeks in between each
call. The length of time per call was instructed as guidance only as there is little evidence on
the minimum length of time needed to have an effective intervention. 30

An example of an open-ended M1 call might be, “ What can you tell me about your
physician’s recommendation for you to see a therapist?’ A closed ended question (non-Ml)
question might be, “Did your physician recommend that you see a therapist?” Another
example might be, “ What thoughts went through your head when your physician
recommended you see a therapist for management of your migraine? A closed ended
question (non-MI) might be, “Did you think about seeing a therapist for migraine
management after your physician made that recommenadation?”

Quantitative: Descriptive statistics including means and standard deviations were
calculated. The distribution of variables was evaluated for normality using the Shapiro-
Wilk’s Test for Placebo. The primary outcome (scheduling an appointment) was evaluated
using chi-square tests as were the secondary outcomes of initiating and scheduling. The
other secondary outcomes of the managing/confidence questions wats evaluated using two
sample, two-tailed t-tests. The sample size was large enough and the deviations from
normality moderate enough to support the use of t-tests.

Statistical significance was defined at p< 0.05. R version 3.5.1 was used for all statistical
analyses.

This was a pilot study which like other pilot studies of MI did not have a power calculation.
31.32 As indicated by Kraemer and colleagues, 33 our pilot sample size was based on the
pragmatics of recruitment and the requisites for examining feasibility. A prior study

Headache. Author manuscript; available in PMC 2021 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Minen et al.

Results:

Page 7

conducted by our team that took place over a similar recruitment period found that out of
234 eligible patients, about 30% (69/234) were referred for behavioral therapy. Accounting
for about 10 t015% dropout, our recruitment goal was 75 to 80 in this pilot study. Thus, we
ended enrollment when we reached our target goal (76 patients).

Quialitative: The final secondary outcome, qualitative Ml call data, was evaluated using
general thematic analysis. General thematic analysis was used to analyze the reasons that
patients who were referred to behavioral therapy adhered or did not adhere to the
recommendation to schedule an appointment with a provider. AG and GS individually
created a list of codes that emerged from responses to each question. Multiple patients
received more than one code. The individual code lists were compared and combined to
establish a universal code. AG and GS each used the universal code to assign codes to the
respondent data, and then reconciled the coding. Discrepancies were resolved by study
member MTM. The authors AG, GS and MTM carefully evaluated the codes to achieve
agreement on themes. 34

The study was approved by the NYU Institutional Review Board. Written informed consent
was obtained from all study subjects. In addition, it was registered on clinicaltrials.gov
[NCT03799211].

Three UCNS Certified Headache Specialists participated in the study which was conducted
over an 11 week time period from June 4, 2018 to August 20, 2018. As seen in Figure 1, 307
patients with headache were seen by these three providers during the recruitment period. Of
the 76 patients who met study criteria and were randomized, 36 were assigned Ml and 40
were assigned the TAU arm. We utilized a per protocol analysis including only those
participants who completed the three month assessment in the TAU group and those who
had completed at least one Ml call in the active group. Two patients could not be reached for
at least one Ml call, and two others asked to leave the study during the first MI call before
any data was obtained; thus, n=32 were analyzed in the Ml group. Similarly, 13 patients
from the TAU group could not be reached for their 3-month follow-up call and thus the TAU
analysis included n=27 participants.

As seen in more detail in Table 1, subjects were predominantly female, Caucasian and
highly educated, with a mean age of 39412 years. All participants had health insurance and
almost all had prescription drug coverage. The majority of participants scored moderate or
higher on the PHQ-8 for depression and on the GAD-7 for anxiety. Headache days, pain
intensity, age, depression, anxiety and MIDAS scores were not normally distributed. Median
number of headache days/month was: 10 [IQR: 5 — 15]. The majority (70.9% or 44/62)
patients were in the moderate to severely disabled disability categories as measured by the
MIDAS.

