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Abstract
Objectives—Severe, disabling headache is costly to individual sufferers, through pain and reduced
functioning, and to society, through decreased work productivity and increased health care use. First-
line prophylactic agents combined with triptans do not adequately benefit many disabled headache
sufferers. We sought to investigate whether a cognitive-behavioral treatment targeting the
psychological and behavioral factors that contribute to disabling headache may provide additional
benefit and whether using a group format may provide a more intensive clinic-based treatment
without increasing the cost of service delivery.

Design—We developed and piloted a cognitive-behavioral group treatment for chronic, disabling
headache. We evaluated its effectiveness in decreasing headache, reducing symptomatic medication
use, and improving quality of life.

Setting—A behavioral headache management program of an academic medical center.

Patients—Sixty-two individuals suffering from primary headache disorder with moderate to severe
headache-related disability who completed treatment.

Interventions—Individuals completed a pretreatment evaluation, the 10-session cognitive-
behavioral group treatment, and a 1-month-posttreatment evaluation.

Outcome Measures—The impacts of treatment on headache (frequency, intensity, and duration),
medication use, and quality of life were assessed.

Results—Separate multivariate analyses of variance revealed significant improvements in
headache, symptomatic medication use, and quality of life. Overall, 50% of participants experienced
at least a 50% reduction in headache frequency from pre- to posttreatment.

Conclusions—The findings provide preliminary evidence that delivering a clinic-based, group-
format cognitive-behavioral treatment to moderately to severely disabled headache sufferers can
decrease headache activity, reduce symptomatic medication use, and improve quality of life.

Keywords
Cognitive-Behavioral Treatment; Psychological Treatment; Group Treatment; Disability; Disabling
Headache

© American Academy of Pain Medicine
Reprint requests to: Justin M. Nash, PhD, Centers for Behavioral and Preventive Medicine, Brown Medical School, 1 Hoppin St., CORO
Bldg., Suite 500, Providence, RI 02903. Tel: (401) 793-8009; Fax: (401) 793-8078; Justin_Nash@Brown.edu..

NIH Public Access
Author Manuscript
Pain Med. Author manuscript; available in PMC 2010 June 9.

Published in final edited form as:
Pain Med. 2004 June ; 5(2): 178–186. doi:10.1111/j.1526-4637.2004.04031.x.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Introduction
Headache sufferers with frequent, severe pain, presence of psychiatric comorbidity, and
elevated levels of emotional distress often experience moderate to high levels of disability. The
lack of effective care for many of these headache sufferers is becoming recognized as a public
health problem [1,2]. The World Health Organization Global Burden of Disease Study ranked
severe migraine in the highest disability class [3,4]. The burden of these headache conditions
falls not only on individual sufferers, but also on the national economy in work loss [5] and
increased health care use [6].

Employers bear the burden of the indirect costs of headache, with an estimated loss of the
equivalent of 12 work days annually from the average migraine sufferer [7]. The most disabled
migraine sufferers account for the bulk of lost work productivity [7] and experience
unemployment rates as high as four times the national average [6]. Migraine that is disabling
creates a considerable drain on the health care system; severely disabled migraine sufferers
account for four times the health care costs relative to those without activity limitations [6].
Targeting treatment to the most disabled segment of headache sufferers may be the most cost-
effective strategy for providing the greatest benefit to both the individual sufferer (by reducing
pain and disability) and society (by reducing work loss and health care use) [1,2,7,8].

Many who are disabled by headache experience limited benefit from pharmacotherapy
regimens that combine first-line prophylactic agents with triptans [9,10]. In addition, while
standard behavioral interventions are well established in providing a 40–60% headache
reduction in the average individual with headache [11,12], those with disabling levels of
headache do not respond well to behavioral interventions when delivered alone, especially
those delivered in home-based treatment formats [11,13]. Treatment effectiveness for these
individuals may be enhanced if treatment directly addresses the psychological and behavioral
factors, as well as the biological factors, that contribute to the condition [11,14,15]. These
factors typically include comorbid psychiatric conditions [14,16–20] and the use of poor coping
skills [21,22]. Ineffective coping can also contribute to unregulated lifestyle behaviors (e.g.,
delaying or skipping meals, keeping a variable sleep schedule, overusing caffeine, and
consuming alcohol) that can serve as triggers for headache attacks.

More intensive cognitive-behavioral treatments that provide patient education, self-regulation
skills training (e.g., relaxation training), and stress and pain coping skills training can be added
to standard medical care to address the psychological, behavioral, and lifestyle needs of
disabled headache sufferers [14,15,23–27]. The U.S. Headache Consortium guidelines
highlight the need to evaluate drug therapy combined with cognitive-behavioral treatment
[28].

