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Abstract
Objective—Test the clinical efficacy of a web-based intervention designed to increase patient
self-efficacy to perform headache self-management activities and symptom management
strategies; and reduce migraine-related psychological distress.

Background—In spite of their demonstrated efficacy, behavioral interventions are used
infrequently as an adjunct in medical treatment of migraine. Little clinical attention is paid to the
behavioral factors that can help manage migraine more effectively, improve the quality of care,
and improve quality of life. Access to evidenced-based, tailored, behavioral treatment is limited
for many people with migraine.

Design—The study is a parallel group design with two conditions, (1) an experimental group
exposed to the web intervention, and (2) a no-treatment control group that was not exposed to the
intervention. Assessments for both groups were conducted at baseline (T1), 1-month (T2), 3-
months (T3), and 6-months (T4).

Results—Compared to controls, participants in the experimental group reported significantly:
increased headache self-efficacy, increased use of relaxation, increased use of social support,
decreased pain catastrophizing, decreased depression, and decreased stress. The hypothesis that
the intervention would reduce pain could not be tested.

Conclusions—Demonstrated increases in self-efficacy to perform headache self-management,
increased use of positive symptom management strategies, and reported decreased migraine-
related depression and stress, suggest that the intervention may be a useful behavioral adjunct to a
comprehensive medical approach to managing migraine.
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BACKGROUND
Migraine affects almost 12% of the population in the U.S., with a gender-based prevalence
of 17.1% in women and 5.6% in men. However, the real incidence of migraine is believed to
be much higher since migraine is often undiagnosed (1). The incidence of migraine is highest
from ages 30 to 39, meaning its greatest impact is during peak productive years (2). Migraine
is the most common pain condition cited by individuals losing productive time at work (3).
Migraine takes a significant toll on the quality of life for people with migraine and their
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family members. Chronic migraine pain negatively influences daily functioning, emotions,
and roles in social and family contexts (1). Concomitant psychiatric disorders, including
depression and anxiety, often accompany migraine and add significant morbidity. For
example, major depression occurs in 16% of people without migraine, but in 37% of people
with migraine without aura and in 49.4% of people with migraine with aura (4). The majority
of people with migraine are in great need of education regarding the efficacy of behavioral
self-management, the use of over-the-counter medication, the advantages of prescription
medications, and the benefits of physician referral (5). Disease specific patient education and
the provision of behavioral support for people with migraine occur infrequently in clinical
practice or occur in a non-systematic manner. Even when patient education and behavioral
support are provided, large variations exist in how it is delivered. (6).

Behavioral approaches based on the theory that biological, psychological, and
environmental factors all play significant roles in migraine, offer an approach to treatment
that can enhance pharmacotherapy. Behavioral interventions generally fall into three broad
categories: (1) behavioral skills training; (2) cognitive techniques; and (3) relaxation or
stress management. Beliefs about pain, fears of harm, avoidance responses, attributions of
the origins of pain, expectations of treatment, self-efficacy, and coping are some of the
factors that influence behavioral responses to migraine pain, and are key targets of
psychologically-based treatments (7). Three critically important psychological targets of
intervention are: (1) anxiety and fear, (2) pain catastrophizing, and (3) environmental
factors.

Behavioral interventions also include a focus on the prevention of headaches, increasing
feelings of control over headaches, reducing the severity of headaches and headache
disability, trigger avoidance, lifestyle modification, and appropriate use of medications.
Over three decades of research have shown the utility of a number of behavioral treatments,
primarily relaxation training and cognitive behavioral therapy (8; 9).

There are many barriers that interfere with helping people with migraine manage their
headache pain more effectively, including negative attitudes and timidity about prescribing
analgesics (10), misconceptions about the nature of migraine, medications, and medication
side-effects (5), and communication problems between patients and providers (11). While
pharmacologic interventions are readily available for both the acute and preventive
treatment of migraine, and are used to some degree by most migraine sufferers, they are not
always effective, well-tolerated, or preferred by the patient (12). While several
comprehensive reviews of behavioral treatments have been published (9; 13), many providers
(and patients) remain unaware of the effectiveness of behavioral interventions for
migraine (12). In addition, people with chronic migraine are often less mobile (14), limiting
their ability to attend face-to-face groups and educational programs that provide self-
management and emotional support.

Unfortunately, the availability of behavioral self-management programs has been limited by
factors such as low rates of physician referral, a lack of trained clinicians to teach patients
self-management skills, and the fact that these programs are not readily available or
affordable to many people with migraine. The Internet offers a viable way to deliver
behavioral self-management support to assist patients in managing a wide variety of
conditions (15; 16;17;18;19;20; 21). While online programs to help people with migraine are a
logical way to overcome existing barriers, there has been little research that has focused on
demonstrating the efficacy of these approaches. The present study tested a web-based
intervention called painACTION. The intervention was developed in accordance with the
self-management education model developed by Lorig and colleagues at Stanford
University (22), which has been successfully applied to a wide range of conditions (23). The

Bromberg et al. Page 2

Headache. Author manuscript; available in PMC 2013 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



intervention incorporates Cognitive Behavior Therapy (CBT) and self-management
principles to teach people with migraine “how to” apply practical self-management skills,
techniques, and strategies to motivate and support participant engagement in active pain
self-management behaviors. The most unique aspect of painACTION is the use of a custom
“recommendation engine,” a personalized information filtering technology, to identify and
deliver highly targeted content recommendations that address users’ priorities and needs.

The intervention includes components focused specifically on migraine, in addition to
components focused on general behavioral pain management. The intervention contains five
core components, dealing with: (1) migraine specific knowledge (e.g., factual medical
information such as phases of the migraine cycle, understanding aura, migraine and the
menstrual cycle, and medication overuse headaches); (2) migraine self-management skills
(e.g., how to keep a headache diary, recognizing and managing headache triggers, relaxation
and biofeedback, and managing migraine-related nausea); (3) emotional coping (e.g.,
reducing migraine-related anxiety, managing negative thinking, increasing social support,
and controlling catastrophizing); (4) communication skills (e.g., describing headache pain,
talking with family and co-workers about migraine, effective patient-provider
communication); and (5) medication safety (e.g., alcohol and medication, understanding
medication side-effects, and medication storage and disposal).

The content of the intervention was delivered in a variety of formats, including: (1) Lessons
- interactive instruction for learning practical pain self-management skills and strategies, and
how to apply them to solve problems; (2) Tools – visual and graphic interactive learning
experiences that allow users to actively manipulate information to construct knowledge and
learn to solve problems; (3) Self-assessments – structured sets of questions that help users to
reflect on and learn what skills and knowledge they have, where their relative strengths and
deficits are, and how to identify what behaviors to target for change; (4) User Generated
Content (“Shared Knowledge”) –practical advice, strategies, and real-life examples gathered
from other site users and presented via text, audio, and video.