As shown in Table 2, the vast majority of patients had previously been evaluated and/or
treated by neurologists for headaches (66/75; 88.0%) and most had also seen their primary
care physician for headaches (55/75; 73.3%). About one fifth (15/76; 19.7%) had previously
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participated in any behavioral therapy (CBT, biofeedback and/or PMR) prior to one year of
enrollment into the study. Of those who had not done any of these evidence based behavioral
therapies, about one quarter (15/59; 25.4%) reported having previously received a
recommendation to try behavioral therapy for the treatment of headache.

Patients received an average number of 2.69+1.56 [0 to 5] MI calls. The average time spent
on each MI call was 12.10+5.13[4 to 28] minutes.

Preliminary Efficacy Data

Overall across groups, only 18/59 (30.5%) participants scheduled and 13/59 (22.0%)
attended at least one appointment by 3 months after their referral to behavioral therapy. Our
pilot study results revealed that those in the MI groups were more likely to initiate making
an appointment (Table 3, 22/32 (68.8%) vs. 11/27 (40.7%), chi-square=4.7, p=0.031,
OR=3.20, OR 95%Cl: 1.10 to 9.34) but there was no difference between groups in
scheduling (p= 0.204) or attending the appointment (p=0.974).

As shown in Table 3, there was no difference on a 0 to 10 scale in patients’ importance or
confidence in their migraines pre and post the M1 calls. For example, there was no change in
the level of importance of managing migraine for patients in the first call compared to the
last call [9.16+1.27 versus 9.22+1.18, p=0.8531]. The responses to the questions regarding
importance/confidence in managing the headaches were not normally distributed.

As seen in Table 4, themes in the MI group for why patients scheduled behavioral therapy
were: Previous Treatments Have Been Unpleasant/Ineffective, Positive Attitudes Towards
Behavioral Therapy, and Recommended by Doctor. Themes in the TAU group for why
patients scheduled behavioral therapy were: Seeking Improvement in Headaches/QOL,
Seeking Nonpharmacologic Treatment Options, Recommended by Doctor, Accessibility.
Themes for why those in the MI group did not schedule behavioral therapy were: Time as a
Barrier, Cost as a Barrier, Does Not Think Behavioral Therapy Will Work, Difficulty
Accessing or Initiating appointments, No Reason to do Behavioral Therapy, and
Considering or Using Other Treatment Options. Themes for why those in the TAU group did
not schedule behavioral therapy were: 7ime as a Barrier, Cost as a Barrier, Does Not Think
Behavioral Therapy Will Work, Difficulty Accessing or Initiating appointments, Satisfied
with Current Treatment, and Prioritizing Other Things.

No adverse events were noted in this trial.

Discussion:

In this pilot study assessing telephone based motivational interviewing as a potential
approach to improve rates of initiating, scheduling and attending appointments for
behavioral therapy for migraine, we found the following: (1) In total across both groups,
only 31% participants scheduled and only 22% attended at least one appointment following
headache specialist referral to behavioral therapy. While there was no difference between Ml
and TAU in the percentage of patients scheduling or attending behavioral therapy
appointments for migraine, there was a difference between the M1 and TAU groups in
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initiating behavioral therapy for migraine. (2) The qualitative feedback provided
demonstrated that there are other factors that appear to limit patients” scheduling and
attending such appointments.

Previously, telephone interventions were found to provide a novel method and to be of low
cost and an appropriate tool for use in healthcare settings. 3> However, we experienced some
difficulty in reaching patients by phone. We only successfully completed a mean of 2.7 out
of 5 calls. However, as research shows, telephone interventions improve access to various
populations in the healthcare system who may not be able to access effective interventions
for their mental illness symptoms. 38 Several studies have demonstrated that psychological
therapies delivered by telephone were as effective as face-to-face treatment,3” therapeutic
alliance was comparable, and participants were satisfied with this model of delivery. 38 Ml
sessions as short as 15 minutes in length, performed as pre-treatment, improved attendance
for mental health treatment and thus an increased uptake of mental health interventions. 30