Delivering a cognitive-behavioral treatment in a group format has the advantage of providing
headache sufferers who are disabled with intensive intervention without a corresponding
increase in the cost of delivering the service. With group-format treatment, more individual
sufferers can be comprehensively treated with fewer clinic resources (e.g., 10 patients, 15
provider contact hours) than would be used with either an individual clinic-based treatment
(10 patients, 100 provider contact hours) or a home-based approach (10 patients, 30 provider
contact hours). Despite its efficiency, remarkably few studies have evaluated the effects of
cognitive-behavioral treatment delivered in a group format for headaches [29–31]. Even fewer
have focused on headache sufferers with more severe conditions, whether treatment is
delivered individually or in a group format. Scharff and Marcus [26] evaluated an
interdisciplinary group treatment for intractable headache sufferers who had previously failed
standard treatments. Improvements occurred in over two thirds of participants, with treatment
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consisting of five weekly 3-hour group sessions with instruction from a physician (headache
education, medication management, lifestyle changes), physical therapist (cervical anatomy,
neck/shoulder exercise, use of heat/ice), occupational therapist (posture, body mechanics), and
psychologist (relaxation training, stress management). The lack of studies evaluating the
effectiveness of group-format treatment for headache is particularly surprising given the
widespread use of cognitive-behavioral group treatment for other pain conditions [32].

We developed and pilot tested a group-format cognitive-behavioral treatment for difficult to
treat headache patients with chronic and disabling headaches. The protocol was adapted from
empirically supported cognitive-behavioral treatments delivered in individual formats [24,
33]. Unlike the multidisciplinary treatment reported by Scharff and Marcus [26], our treatment
was cognitive-behavioral in nature and did not include medication management or physical
therapy. However, we did have educational material presented by neurologists, exercise
physiologists, and dieticians. We also structured the treatment to be delivered in ten 90-minute
sessions instead of the five 3-hour sessions delivered in the Scharff and Marcus protocol.
Treatment was implemented while headache sufferers continued with their customary medical
care. We evaluated the impact of treatment on multiple measures of outcome: headache
activity, medication use, and quality of life.

Methods
Participants

A total of 80 primary headache patients with moderate to severe headache-related disabilities
initiated cognitive-behavioral group treatment conducted within a behavioral headache
management program of an academic medical center. Patients were referred from physicians
in the community for behavioral services.

Eligible patients included: A) Those diagnosed with migraine headache, tension-type
headache, or both using International Headache Classification system criteria [34]; and B)
Those who had moderate to high levels of headache-related disabilities (i.e., classified as either
Grade III or IV on the Chronic Pain Index [6]). Those not participating in group treatment
typically had scheduling conflicts, were not interested in a group-format treatment, experienced
a headache problem of minimal severity that was best managed using a home-based cognitive-
behavioral approach [23,35], or had an uncontrolled psychiatric condition (e.g., severe major
depressive episode), medical condition (e.g., deafness), or other characteristic (e.g., illiterate)
that precluded learning self-management strategies in a group setting.

Data were not available on the number or characteristics of patients who were evaluated but
not referred for group treatment. Of the 80 participants who were referred and started treatment,
78% (N = 62) were judged to be treatment completers (i.e., they attended at least six sessions),
with 48% (N = 30) of completers attending all 10 meetings. Females comprised 86% (N = 69)
of the sample, with ages ranging from 20–79 (mean: 42.23 ± 12.88 SD) years, and all
participants held at least a high school diploma or its equivalent (48% [N = 38] held a bachelor’s
degree or higher). Sixty-eight percent (N = 42) were classified as Grade III disability, and 32%
(N = 20) were classified as Grade IV. Headaches were experienced on average for 18.04
(±13.72 SD) years. Forty-four percent of participants (N = 35) were classified as having
migraine headaches, 17% (N = 14) had tension-type headaches, and 39% (N = 31) had both
migraine and tension-type headaches. At the time of assessment, participants were
experiencing on average 20.40 (±9.87 SD) headaches monthly, with an average pain severity
of 7.19 (±1.78 SD) on an 11-point Likert-type scale with anchors of 0 (no headache) and 10
(extremely painful—my headache is so painful I can’t do anything), and these headaches
typically lasted 11.33 (±5.41 SD) hours. Also, 44% (N = 35) of the sample suffered from a
DSM-IV comorbid psychiatric condition. Of those, 63% (N = 22) had a primary mood disorder,
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17% (N = 6) had a primary anxiety disorder, and 20% (N = 7) had both a mood and an anxiety
disorder.

Regarding medication use, 75% (N = 60) had failed at least one trial of a prophylactic agent
in the past, and 49% (N = 39) had failed at least two trials. At the beginning of the program,
88% (N = 71) were taking a prescriptive agent (made up of 12% [N = 10] prescribed only
prophylactic medication, 29% [N = 23] prescribed only acute medication, and 48% [N = 38]
prescribed both a prophylactic and an acute medication), 7% (N = 6) were taking over-the-
counter agents only, and 4% (N = 3) were not currently taking medication to manage headaches.
In this naturalistic study, we did not place constraints on medication changes during the
treatment protocol. However, we did monitor and record any medication changes, especially
changes in prophylactic medications that can directly impact headache frequency.

Procedure
Participants participated in the following three phases of the study: A) Pretreatment evaluation;
B) 10-session cognitive-behavioral group treatment protocol; and C) Reevaluation 1 month
after completing the group treatment.