Overall, the intervention aims to help people with migraine participate more fully in
collaborative decision-making with health professionals; improve self-efficacy to manage
headache pain, reduce negative thinking and emotional distress; understand goal setting and
strategies to promote health behavior change; and learn skills to prevent headaches and
relieve headache symptoms.

The intervention fits closely with the most recent definition of “Internet-supported
therapeutic interventions” because of: (1) the inclusion of structured behavior change
components intended to modify users’ cognitions and behavior; (2) its use of more than one
multimedia format; (3) a high level of interactivity; and (4) the provision of tailored
feedback to users (24). The site is non-promotional, and presents unbiased content that has
been developed and reviewed by a multi-disciplinary team of behavioral and pain
management experts, including physicians, psychologists, nurses, pharmacists, social
workers, physical therapists, and other allied health professionals. We are not aware of any
other tailored Internet-based interventions for migraine that have been the subject of a large-
scale, randomized clinical trial.

This study tested the hypotheses that, relative to a control condition receiving no
intervention (but maintaining their routine migraine care), participants exposed to the
painACTION website would report: (1) reduced frequency and severity of headaches; (2)
increased self-efficacy to perform headache self-management; (3) increased use of positive
coping strategies; (4) increased internal locus of control; (5) reduced migraine-related
emotional distress (e.g., stress, anxiety, and depression); and (6) reduced negative cognition
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(e.g., catastrophizing). Based on recommendations by the Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials (IMMPACT) (25), we also
hypothesized clinically significant changes in physical and emotional functioning, global
rating of improvement, and pain intensity.

METHODS
Participants

A total of 213 people with chronic migraine headache were recruited through several
methods: (1) website postings (National Headache Foundation and the American Chronic
Pain Association); (2) electronic newsletter announcements (PainEDU.org, Alliance of State
Pain Initiatives, and the American Chronic Pain Association); (3) 22 neurology practices in
a geographically diverse group of 16 states distributed informational flyers to patients; and
(4) postings to social networking/community sites (Facebook and Craigslist).

Volunteers were eligible for the study if: (1) they were between ages 18–65; (2) they met
ICHD-II diagnostic criteria for migraine, with or without aura; (3) their migraines had been
present for at least one year; (4) they experienced at least 48 continuous hours of freedom
from headache or migraine per month; (5) their age of onset of migraine was less than 50
years; (6) they were able to provide informed consent; (7) they had a migraine at least twice
a month; (8) they had daily Internet access with email; and (9) they completed the Daily
Headache Record for a minimum of 5 out of 14 days during a “run-in” period. Exclusion
criteria were: (1) endorsement of questions indicating that migraine may be indicative of a
progressive disease; (2) presence of fibromyalgia or epilepsy; (3) experiencing non-migraine
headaches more than six days per month; (4) participants completing less than four entries
during the “run-in” period (explained below); and (5) non-English speaking.

To validate whether participants met ICHD-II criteria for migraine, all volunteers were first
asked: “Has a doctor diagnosed you with migraine?” Those responding “no” were screened
out. Volunteers who responded “yes” were screened in, and were then asked through a
structured interview conducted by the Research Coordinator, a migraine-specific set of
questions corresponding to ICHD criteria. If the Research Coordinator had any questions
about the volunteer’s responses, these were reviewed on a case-by-case basis with a board
certified physician and pain management specialist, before a volunteer was included or
excluded from the study. Volunteers who met ICHD-II criteria we included in the study and
those not meeting criteria were screened out.

Participants were paid $25 for completing each assessment during the study (baseline, 1-
month, 3-month, and 6-month follow ups). The study protocol and all recruitment materials
were reviewed and approved on March 12, 2008 by an independent institutional review
board (New England Institutional Review Board, Wellesley, MA). Participant recruitment
began on Oct 24, 2008, and the collection of follow-up data ended on October 21, 2009.

Procedures
“Run-in” Period—All participants first completed a “run-in period” during which they
completed the Daily Headache Record (described below) for two weeks to establish their
baseline level of headache severity and duration. Participants were required to make at least
4 entries in the log over the two-week period. The average number of entries completed by
all participants was 10.6 over the two-week period.

Prior to beginning the study, research staff identified three factors that could present a
problematic source of confounding: gender, headache intensity as measured by the Daily
Headache Record (low/high), and self-reported headache frequency (<5 migraines per

Bromberg et al. Page 4

Headache. Author manuscript; available in PMC 2013 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



month vs. >=5 headaches per month). The cut-off of less than five headaches per month was
chosen because it reflects a headache frequency of one or less migraine headaches per week.
Study staff created a randomization table that contained eight blocks (all combinations of the
balancing factors; i.e., high pain/<5 headaches per month/male, low pain/>=5 headaches per
month/female). Within each block, a random number table was used to generate
experimental/control assignments. After finishing the two week “run-in” period, participants
were matched to a block according to their demographic characteristics, and sequentially
assigned to either the experimental or control condition.

Experimental Group: Participants were provided with a user name and password to access
the site, and asked to complete a minimum of eight 20-minute sessions on the site over a
four-week intervention period (two per week), and a minimum of five 20-minute follow-up
sessions during the follow-up period (one per month). However, participants were given the
freedom to spend as much time on the site as they wished. Instructions were provided via a
structured “session checklist” which included a list of tasks for the participant to complete
during each of the required sessions. These tasks included a minimum set of requirements
for participants to complete migraine-specific content, such as completing self-assessments
(e.g., Self-efficacy to Manage Migraines), taking lessons (e.g., How to Keep A Headache
Diary), using interactive tools (e.g., Phases of Migrane tool), reading articles (e.g., Caffeine
and Migraines), and using the pain tracker (daily tracking of migraine pain, triggers, and
medications). In order to facilitate completion of the follow-up sessions, participants were e-
mailed session checklists one-, two-, three-, four-, and five-weeks post-intervention, with
instructions to complete each follow-up session within one week. Experimental group
participants were asked to maintain their routine migraine care and self-management efforts
during the study.

Because recent reviews of web-based behavioural intervention have recommended using
several means to measure participant use of online interventions (26), a number of methods
were employed to monitor and measure participant use of the website. Participants were
asked to track the activities they completed and time spent during each session on a separate
secure website using a unique identification number. In this way participant activity was
continuously monitored on a daily basis by the research team. In addition, the research team
was able to monitor each participant’s activity (session date and minutes spent) through a
review of server logs which captured individual user’s unique identification numbers.
During the study period, participants who did not complete sessions as scheduled, or spent
insufficient time on a session, were sent email reminders to log in and complete their
sessions or remaining time.