As in these prior studies, our results indicate that our low cost intervention consisting of non
-clinician telephone based M1 in which patients did engage with callers for a mean duration
of 12 minutes improves rates of initiation of inquiry about setting up the behavioral therapy.
However, Ml did not change the rate in which the patients in the MI arm actually scheduled
or attended their behavioral therapy appointments relative to the TAU arm. This is
interesting because a systematic review of 72 clinical trials spanning a range of conditions
showed a small to medium effect size in improving health outcomes but failed to support the
theory that increased client change talk would predict behavior change. 2° There was also a
more recent systematic review of 14 clinical trials examining Ml as a pre-treatment to
enhance attendance for treatment of mental health issues. 30 They also conducted subgroup
analyses to investigate differences among individuals seeking treatment for the mental health
issues and those who were not seeking treatment for the mental health issues. In five of the
fourteen studies, there was minimal or no influence of Ml as a pre-treatment. They also
found that individuals not seeking treatment benefitted the most from M. Interestingly, in
two of the studies, MI pre-treatment did facilitate an increase in informal help seeking from
parents and significant others. 39

Patients may want to engage in behavioral therapy but for reasons presented in this study
(and similar previously published reasons) [see several of the recent reviews on this topic
40,411 there are too many other barriers, oftentimes external factors, preventing them from
doing so. 3 Factors such as time and cost were themes across both the MI and TAU groups
and likely account for the discrepancy between initiating behavioral therapy in the MI group
and attending the session. Cost is also a likely factor explaining the discrepancy in rates in
which patients initiated inquiry about behavioral therapy in our prior study (~56%) and in
the control arm of the current study (~41%). 42 In our prior study on initiation rates for
migraine behavioral therapy, which showed that 56% of people initiated making an
appointment, a behavioral therapy clinical trial was being offered around the same time in
the same city, thus providing some migraine patients the opportunity to receive some
cognitive therapy for free. However, at the time of enrollment in this study, enrollment in
that study was closed, potentially increasing cost as a barrier.
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In addition, even though patients were referred for behavioral therapy, some responses
support some participants may not have felt the need to engage in it. While they were seeing
a headache specialist and were referred for behavioral therapy at the visit, we had themes
including o reason to do behavioral therapy and satisfied with the current plan.

This was a low cost intervention with non-professionals trained in MI. The study took place
in two different types of headache specialist offices (one academic/faculty group practice
and one private practice). Further, the study included a detailed description of baseline
demographic and clinical characteristics. These included patient age, race, income,
insurance coverage along with pre-existing medical conditions and prior experience with
behavioral therapy and non-pharmacological therapies. The study was also a single-blind
study, so that no participant knowledge of the use of MI would skew the results.

Despite the following limitations, the study provides a thorough look into the barriers
patients are confronted with when recommended behavioral therapy, as well as their initial
perceptions of the therapy. This information can be used to better suit the presentation and
organization of behavioral treatment to make patients more open to consider level A,
evidence-based non-pharmacological modalities of treatment.

Our study had several limitations. Generalizability may be limited as the study took place
within one healthcare system in a large metropolitan city where many behavioral therapists
for migraine are out of pocket providers. Replication across other settings is needed. This
was a pilot study which like other pilot studies of MI did not have a power calculation. 31:32
We anticipated having a higher referral rate for behavioral therapy as only 30% of the overall
study population were referred for behavioral therapy. However, the study period coincided
with the release of a new class of migraine specific preventative medicine to the market.
Many patients may have made an appointment with the headache specialist with the specific
intention of inquiring about or obtaining the new medication. Thus, we had a small sample
size. With our nonsignificant findings, we may have type 2 error; if the sample size had been
larger we might have had more significant findings. In addition, we might have had different
findings-more than 22% of people referred for behavioral therapy actually attending an
initial session of behavioral therapy for migraine, if the study had been conducted in
different geographic regions where behavioral therapy is less costly. This is because patients
in the study often stated that treatment expenses and lack of insurance coverage deterred
them from making behavioral therapy appointments.