Control Group: The control condition for this study was treatment as usual, that is
participants were only asked to maintain their routine migraine care and self-management
efforts. While the “gold standard” in study design is a double-blind, placebo controlled
study, it has been noted by various investigators in the migraine field (27, 28) that when
testing a behavioral intervention, a “behavioral placebo” is often impossible to create, and
double-blinding is not possible. Therefore, we chose to assign control participants to
“treatment as usual” so that the Hawthorne effect (improvement due to being studied and
given attention from researchers) will be controlled for, as will a history effect where some
participants may improve over time regardless of the intervention given. The study
hypothesis was that participants in both groups will improve, but participants in the
experimental group who receive essentially the control intervention (treatment as usual) plus
exposure to painACTION will improve to a greater extent, especially on measures of self-
efficacy to manage headaches and locus of control. All participants in the control condition
were offered access to the painACTION intervention once the study was completed.
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Measures
Based on the recommendations made by the IMMPACT group (26), we included clinically
validated measures of pain intensity, physical functioning, emotional functioning, and a
global rating of perceived improvement. In addition, we included validated measures of pain
coping, headache locus of control, cognitive functioning (catastrophizing), and self-efficacy
to perform headache self-management. Specifically, the following measures were used:

Demographic Questionnaire—A demographic questionnaire gathered information on
each participant’s age, gender, race, marital status, education, household size, job type, and
health status (including common risk-factors for migraine). This information was gathered
only at the baseline assessment.

Daily Headache Record (29)—This form records headache duration (number of hours)
and severity on a 4-point scale (0= no headache; 1= mild headache pain, allowing normal
activity; 2= moderate headache pain, disturbing but not prohibiting normal activity; 3=
severe headache pain, normal activity was discontinued, bed rest may be necessary).
Participants in the control and experimental conditions completed this measure for 14 days
during the run-in period.

Migraine Disability Assessment Questionnaire (MIDAS) (30)—The 5-item
questionnaire measures migraine disability, frequency and severity. The measure has high
internal consistency and test-retest reliability. The MIDAS exhibited construct validity,
since MIDAS scores in migraine sufferers were substantially higher than in people with non-
migraine headache.

Chronic Pain Coping Inventory-42 (CPCI-42) (31; 32)—The CPCI-42 is a 42-item
self-report measure that assesses the frequency of use of behavioral and cognitive coping
strategies on eight subscales: Guarding, Resting, Asking for Assistance, Relaxation, Task
Persistence, Exercise/Stretching, Seeking Social Support, and Coping Self-Statements. The
CPCI-42 demonstrated very high correlations between the original and abbreviated CPCI
scales, as well as comparable internal consistency, test-retest stability, and validity
coefficients.

Headache Management Self-Efficacy Scale (HSES) (33)—The HSES is a 25-item
measure of self-efficacy to manage headaches. The questionnaire is formatted such that the
respondents identify items that they believe trigger their headaches, and then, for each item
endorsed as a trigger, they are asked, “How confident are you that you can take action to
prevent a headache in the following situations?” Respondents answer from 1 (very
confident) to 5 (no confidence). Sample trigger situations are “When you drink red wine,”
“When you’re arguing with someone,” and “When there is a problem you can’t solve.” Test-
retest reliability during a 3-week period was r =.67.

Pain Catastrophizing Scale (PCS) (34)—The PCS assesses three areas of pain
catastrophizing: rumination, magnification, and helplessness. The scale consists of 13 items
rated from 0–4 (0 = not at all, 4 = all the time). The measure has demonstrated criterion-
related, concurrent, and discriminant validity in community samples.

Headache-Specific Locus of Control (HSLC) (35)—The HSLC is a 33-item measure
which assesses the extent to which individuals believe headache factors can be controlled
internally. It has 3 subscales: healthcare professional’s locus of control (i.e., I usually
recover from a headache when I get proper medical help), internal locus of control (i.e.,
When I drive myself too hard I get headaches), and chance locus of control (i.e., I’m likely
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to get headaches no matter what I do). The subscales have a high internal consistency with
alphas ranging from .84 to .88. Test-retest reliability over a 3-week period was .75 for the
internal subscale, .78 for the health professional subscale, and .72 for the chance subscale.
Scores on the chance locus of control subscale positively correlated with headache
frequency (.24), depression (.27), physical symptoms (.28), disability (.23), and
catastrophizing (.44).

Depression Anxiety Stress Scales (DASS-21) (36)—The DASS is a 21-item
questionnaire that distinguishes symptoms of depression, anxiety, and stress, factors that are
known to be associated with migraines. The psychometric properties of the DASS have been
initially tested by its authors (36) and then subsequently confirmed by others (37; 38; 39). The
DASS yields 3 subscale scores: depression, anxiety, and stress.

Patient Global Impression of Change (PGIC) (40)—The PGIC is a single-item
measure of global improvement with treatment on which respondents use a seven-point
scale (“very much improved” to “very much worse”) to report perceived improvement with
an intervention. The PGIC is widely used in chronic pain research (41; 42).

Power and Sample Size Considerations
This study was powered for a conservative small effect size, since both groups were
expected to improve to some degree. Using a Bonferonni correction to account for two
primary measures (alpha=.025), for four assessments and two experimental groups, an N of
168 produces 80% power for a small time*intervention interaction effect (d =0.16). For
efficacy studies involving repeated measures analyses, the most important power to
maximize is that of the interaction effect, as this effect distinguishes differential change over
time between the two intervention groups. To account for possible attrition of 20%, we
aimed to recruit 210 people with migraine to participate (210 less 20%=168). Power
calculations were carried out using G*Power version 3.1.2 (Institut fur Experimentelle
Psychologie, Dusseldorf, Germany).

Statistical Analysis
Data analysis was carried out in the following steps: (1) computed descriptive statistics for
all demographic variables and tested for differences in demographics between conditions
(experimental vs. control) at baseline, (2) tested for mean differences between conditions
over time on each primary outcome) using linear mixed modeling (LMM), also known as
mixed-effect regression modeling (MMRM), (3) tested for differential website effects based
on participant recruitment source, age, and gender using LMM, (4) tested whether spending
more time on the website resulted in a greater treatment effect using LMM, (5) compared
the study outcomes to IMMPACT criteria (26), and (6) conducted a “completer” analysis to
test whether the intervention effect was different for participants who completed all four
assessments, compared to those who did not A mixed model approach was used because of
its ability to handle missing data and to model co-variation using flexible covariance
structures among repeated measures (an unstructured residual variance-covariance structure
was employed for all analyses). LMM has been shown to provide better control of bias and
Type I error in cases of incomplete or missing data, compared to other methods such as “last
observation carried forward” (LOCF) approaches (43;44). The statistical focus was on the
two-way interaction effect, treatment-BY-time, as this effect tests whether or not the website
was more effective than the control condition over time. Significant two-way interactions
were followed up by appropriate contrasts.

The study was originally powered for two primary outcomes; however, due to a data
management error, these data are not available for analysis. Considering the secondary
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outcomes as primary and using the suggested Bonferroni correction, when the original
power analysis was conducted with two primary outcomes in mind, could result in an
inflation of the Type II error rate. As such, level of significance was set at α=.05 for each
analysis. To maintain an alpha of .05 for each statistical test, a Bonferroni correction was
applied to all post-hoc contrasts; p-values reported for post-hoc comparisons have been
Bonferroni-corrected unless otherwise noted. All analyses were run using SAS 9.2 software
(SAS Institute Inc., Cary, North Carolina, USA). All the authors had full access to all the
data in the study and take responsibility for the integrity of the data and the accuracy of the
data analysis.

RESULTS
Sample

Participants—Four hundred and twenty-five volunteers were screened for eligibility,
which resulted in 213 participants being consented and enrolled in the two-week run-in
period. During this period, 24 participants dropped out or failed to complete the minimum
number of pain ratings required, resulting in 189 participants who were randomized into the
experimental (n=95) and control (n=94) conditions. Of these participants, four (three control
and one experimental) dropped out following the run-in period, resulting in a final study
sample of 185 participants (92 experimental group participants and 93 control group
participants). Follow-up assessment completion was less than 100% for both the
experimental and control groups: 80% of experimental participants completed post-
assessment, 70% completed the three-month assessment, and 55% completed the six-month
assessment, compared to the control group (89%, 82%, and 82%, respectively). Differential
participant attrition is further described in the Discussion section. No adverse events were
reported by participants during the study.

Participant Characteristics—Of the 185 participants included in the analysis, 123 were
recruited through website postings (National Headache Foundation and the American
Chronic Pain Association), 26 through newsletter announcements (PainEDU.org and the
American Chronic Pain Association), 29 through advertisements in medical offices, and 7
through postings to social networking/online community sites (Facebook and Craigslist).
Eighty-nine percent of the sample was female, and 87.5% were white; of the 23 non-white
participants, 9 reported their race as African American, 4 identified as Hispanic/Latino, and
4 identified as Asian American. The mean age of the sample was 42.6 (SD=11.5) years, with
participants’ ages ranging from 20 to 66 years old. Sixty percent of the enrolled participants
reported their employment status as “full time,” 14.4% as “part-time,” 5% as “unemployed,”
2.2% as “disabled,” 3.9% as “retired,” 4.4% as “students,” and 10.0% “homemakers.” More
than half of the sample reported their annual household income as greater than $50,000.
Participants’ mean pre-baseline headache severity was 2.11 (SD=0.61), with a mean
duration of 2.47 hours per day (SD=1.44). One hundred twenty-five participants (69.4% of
the sample; 62.6% of the experimental group and 76.4% of controls) reported using opioid
pain medication at the beginning of the study. No significant differences in demographics
were found between the control and experimental groups. Descriptive statistics for the study
sample are presented in Table 1.

In accordance with the CONSORT group (45) the flow of participants through the study is
documented in Figure 1. Because the study was designed with an intent-to-treat approach,
the goal was to follow as many participants as possible, regardless of their completion of the
interventions.
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Primary Analyses: Treatment Effects
LMMs were run to ascertain whether experimental participants, as compared to control
participants, evidenced a significantly greater mean change over time on: (1) psychological
distress; (2) use of positive coping strategies; (3) self-efficacy; (4) pain catastrophizing; (5)
migraine-related disability, (6) locus of control, and (7) patient global impression of change.
The results of these analyses are presented below. Further details can be found in Table 2.

Changes from baseline to immediately post intervention were examined in light of
IMMPACT criteria. Details of these comparisons are presented below, and are further
outlined in Table 2.

Psychological Distress—A significant effect of treatment-BY-time was noted for two
subscales of the DASS: depression (F3,179=4.86, p=0.0028) and stress (F3,179=4.07,
p=0.0079). Post hoc tests revealed that participants who used the website reported a
significantly greater decrease in depression, as compared to the control condition, from
baseline to 3-month follow-up (t=3.66, p=0.0009) and baseline to 6-month follow-up
(t=2.50, p=0.0399); participants exposed to the website also reported a significantly greater
decrease in stress, as compared to the control condition, from baseline to post-intervention
(t=2.57, p=0.0324) and from baseline to 3-month follow-up (t=3.23, p=0.0045). There was
no significant difference between conditions over time on the anxiety subscale of the DASS.
Experimental participants reported a 12.5% decrease in depression from baseline to
immediately post-intervention, while controls reported no change; similarly, experimental
participants reported a 7.7% decrease in anxiety and a 4.1% decrease in stress during the
same time period, compared to a 2.4% increase in anxiety and a 0.7% decrease in stress for
control participants.

Pain Catastrophizing—LMMs were run to test for a treatment-BY-time effect for all
subscales of the PCS, including helplessness (F3,179=5.29, p=0.0016), magnification
(F3,179=3.23, p=0.0238), rumination (F3,179=5.17, p=0.0019), and total score (F3,179=5.63,
p=0.0010). Participants exposed to the website reported a greater decrease in feelings of
helplessness from baseline to post-intervention (t=3.59, p=0.0012), baseline to 3-month
follow-up (t=2.70, p=0.0228), and from baseline to 6-month follow-up (t=3.35, p=0.0030);
they also reported a greater decrease in magnification of their pain from baseline to 3-month
follow-up (t=2.92, p=0.0120), as well as a greater decrease in rumination from baseline to 3-
month follow-up (t=2.53, p=0.0366) and from baseline to 6-month follow-up (t=3.88,
p=0.0003). Participants exposed to the webs ite had a greater overall reduction in their pain
catastrophizing from baseline to post-intervention (t=3.34, p=0.0030), baseline to 3-month
follow-up (t=2.98, p=0.0099), and baseline to 6-month follow-up (t=3.80, p=0.0006),
compared to control participants.

Positive Coping Strategies—A significant treatment-BY-time effect was noted for four
subscales of the CPCI: exercise (F3,179=7.18, p<0.001), persistence (F3,179=4.04, p=0.0083),
relaxation (F3,179=6.53, p=0.0003), and use of social support (F3,179=5.55, p=0.0012).
Participants exposed to the website reported a greater increase in relaxation from baseline to
post-intervention (t=−3.99, p<0.001), baseline to 3-month assessment (t=−3.30, p=0.0036),
and baseline to 6-month assessment (t=−2.69, p=0.0237), as well as a greater increase in
task persistence from baseline to post-intervention (t=−3.02, p=0.0087) and from baseline to
3-month follow-up (t=−3.03, p=0.0084), a greater increase in exercising from baseline to
immediately post-intervention (t=−4.19, p<0.001), and greater increase in use of social
supports from baseline to post-intervention (t=−4.06, p<0.001), relative to control
participants.
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Self-Efficacy—Results from LMM revealed a significant treatment-BY-time effect for
self-efficacy (F3,179=10.99, p<0.0001): participants exposed to the website reported greater
increases in self-efficacy from baseline to post-intervention (t=−5.36, p<0.0010), baseline to
3-month follow-up (t=−4.40, p<.0010), and baseline to 6-month follow-up (t=−3.47,
p=0.0018), relative to control participants.

Migraine-related Disability—LMMs were run to test for a treatment-BY-time effect on
migraine-related disability; no significant effect of treatment over time was noted.
Experimental and control participants reported similar reductions in disability (12.8%
decrease and 13.0% decrease, respectively) from baseline to immediately post intervention.