In addition, our study was limited in that we only assessed the use of MI in migraine for the
initiation, scheduling and making an appointment for migraine behavioral therapy. As this
was a pragmatic study and we wished to minimize patient burden, we limited the questions
asked and did not assess for stages of change or self-efficacy using in-depth validated
psychometric scales; we only assessed for importance and confidence rulers. Furthermore,
as noted in the literature, Ml may be used for a variety of purposes, including but not limited
to (1) stopping or preventing an unhealthy behavior (2) promoting healthy behavior for a
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specific problem (3) behavior change in specific settings. We did not assess Ml in other
contexts for which it might be useful in the migraine patient population. In addition, we only
used telephone-based M1. M1 has been delivered in-person 43 and now there are efforts to
also deliver it via smartphones. 4 However, one advantage of telephone based Ml over in-
person Ml is that it may enable some participants with higher barriers to in-person
appointments to initially engage-using in person M1 only reaches those already willing and
able come in for a psychological intervention.

In terms of treatment fidelity, the M1 was conducted by undergraduate students who were
not as experienced as some MI counselors in other studies. However, part of the reason for
the popularity of Ml is that it can be used by people without advanced degrees. These non
professionals were able to pass rigorous, standardized training and certification procedures.
While the undergraduates went through rigorous training so that they could perform M, and
did practice sessions with the trained coaches, we did not monitor treatment fidelity
throughout the study.

Finally, while this was a randomized controlled study, future studies should use a stricter
design with the randomization allocation fully blinded.

Future Research

In a prior study assessing telephone-based M1 for medication overuse headache, more calls
in the intervention group were associated with having fewer headache days at follow-up. 1°
Also, prior research demonstrated that the addition of individual MI pretreatment (one in-
person and 3 telephone based sessions) to group CBT for a heterogeneous group of anxiety
disorders led to significantly better outcomes than for CBT without MI. 4> However, in this
pilot study, we did not examine headache outcomes comparing Ml as a prelude to behavioral
therapy versus just the behavioral therapy. This would be appropriate for larger scaled
studies in future research. However, before such studies are conducted, it will likely be
necessary to try to lessen some of the barriers identified in participating in behavioral
therapy. Our results further support the need to find novel ways to engage and retain patients
with migraine in behavioral interventions, as there are barriers even to initial telephone
based motivational interviewing that exist. After some of the other barriers to obtaining
behavioral therapy are overcome, future work might also examine the effect of Ml telephone
calls on lessening the drop outs from migraine behavioral therapy. Finally, there may be
subpopulations within the migraine population who might benefit the most from M1 before
behavioral therapy. For example, in the pre-treatment of M1 before CBT study in GAD, the
effects of adding an Ml pretreatment to CBT on worry reduction appeared to be greatest for
individuals with high worry severity at baseline. 46 Another study showed that those with
higher levels of baseline anxiety had better results with M1 47 however, a meta-analysis
showed that Ml is effective for people with high levels of distress and for people with low
levels of distress. 24 The meta-analysis also showed that older participants had greater
benefit from MI. 24 Thus, future studies might assess whether certain migraine
subpopulations might be targeted for motivational interviewing based interventions.

Headache. Author manuscript; available in PMC 2021 February 01.
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Conclusion:

MI may help to improve rates of initiation of behavioral therapy for migraine but other
barriers appear to lessen the impact in scheduling and attending the behavioral therapy
appointments. Future work should target ways to lessen individual patient barriers to
participation in behavioral interventions for migraine alongside Ml strategies.
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Figure 1.
Schematic of Experimental Design
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Table 1:

Participant Demographics, Headache Characteristics and Prior Healthcare Utilization

Intervention Arm Control Arm Total Participants

Participant Information (n=36) (n=40) p-value (n=76)
Sex 0.184

Female 32 (89%) 39 (98%) 71 (93%)
Male 4 (11%) 1 (3%) 5(7%)
Age 0.428

Current Age (Mean, SD, Range) 40.4+12.3 (18-66) 38.1+12.1 (19-68) 39.2+12.2 (18-68)
Race 0.283

White 26 (72%) 33 (83%) 59 (78%)
All others 10 (28%) 7 (18%) 17 (22%)
Ethnicity 0.328

Hispanic or Latino 6 (17%) 4 (10%) 10 (13%)
Not Hispanic or Latino 27 (75%) 35 (88%) 62 (82%)
Years of Formal Education 0.462