Locus of Control—A significant treatment-BY-time effect was noted for the chance
subscale of the head-specific locus-of control scale (F3,179=3.59, p=0.0149); unexpectedly,
participants who used the website has a greater increase in reporting that their headache
problems and relief were influenced primarily by chance, from baseline to 6-month follow-
up (t=−3.16, p=0.0018), relative to the control group.

Patient Global Impression of Change—A LMM was run to test for a significant effect
of treatment on participants’ global impression of change. Significant effects of both
treatment (F1,159=33.58, p<0.01) and time (F 2,159=8.30, p<0.01) were noted; compared to
the control group, participants who used the website reported a greater average improvement
in their condition at post (t=3.78, p<0.01), 3-month follow-up (t=5.23, p<0.01), and 6-month
follow-up (t=4.32, p<0.01). Comparing participants who used the website to controls
revealed that 70.6% of experimental participants rated their condition as at least minimally
improved immediately post-intervention and none of the experimental participants indicated
that their condition had worsened. By contrast, only 36.8% of controls rated their condition
as at least minimally improved, while 57.5% reported no change in their condition and 4.6%
reported that their condition had worsened since the beginning of the study.

Moderation Analyses
LMMs were also run to test for differential effects of treatment depending on participant
recruitment source (online vs. clinic), age and gender. Participant recruitment source, age,
and gender were not found to be important moderators of the effect of the treatment over
time.

Dose Analyses
Effects of Dose over Time—In order to test whether more time spent on the intervention
website resulted in a greater treatment effect, we divided the treatment group into low dose
and high dose groups based on a sample median split of the number of minutes spent on the
website. Participants were classified as “low dose” if they spend 153 minutes or less on the
website during the course of the study, and “high dose” if they spent more than 153 minutes.
All primary analyses were repeated for each outcome with the new “condition” variable
consisting of three levels: (1) control, (2) low dose experimental, and (3) high dose
experimental. The results of these analyses are presented below

Self-Efficacy—Results from LMM revealed a significant treatment-BY-time effect for the
Headache Self Efficacy Scale (F6,178=7.13, p<0.0001). Compared to controls, participants
who used the site the most reported greater increases in feelings of self-efficacy from
baseline to post-intervention (t=5.41, p<0.0010), 3-month assessment (t=4.53, p<0.0010,
and 6-month assessment (t=4.64, p<0.0010), and participants in the low dose group reported
greater increases in self-efficacy from baseline to 6-month assessment (t=3.00, p=0.0279).
When comparing the low and high dose group, it was noted that high-dose participants
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reported significantly greater increases in self-efficacy compared to low-dose participants,
from baseline to post-intervention (t=3.17, p=0.0162).

Further dose analyses were carried out on all primary outcome measures; no other
significant differences were noted between high-dose and low-dose participants, or between
low-dose participants and controls.

Completer Analyses
Additional analyses were conducted to test whether there was a different intervention effect
for participants who completed all study assessments (completers) compared to those who
did not (non-completers). For all but two outcomes, no difference in treatment effect was
noted for completers compared to non-completers. For the headache self-efficacy outcome, a
significant difference in change between experimentals and controls was noted from
baseline to post for the completers (M=19.74, SE=3.08, t177=6.41, p<.0001) but not for non-
completers (M=5.39, SE=4.18, t177=1.29, p=.1989); this difference was significant
(t177=2.76, p=.0063). In addition, when examining the headache-specific locus of control
related to healthcare providers outcome, results showed that in completers, the experimental
group had a negative mean change from baseline to post, relative to controls (M=-2.76,
SE=1.04, t177=−2.65, p=.0089), while in non-completers, the experimental group mean
increased (M=3.29, SE=1.42, t177=2.33, p=.0212); this difference was also significant (t177=
−3.44, p=.0007). No other significant differences were noted between completers and non-
completers.

DISCUSSION
The findings described above provide evidence that participants who used painACTION
experienced significantly reduced pain catastrophizing, depression and stress, and increased
headache self-efficacy, use of relaxation strategies, and use of social support, compared to
control participants in the migraine headache population that was studied. Comparisons with
the IMMPACT criteria (25) indicated differences between the experimental and control
groups in ratings of depression, anxiety, stress and global ratings of improvement that
appear to be clinically significant. The hypothesis that the intervention would reduce
frequency and severity of headaches could not be tested due to a technical problem that
resulted in a loss of this data.

Overall, the results of this study are very consistent with the outcomes of other research
examining behavioral interventions to improve behavioral self-management of migraine in
terms of: (1) improvements found in cognitive and emotional aspects of headache
management (46); (2) improvements in locus of control and coping skills as mediators of
psychological distress (47); (3) the association between increased self-efficacy and increased
use of psychological coping strategies to prevent and manage headache episodes and reduce
anxiety (48); and importantly (4) the apparent efficacy of delivering effective behavioral self-
management interventions via the Internet (49). In addition, the goals of the study and the
intervention are well aligned with expert recommendations for addressing critical needs of
behavioral focused interventions for migraine (50).

The findings that suggest that the effect of the intervention may be moderated by level of
website exposure (dosage) are less easy to fit into the existing literature. The effects of
dosage in online interventions is not well understood (26). It is unclear whether participants
experience a better intervention effect because they are exposed to the website more, or
because participants who have a positive intervention experience elect to spend more time
using the website; the fact that a dose effect was noted only for the self-efficacy finding may
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suggest that the latter scenario provides a better explanation, but further investigation into
the effects of dosage in online interventions is needed.

These findings are important to physicians and other clinical professionals treating people
with migraine for several reasons. First, the finding that psychological distress (stress,
depression, and anxiety) was reduced is important because research has shown that reducing
the impact of negative emotions is a key factor in helping people with migraine gain a sense
of control (47). Increasing the belief that one has control over pain is also an important
outcome, as increased feelings of control are significantly associated with decreased beliefs
about pain-related disability (51). Managing negative cognitions, such as catastrophizing,
may be one of the most important areas to address, as it is an important predictor of quality
of life for people with migraine headache (52).

Second, the intervention tested addresses several factors that all play a key role in activating
pain self-management behavior - disease modification, motivational models of pain self-
management, and self-efficacy. Experts suggest that early diagnosis of migraine and
treatment, or disease modification, may minimize long-term problems and improve the
quality of life for people with migraine (53). “Early treatment” for migraine does not
necessarily apply to the purely medical aspects of migraine care. A psychologically-focused
disease modification approach, like painACTION, that targets critical psychological issues
related to trigger avoidance, symptom control, and the appropriate use of preventive
medications (among others), has the potential to elicit significant disease modifying effects.
Because a person’s commitment to self-managing pain may mediate their success in doing
so (54), the concept of motivation is linked to success in managing pain. Motivation to
engage in self-management behaviors predicts the performance of self-management
behaviors and coping efforts (55). Because of the relationship between motivation, self-
efficacy and coping, it makes intuitive sense that online self-management interventions,
which directly addresses all of these elements, would lead to significant changes self-
efficacy and coping (readiness and motivation were not measured).