Less than Four Years of College 3 (8%) 6 (15%) 9(12%)
Bachelor’s Degree 17 (47%) 14 (35%) 31 (41%)
Graduate study or Advanced Degree 10 (28%) 13 (33%) 23 (30%)
Annual Income 0.662

Under $25,000 3 (8%) 4 (10%) 7(9%)
$25,000 - $50,000 4 (11%) 4 (10%) 8(11%)
$50,000 - $75,000 4 (11%) 8 (20%) 12 (16%)
$75,000 — 100,000 4 (11%) 6 (15%) 10 (13%)
$100,000 - $150,000 4 (11%) 7 (18%) 11 (14%)
$150,000 - $200,000 3 (8%) 4 (10%) 7(9%)
Over $200,000 7 (19%) 2 (5%) 9(12%)
Refused/Unknown 7 (19%) 5 (13%) 12 (16%)
Health Insurance

has medical coverage 35 (97%) 38 (95%) 0.619 73 (96%)
no medical coverage 1 (3%) 2 (5%) 3 (4%)
has drug/prescription coverage 33 (92%) 38 (95%) 0.564 71 (93%)
no drug/prescription coverage 1 (3%) 0 (0%) 1(1%)
Self-Reported Prior History of Having had the Following

Psychiatric Conditions *

Depression 14 (39%) 16 (40%) 0.921 30 (39%)
Anxiety 13 (36%) 23 (58%) 0.062 36 (47%)
Post-traumatic Stress Disorder (PTSD) 1 (3%) 3 (8%) 0.617 4 (5%)
Bipolar Disorder 1 (3%) 1 (3%) 0.94 2(3%)

Headache. Author manuscript; available in PMC 2021 February 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Minen et al.

Page 17

Participant Information Inter\grlt:i"cé? Arm Corz;r:oié?rm p-value Total g]a:r%)l pants
Obsessive Compulsive Disorder (OCD) 1 (3%) 0 (0%) 0.474 1(1%)
Attention Deficit Hyperactivity Disorder (ADHD) 3 (8%) 4 (10%) 0.802 7 (9%)
Insomnia 3 (8%) 5 (13%) 0.715 8(11%)
Schizophrenia 1 (3%) 0 (0%) 0.474 1(1%)

Self Report of Ever Being Diagnosed with Overlapping

Pain Conditions ™

Irritable Bowel Syndrome (IBS) 7 (19%) 10 (25%) 0.562 17 (22%)
Temporomandibular Disorder 1 (3%) 0 (0%) 0.474 1(1%)
Fibromyalgia 2 (6%) 2 (5%) 0.914 4 (5%)
Endometriosis 1 (3%) 1 (3%) 0.94 2(3%)
Chronic Low Back Pain 3 (8%) 2 (5%) 0.663 5(7%)
Other 2 (6%) 5 (13%) 0.435 7(9%)
Baseline Headache Characteristics

Number of Headache Days in the last month n=36 n=40 0.275 n=76
Mean = SD (min-max), 13.2 + 9 (2-31), 11 + 8.9 (0-30) 12+ 9(0-31)
median [IQR] 12 [6 - 16.75] 8[4-15] 10 [5 - 15]
Pain intensity (0-10 scale) n=36 n=39 0.031 n=75
Mean = SD (min-max), 6.7 2 (3-10), 5.6 + 2 (0-9) 6.1+21(0-10)
median [IQR] 7[5-8] 6[4-7] 6[5-8]
MIDAS (Sum of the first 5 questions) n=30 n=32 0.246 n=62
Mean = SD (min-max), 38.9+555 (0-280), 25.8 + 29.3 (0-133) 322+ 44.1 (0-280)
median [IQR] 18 [8.5 — 46] 15.5 [8.25 - 31] 175 [8.75 - 33.75]
Grade

10-5 5 (14%) 6 (15%) 0.995 11 (14%)
26-10 3 (8%) 4 (10%) 7(9%)
311-20 8 (22%) 9 (23%) 17 (22%)
421+ 13 (36%) 14 (35%) 27 (36%)
Psychiatric Screens