Third, the interventional approach is closely aligned with expert recommendations and
guidelines for addressing critical needs of behavioral interventions for migraine in the
following ways: (1) providing a viable means of increasing access to an empirically-
validated treatment for those for whom behavioral treatment is not readily available; (2)
directly addressing the issue of medication adherence and medication safety; (3) helping
providers achieve the important aim of integrating a behavioral self-management approach
into everyday clinical practice; and (4) specifically targeting important co-morbid conditions
of depression, stress, anxiety, and sleep disturbance (50;56)

Fourth, the program provides clinicians with a framework for offering patients a highly
consistent approach to behavioral self-management that is designed to enhance patient-
provider collaboration, and extends self-management support beyond the boundaries of a
time-limited, office-based, clinical encounter. The scientifically validated approach has the
potential to be a powerful complimentary treatment when integrated with front-line medical/
pharmacological headache management therapies. While there is a tendency to refer only the
most difficult to manage patients for behavioral services (50) the outcomes of this study
support the idea that even patients with less complicated clinical presentations may benefit
greatly from a behavioral approach integrated with medical management.

Fifth, the web-based nature of the program makes it a viable means of increasing access to a
trusted, empirically-validated treatment for those for whom behavioral treatment is not
readily available. The current health care environment demands that efficacious
interventions reach a broader audience, especially those that do not place additional burdens
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on front-line providers of medical care. In this way the program helps meet a critical public
health need by making behavioral support available in a more timely way for larger numbers
of patients.

Finally, the goals of painACTION are consistent with the United States Headache
Consortium’s guidelines on the suitability and use of a non-pharmacologic migraine
treatment (57), which state that behavioral interventions may be especially useful for people
who: (1) prefer non-pharmacologic treatments; (2) cannot tolerate pharmacologic treatment;
(3) have contraindications for pharmacologic treatment; (4) are not responsive to
pharmacologic treatment; (5) are pregnant, planning to become pregnant, or nursing; (6)
have a history of pharmacologic use that aggravates headache problems; and/or (7) show
deficits in emotional-and stress-coping.

Study Limitations
The absence of pain severity and frequency data limits the conclusions that may be drawn
from this study with respect to the potential alleviation of migraine pain severity and
headache frequency. The results of this trial do suggest that the intervention produced
substantial benefits to participants in terms of coping skills and improved psychological
function, but the loss of migraine pain and severity data is a serious limitation. Further,
because the study was originally powered with two primary outcomes in mind, the loss of
these outcomes may raise concerns about the potential for inflation of Type I error rates.
Faced with the choice between (1) considering the original secondary outcomes as primary
and performing a Bonferroni correction on all main effects, or (2) presenting the findings
uncorrected, it was decided that the first option would result in a concomitant inflation of
Type II error, given the original power analysis. Readers are invited to consider the results
of the study, and the exact, unadjusted p-values, with these limitations in mind.

A second limitation arises from the gender and racial/ethnic distribution of the study sample,
which contains more women and fewer non-White participants than the general population
of people with migraine. Although differences exist between the study sample and the
general population of migraine sufferers, the demographic distribution of the study sample is
similar to the general population of individuals who seek psychosocial support interventions
online; that is, predominantly White, female, and college educated (58).

The higher attrition rate of experimental participants (80% completion immediately post-
intervention, 55% at the end of six-month follow-up) relative to controls (89% completion
immediately post-intervention, 82% at the end of six-month follow-up) represents a third
limitation; this differential attrition rate raises questions about whether participants dropped
out of the study for reasons relating to either the exposure (website) or the outcome
(improvement or worsening of migraine or related symptoms). However, the results of the
completer analysis may alleviate some of these concerns. For the large majority of study
outcomes, no differences were noted between participants who completed all study visits
and those who did not, with the exception of the self-efficacy finding and the headache-
specific locus of control finding related to health care providers. Of these, the latter finding,
in which a different direction of effect was noted for experimental participants compared to
controls, suggests that differences may exist between completers and non-completers;
however, given that this difference in direction of effect was noted for only one outcome, it
is suggested that the completer effect does not present a major threat to validity.

While data detailing participants’ reasons for discontinuing participation were not collected,
it was possible to examine experimental participants’ ongoing usage of the website with
respect to their self-reported satisfaction. In order to do this, a series of sub-analyses were
carried out as follows: (1) length of time a participant remained in the study was calculated
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as days from post-assessment to last site use, and (2) linear regression analyses were
performed to test whether participants’ experience in the study immediately post-
intervention (measured as overall satisfaction, as well as by the primary outcome measures)
predicted the number of days they continued to use the website. No significant associations
were noted between participant status and discontinuing use of the website. It seems likely
that other explanations, such as the greater participant burden of using the website compared
to the control condition, may adequately explain the observed differential attrition rate.
However, it should be noted that high attrition rates are not unusual in web-based headache
trials (49).

CONCLUSIONS
Engaging patients in active self-management is an important component of comprehensive
migraine treatment. Self-management support helps the patient develop problem-solving
skills, increase feelings of self-efficacy, and helps patients learn to apply knowledge and
skills to real-life situations. The integration of behavioral support in the medical care of
migraine is essential in helping people with migraine to manage their condition more
effectively, avoid disease progression, increase adherence with medical management plans,
improve function and overall quality of life, and reduce the high cost of migraine and
migraine-related disability to individuals and society.

Results of this study indicate that participants in the experimental condition demonstrated
increased self-efficacy to perform headache self-management activities, increased their use
of positive symptom management strategies, and reported decreased migraine-related
depression and stress to a significantly greater degree than control group participants. This
improvement in participants’ abilities to manage their headache symptoms indicates that
online self-management programs can be an important element of a comprehensive disease
management approach, and may be an effective adjunct to standard medically-based chronic
pain care. The inclusion of non-medically treated and medically treated people with
migraine suggests that the program has the potential to benefit a broad range of adults with
migraine headache. These findings are consistent with those reported by Chiauzzi et al
(2010), and suggests that the painACTION intervention may be a reliable and effective way
to deliver self-management support to people with a variety of chronic pain types.