PHQ-8 n=35 n=39 0.111 n=74
Mean = SD (min-max) 15.2 + 4.8 (8-24) 13.6 + 3.4 (9-22) 144+ 42 (8-24)
median [IQR] 15 [11-17] 13 [11.25-15] 14 [11-17]
GAD-7 n=36 n=40 0.934 n=76
Mean = SD (min-max) 12.7 + 4.6 (7-21) 11.8 + 3.6 (7-19) 122441(7-21)
median [IQR] 12.5 [8-16.25] 12 [9-14.5] 12 [8.5-15]

*
The percentages reported for these questions may not add up to 100 as participants were able to select multiple responses.
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Table 2:
Healthcare Utilization
Ml arm TAU arm All
Headache Healthcare Utilization
Previously seen for evaluation and/or treatment of headaches *
Neurologist 31/35(88.6%) | 35/40 (87.5%) | 66/75 (88.0%)
Eye doctor (Ophthalmologist) 14/35 (40.0%) | 8/40 (20.0%) 22/75 (29.3%)
Dentist 7/35 (20.0%) | 5/40 (12.5%) | 12/75 (16.0%)
Emergency Room/Urgent Care Physician 7/35 (20.0%) 9/40 (22.5%) 16/75 (21.3%)
Primary Care Physician (Pediatrician/Family Medicine) 25/35 (71.4%) | 30/40 (75.0%) | 55/75 (73.3%)
Ear Nose and Throat Physician (otolaryngologist) 5/35 (14.3%) 6/40 (15.0%) 11/75 (14.7%)
Chiropractor 4/35 (11.4%) 9/40 (22.5%) 13/75 (17.3%)
Acupuncturist 7/35(20.0%) | 14/40 (35.0%) | 21/75 (28.0%)
Psychologist 5/35 (14.3%) | 8/40 (20.0%) | 13/75 (17.3%)
Physical Therapist 7/35(20.0%) | 5/40 (12.5%) | 12/75 (16.0%)
Psychiatrist 6/35 (17.1%) | 6/40 (15.0%) | 12/75 (16.0%)
Had previously done any behavioral therapy for migraine 9/36 (25%) 6/40 (15%) 15/76 (19.7%)
Had previously done any of the following specific forms of behavioral therapy:
Cognitive Behavioral Therapy
1 visit 2/8 (25.0%) 0/2 (0.0%) 2/10 (20.0%)
2-5 visits 2/8 (25.0%) 0/2 (0.0%) 2/10 (20.0%)
6-10 visits 1/8 (12.5%) 0/2 (0.0%) 1/10 (10.0%)
10+ visits 3/8 (37.5%) 2/2 (100%) 5/10 (50.0%)
Biofeedback
1 visit 0/2 (0.0%) 0/3 (0.0%) 0/5 (0.0%)
2-5 visits 1/2 (50.0%) 2/3 (66.7%) 3/5 (60.0%)
6-10 visits 0/2 (0.0%) 1/3 (33.3%) 1/5 (20.0%)
10+ visits 1/2 (50.0%) 0/3 (0.0%) 1/5 (20.0%)
Progressive Muscle Relaxation
1 visit 0/4 (0.0%) 0/1 (0.0%) 0/5 (0.0%)
2-5 visits 1/4 (25.0%) 0/1 (0.0%) 1/5 (20.0%)
6-10 visits 2/4 (50.0%) 0/1 (0.0%) 2/5 (40.0%)
10+ visits 1/4 (25.0%) 1/1 (100%) 2/5 (40.0%)
Has not previously done behavioral therapy but someone previously recommended
behavioral therapy (cognitive behavioral, biofeedback or progressive muscle relaxation)
for treatment of headache. 6/25 (24.0%) 9/34 (26.5%) 15/59 (25.4%)
Specific Recommendations:
Cognitive Behavioral Therapy 1/6 (16.7%) 1/9 (11.1%) 2/15(13.3%)
Biofeedback 1/6 (16/7%) 2/9 (22.2%) 3/15 (20.0%)
All 3 1/6 (16.7%) 319 (33.3%) 4/15 (26.7%)
Unspecified 3/6 (50.0%) 2/9 (22.2%) 5/15 (33.3%)
Online 0/6 (0.0%) 1/9 (11.1%) 1/15 (6.7%)
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Reasons for not trying it? *