Because many people with migraine may have limited access to expert behavioral and
lifestyle-change support, or are reluctant to seek mental health services, medical providers
who refer their patients to online self-management programs can help meet a critical public
health need by making behavioral support available in a more timely way for larger numbers
of migraine patients. Further studies are needed to establish which patient groups may derive
the greatest benefit from online intervention, in addition to elucidating the most salient
mechanisms of change, and to better understand why certain outcomes seem more amenable
to change through this mode on clinical intervention.
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Table 1

Demographic characteristics for 185 study participants

Total
n=185*

Control
n=92

Experimental
n=93

Age 42.62(11.50) 41.91(11.53) 43.32(11.49)

Gender

 Male 20(10.81) 10(10.87) 10(10.75)

 Female 165(89.19) 82(89.13) 83(89.25)

Race

 White/Non-Hispanic 161(87.50) 81(88.04) 80(86.96)

 Black/African-American 9(4.89) 5(5.43) 4(4.35)

 Asian American 4(2.17) 0(0.00) 4(4.35)

 Native Hawaiian/Other Pacific Islander 1(0.54) 1(1.09) 0(0.00)

 Hispanic/Latino 4(2.17) 3(3.26) 1(1.09)

 Other 5(2.72) 2(2.17) 3(3.26)

Marital Status

 Single (never married) 32(17.78) 15(16.48) 17(19.10)

 Married 119(66.11) 62(68.13) 57(64.04)

 Separated 3(1.67) 1(1.10) 2(2.25)

 Widowed 1(0.56) 1(1.10) 0(0.00)

 Divorced 13(7.22) 4(4.40) 9(10.11)

 Remarried 2(1.11) 2(2.20) 0(0.00)

 Living with partner 10(5.56) 6(6.59) 4(4.49)

Income

 <$24,999 11(6.11) 5(5.49) 6(6.74)

 $25,000–49,999 28(15.56) 18(19.78) 10(11.24)

 $50,000–74,999 31(17.22) 15(16.48) 16(17.98)

 $75,000–99,999 49(27.22) 23(25.27) 26(29.21)

 $100,000–149,999 24(13.33) 12(13.19) 12(13.48)

 $150,000–199,999 12(6.67) 6(6.59) 6(6.74)

 >$200,000 9(5.00) 5(5.49) 4(4.49)

 No Answer 16(8.89) 7(7.69) 9(10.11)

Employment

 Full-time 108(60.00) 60(65.93) 48(53.93)

 Part-time 26(14.44) 9(9.89) 17(19.10)

 Unemployed 9(5.00) 3(3.30) 6(6.74)

 Disability 4(2.22) 1(1.10) 3(3.37)

 Homemaker 18(10.00) 11(12.09) 7(7.87)

 Retired 7(3.89) 3(3.30) 4(4.49)

 Student 8(4.44) 4(4.40) 4(4.49)

Education

 <11th Grade 1(0.56) 0(0.00) 1(1.12)

 HS or GED 31(17.22) 18(19.78) 13(14.61)
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Total
n=185*

Control
n=92

Experimental
n=93

 2 years of college/AA degree/Technical school training 40(22.22) 12(13.19) 28(31.46)

 College graduate (BA or BS) 61(33.89) 33(36.26) 28(31.46)

 Master’s degree 36(20.00) 22(24.18) 14(15.73)

 Doctoral/Medical/Law degree 11(6.11) 6(6.59) 5(5.62)

Opioid Users

 Yes 125(69.44) 57(62.64) 68(76.40)

 No 55(30.56) 34(37.36) 21(23.60)

Average Baseline Headache Severity 2.11(0.61) 2.13(0.64) 2.10(0.57)

Average Baseline Headache Duration 2.47(1.44) 2.46(1.48) 2.48(1.41)

*
5 Participants (1 control and 4 experimental) were missing data on marital status, income, employment, education, and opioid use.

Headache. Author manuscript; available in PMC 2013 February 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bromberg et al. Page 21

Ta
bl

e 
2

Le
as

t-s
qu

ar
es

 m
ea

ns
 a

nd
 st

an
da

rd
 e

rr
or

s f
or

 a
ll 

pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

s o
ve

r t
im

e 
fo

r 1
85

 p
ar

tic
ip

an
ts

C
on

tr
ol

E
xp

er
im

en
ta

l

B
as

el
in

e
n=

91
Po

st
n=

87
3-

m
on

th
n=

73
6-

m
on

th
n=

74
B

as
el

in
e

n=
89

Po
st

n=
68

3-
m

on
th

n=
51

6-
m

on
th

n=
46

C
hr

on
ic

 P
ai

n 
C

op
in

g 
In

ve
nt

or
y

 
A

ss
is

ta
nc

e
1.

43
(0

.1
7)

1.
42

(0
.1

8)
1.

62
(0

.1
8)

1.
58

(0
.2

0)
1.

57
(0

.1
7)

1.
81

(0
.1

9)
1.

74
(0

.2
1)

1.
66

(0
.2

3)

 
C

op
in

g
2.

19
(0

.2
2)

2.
09

(0
.2

1)
2.

09
(0

.2
2)

1.
99

(0
.2

4)
2.

38
(0

.2
2)

2.
91

(0
.2

3)
2.

92
(0

.2
5)

2.
82

(0
.2

8)

 
Ex

er
ci

se
1.

66
(0

.1
7)

1.
61

(0
.1

9)
2.

01
(0

.2
1)

2.
00

(0
.2

2)
1.

55
(0

.1
7)

a
2.

44
(0

.2
1)

a
2.

48
(0

.2
4)

2.
16

(0
.2

6)

 
Pe

rs
is

te
nc

e
2.

46
(0

.1
7)

2.
33

(0
.1

8)
2.

28
(0

.2
1)

2.
08

(0
.1

9)
2.

07
(0

.1
8)

ab
2.

66
(0

.2
0)

a
2.

80
(0

.2
4)

b
2.

25
(0

.2
3)

 
R

es
tin

g
2.

36
(0

.1
8)

2.
11

(0
.1

7)
2.

17
(0

.1
8)

2.
18

(0
.2

1)
2.

76
(0

.1
8)

2.
96

(0
.1

9)
3.

13
(0

.2
1)

2.
55

(0
.2

4)

 
R

el
ax

at
io

n
1.

36
(0

.1
5)

1.
47

(0
.1

7)
1.

60
(0

.1
9)

1.
47

(0
.2

0)
1.

46
(0

.1
5)

ab
c

2.
30

(0
.1

8)
a

2.
45

(0
.2

1)
b

2.
18

(0
.2

2)
c

 
So

ci
al

1.
67

(0
.1

8)
1.

25
(0

.1
8)

1.
56

(0
.2

0)
1.

46
(0

.2
0)

1.
70

(0
.1

8)
a

2.
29

(0
.2

0)
a

2.
24

(0
.2

2)
2.

11
(0

.2
3)

 
G

ua
rd

in
g

1.
14

(0
.1

4)
1.

05
(0

.1
4)

1.
19

(0
.1

5)
1.

38
(0

.1
7)

1.
33

(0
.1

4)
1.

28
(0

.1
5)

1.
41

(0
.1

7)
1.

16
(0

.2
0)

D
ep

re
ss

io
n/

An
xi

et
y/

St
re

ss
 S

ca
le

 
A

nx
ie

ty
19

.5
2(

0.
83

)
19

.8
5(

0.
76

)
19

.5
7(

0.
79

)
19

.3
9(

0.
85

)
20

.4
2(

0.
83

)
18

.8
9(

0.
80

)
18

.5
4(

0.
86

)
18

.6
6(

0.
99

)

 
D

ep
re

ss
io

n
21

.3
8(

0.
97

)
21

.4
4(

0.
90

)
21

.4
0(

0.
84

)
22

.0
3(

1.
02

)
22

.7
7(

0.
98

)ab
20

.3
9(

0.
97

)
18

.6
3(

0.
94

)a
19

.6
7(

1.
21

)b

 
St

re
ss

26
.6

8(
1.