Did not have enough information about treatment

Did not think they worked

Did not have time

Not covered by insurance

Covered by insurance, but co-pay/deductible was too high
Other

Has previously done other psychotherapy (Not cognitive behavioral, biofeedback or
progressive muscle relaxation therapies) for headaches?

Has previously done psychotherapy (Not cognitive behavioral, biofeedback or
progressive muscle relaxation therapies) not for headaches?

Other non-pharmacologic therapies tried *
Acupuncture
Meditation
Yoga
Tai Chi
Chiropractic Manipulation

Other

Ml arm

0/6 (0.0%)
1/6 (16.7%)
4/6 (66.7%)
1/6 (16.7%)
1/6 (16.7%)
0/6 (0.0%)

2/36 (5.6%)

9/35 (25.7%)

12/20 (60.0%)
12/20 (60.0%)
13/20 (65.0%)
1/20 (5.0%)
8/20 (40%)
3/20 (15.0%)

TAU arm

0/8 (0.0%)
1/8 (12.5%)
5/8 (62.5%)
2/8 (25.0%)
0/8 (0.0%)

3/8 (37.5%)

5/40 (12.5%)

16/39 (41.0%)

17/28 (60.7%)
19/28 (67.9%)
8/28 (28.6%)
1/28 (3.6%)
12/28 (42.9%)
3/28 (10.7%)

All

0/14 (0.0%)
2/14 (14.3%)
9/14 (64.3%)
3/14 (21.4%)
1/14 (7.1%)
3/14 (21.4%)

7176 (9.2%)

25174 (33.8%)

29/48 (60.4%)
31/48(64.6%)
21/48 (43.8%)
2/48 (4.2%)
20/48 (41.7%)
6/48 (12.5%)

*
The percentages given for the questions about previously seen healthcare providers, reasons for not trying the behavioral treatment, and previous
nonpharmacologic headache treatments may add up to greater than 100% as individual participants had the ability to select multiple answer choices

in these questionnaire categories.

Headache. Author manuscript; available in PMC 2021 February 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Minen et al.

Page 20

Table 3:
Appointment Statistics

MI arm N=32" TAU arm N=27 Significance
Initiated Behavioral Therapy Appointment 22/32 (68.8%) 11/27 (40.7%) .031
Scheduled an appointment with provider for 12/32 (37.5%) 6/27 (22.2%) .204
behavioral therapy
Attended the behavioral therapy appointment 7/32 (21.9%) 6/27 (22.2%) 974
Plan on continuing the behavioral therapy 5/32 (15.6%) 4/27 (14.8%) 931
(ves)
How important is managing migraine/ First Call: Last Call: .944
headache to you? (0-10 scale) ** 9.16 +/- 1.27, [6-10], 9.22+/- 1.18, [6-10], 9.19+/- 1.30, [6-10],

10.00 10.00 10.00
How confident are you that you can First Call: Last Call: 576
effectively manage your migraine/headache? 6.26 +/- 2.27, [0- 6.62+/- 2.50, [0-10], 6.59+/- 2.26, [0-10],
(0-10 scale) *x 10],7.00 7.50 7.00
How confident are you that doing behavioral First Call: Last Call: 441

therapy will help you effectively manage your

migraine/headache? (0-10 scale) >

4.83+/- 2.47, [0-10],
5.00

5.04+/- 1.95, [0-9],
5.00

5.35+/- 2.59, [0-10],
6.00

*
2 MI pts were never reached by phone and 2 withdrew on the first follow-up call before the questions were asked.

Ak
p-values for these last 3 questions represent two sample, two-tailed t-tests comparing responses given in the first and last Ml calls. The remainder
of the p-values represent two sample, two-tailed t-tests comparing the MI and TAU groups.
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