07
)

26
.6

6(
0.

96
)

26
.6

9(
0.

96
)

25
.2

1(
1.

08
)

26
.9

5(
1.

08
)ab

24
.1

0(
1.

02
)a

23
.0

9(
1.

06
)b

22
.7

9(
1.

28
)

H
ea

da
ch

e 
Se

lf-
Ef

fic
ac

y 
Sc

al
e

 
To

ta
l S

co
re

10
8.

80
(2

.0
8)

11
2.

20
(2

.1
2)

11
4.

74
(2

.6
0)

11
6.

19
(2

.5
0)

10
3.

21
(2

.1
0)

ab
c

12
0.

16
(2

.2
7)

a
12

2.
12

(2
.8

6)
b

12
1.

45
(2

.8
5)

c

H
ea

da
ch

e-
Sp

ec
ifi

c 
Lo

cu
s o

f C
on

tr
ol

 
C

ha
nc

e
35

.2
6(

0.
98

)
36

.6
1(

1.
01

)
36

.6
3(

1.
05

)
36

.1
8(

1.
03

)
33

.7
4(

0.
99

)a
36

.4
1(

1.
07

)
37

.0
8(

1.
17

)
38

.9
7(

1.
17

)a

 
H

ea
lth

 C
ar

e
34

.5
5(

0.
81

)
33

.2
5(

0.
79

)
34

.2
9(

0.
85

)
33

.2
6(

0.
88

)
33

.9
3(

0.
82

)
32

.0
9(

0.
84

)
32

.7
2(

0.
93

)
31

.4
0(

1.
01

)

 
 P

ro
fe

ss
io

na
l I

nt
er

na
l

35
.2

9(
0.

99
)

36
.0

8(
0.

91
)

36
.9

2(
1.

02
)

36
.8

5(
1.

00
)

35
.2

7(
0.

99
)

38
.2

0(
0.

96
)

37
.7

2(
1.

12
)

36
.8

9(
1.

11
)

M
ID

AS

 
To

ta
l S

co
re

51
.6

0(
4.

74
)

46
.0

4(
4.

80
)

42
.5

4(
5.

25
)

39
.4

5(
4.

94
)

48
.6

6(
4.

78
)

42
.4

8(
5.

08
)

42
.1

7(
5.

79
)

36
.0

5(
5.

75
)

M
ed

ic
at

io
n 

Sa
fe

ty
 K

no
w

le
dg

e1

 
To

ta
l C

or
re

ct
6.

13
(0

.1
9)

6.
30

(0
.1

9)
--

6.
49

(0
.1

8)
6.

27
(0

.1
7)

6.
10

(0
.2

0)
--

5.
88

(0
.2

2)

Pa
in

 C
at

as
tr

op
hi

zi
ng

 S
ca

le

 
H

el
pl

es
sn

es
s

13
.1

4(
0.

68
)

12
.6

7(
0.

62
)

11
.6

6(
0.

66
)

11
.5

6(
0.

60
)

15
.0

1(
0.

68
)ab

c
11

.9
9(

0.
66

)a
11

.1
0(

0.
74

)b
10

.3
1(

0.
70

)c

 
M

ag
ni

fic
at

io
n

6.
02

(0
.3

0)
5.

81
(0

.2
9)

5.
34

(0
.2

8)
5.

27
(0

.2
9)

6.
50

(0
.3

1)
a

5.
44

(0
.3

1)
4.

63
(0

.3
2)

a
4.

72
(0

.3
4)

Headache. Author manuscript; available in PMC 2013 February 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bromberg et al. Page 22

C
on

tr
ol

E
xp

er
im

en
ta

l

B
as

el
in

e
n=

91
Po

st
n=

87
3-

m
on

th
n=

73
6-

m
on

th
n=

74
B

as
el

in
e

n=
89

Po
st

n=
68

3-
m

on
th

n=
51

6-
m

on
th

n=
46

 
R

um
in

at
io

n
11

.0
9(

0.
49

)
10

.2
5(

0.
47

)
9.

44
(0

.4
9)

9.
83

(0
.5

1)
11

.9
3(

0.
50

)ab
9.

71
(0

.5
1)

8.
34

(0
.5

7)
a

7.
61

(0
.6

0)
b

 
To

ta
l

30
.2

5(
1.

35
)

28
.7

0(
1.

26
)

26
.4

1(
1.

34
)

26
.6

6(
1.

29
)

33
.4

4(
1.

36
)ab

c
27

.1
3(

1.
34

)a
24

.1
2(

1.
50

)b
22

.6
2(

1.
50

)c

Pa
tie

nt
 G

lo
ba

l A
ss

es
sm

en
t o

f C
ha

ng
e

 
Im

pr
ov

em
en

t
--

3.
56

(0
.0

9)
3.

48
(0

.1
1)

3.
34

(0
.1

2)
--

3.
03

(0
.1

0)
2.

60
(0

.1
3)

2.
49

(0
.1

5)

1 A
na

ly
si

s l
im

ite
d 

to
 p

ar
tic

ip
an

ts
 c

ur
re

nt
ly

 ta
ki

ng
 o

pi
oi

d 
m

ed
ic

at
io

ns
 (c

on
tro

l n
=5

7;
 e

xp
er

im
en

ta
l n

=6
8;

 to
ta

l n
=1

25
).

Sh
ar

ed
 su

bs
cr

ip
ts

 o
n 

on
e 

lin
e 

in
di

ca
te

 si
gn

ifi
ca

nt
ly

 d
iff

er
en

t p
os

t-h
oc

 c
on

tra
st

s (
B

on
fe

rr
on

i-a
dj

us
te

d 
al

ph
a=

.0
16

7)

Headache. Author manuscript; available in PMC 2013 February 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bromberg et al. Page 23

Table 3

Comparison of study results with IMMPACT criteria

Experimental Control

Physical Functioning1 MIDAS 12.8% decrease 13.0% decrease

Emotional Functioning1 DASS Depression 12.5% decrease 0.0% change

DASS Anxiety 7.7% decrease 2.4% increase

DASS Stress 4.1% decrease 0.7% decrease

Global Rating of Improvement2 Very Much Improved 1(1.5) 2(2.3)

Much Improved 16(23.5) 10(11.5)

Minimally Improved 31(45.6) 20(23.0)

No Change 20(29.4) 50(57.5)

Minimally Worse 0(0.0) 4(4.6)

Much Worse 0(0.0) 0(0.0)

Very Much Worse 0(0.0) 1(1.2)

Pain Intensity Not Measured -- --

1
Calculated as: [(Baseline Group Average − Post-Intervention Group Average)/Baseline Group Average]*100

2
Participants who endorsed each category, given as n(%)
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