Pretreatment Evaluation—At the pretreatment evaluation, participants completed a series
of self-report measures and under-went a structured diagnostic and biobehavioral evaluation.
The evaluation included established measures to assess quality of life and level of headache-
related disability. The evaluation also included a questionnaire to gather demographic data and
assess headache frequency, duration, and intensity, and past and current medication use. The
75-minute interview by a licensed clinical psychologist was conducted to make a headache
diagnosis using the International Headache Society Classification System [34] and to assess
for comorbid psychiatric conditions using DSM-IV criteria.

Treatment Description—The 10-session (90-minute duration each) cognitive-behavioral
treatment group was led by a licensed psychologist and co-led by a predoctoral intern or
postdoctoral fellow in clinical psychology. Specialists from different disciplines, including
neurologists, psychologists, dietitians, and exercise physiologists, presented 30-minute
educational lectures. While information was provided about type and effective use of
medication, medication management remained under the direction of the treating physician.

The treatment included three components or modules: patient education, relaxation training,
stress and pain coping training. The modules, delivered from standardized manuals, were
conducted concurrently and not in sequential fashion; portions of each module were covered
in each treatment session. The enrollment format was open; the group was ongoing with
individual participants entering at various time points and exiting after completing 10 sessions.
Six to 12 participants were typically in the group at one time. Upon completion of 10 sessions,
participants received a certificate commending them for their efforts in learning headache self-
management skills.

Orientation—Prior to their first group session, all participants attended a 1-hour orientation
that provided the following: treatment overview; rationale for cognitive-behavioral treatment;
orientation to self-management training; initial instruction in daily monitoring of headache and
lifestyle behaviors; and the first exercise in progressive muscle relaxation training. The
orientation also emphasized the importance of developing realistic expectations for outcome
(e.g., headaches could be reduced in frequency and better controlled but were not likely to be
eliminated).
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Headache Education Module—Participants were instructed about headache types, causes,
triggers, and management strategies (including use of medication and behavioral strategies).
Particular emphasis was placed on ways to identify and modify lifestyle behaviors that could
serve as headache triggers (e.g., problem foods, eating schedule, sleep habits, caffeine
consumption). To help with this process, participants filled out diaries that included daily
recordings of their meal schedules, sleep schedules, caffeine consumption, alcohol and problem
food consumption, and exercise schedules. These diaries were used to identify specific lifestyle
behaviors that were unregulated and could be modified. Participants were also provided
educational materials including a book [36,37] and a series of fact sheets (from the American
Council on Headache Education and The National Headache Foundation).

Relaxation Training Module—The relaxation training protocol (along with supporting
audiotapes and written materials) was developed by Holroyd and colleagues [24,33,38,39] and
adapted for use in a group-treatment protocol. The relaxation training skills were taught using
progressive muscle relaxation techniques. Participants learned a series of four relaxation
exercises that started with longer forms of relaxation and culminated in incorporating brief
relaxation techniques (cue-controlled, recall, and autogenic relaxation) into their daily routines.
Participants proceeded with the sequence of exercises at their own pace. Written materials and
audiotapes corresponding to each exercise assisted individuals in learning and applying
relaxation skills through home practice.

Stress and Pain Coping Training Module—The cognitive-behavioral stress and pain
coping training protocol and supporting audiotapes and written materials were also developed
by Holroyd and colleagues [24,33] and adapted for use in a group format. Participants learned
cognitive coping skills and problem solving strategies designed to alter stress and emotional
responses that can trigger, exacerbate, or maintain headache activity. Specifically, participants
learned skills that focused on identifying problem situations, developing an awareness of the
components (physiological, emotional, cognitive) of the stress reaction, and applying both
cognitive-restructuring and problem-solving skills. Participants also learned pain management
strategies designed to limit the emotional and behavioral impact of headaches, including
relaxation, stress coping skills, and other techniques (e.g., attention diversion strategies, pain
sensation reinterpretation techniques). Participants were provided written materials and
audiotapes to assist with learning these skills.

Session Structure—Each session was typically divided into three parts. The first third was
focused on reviewing and troubleshooting difficulties related to the weekly home assignment
(i.e., reading, regulating lifestyle behavior, and skills training). In the middle third, new
educational material was presented. The last third was focused on new skill development (e.g.,
relaxation or stress and pain coping skills training). As much as possible, the group process
was used to build cohesion, facilitate adherence, allow for problem solving, and share
knowledge and experiences. Each session concluded with the assignment of weekly homework
and presentation of certificates for those who were completing the treatment.

Posttreatment Reevaluation—The posttreatment reevaluation occurred 1 month
following the end of group treatment (i.e., about 4 months after beginning treatment). The
posttreatment reevaluation was conducted by mail and included a reassessment of headache
activity, medication use, and quality of life. The disability measure was not readministered
during the reevaluation because the time window for the instrument (6 months) would overlap
with the first assessment.
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Measures
Headache Activity—To assess for treatment impact on headache and the use of medication,
participants completed the Headache Questionnaire. It included single-item measures of pain
duration, intensity, and frequency. Headache duration was assessed by participants indicating
the average number of hours a headache lasted. Intensity was assessed on a commonly used
11-point Likert-type scale with scores ranging from 0–10 (0 = no headache, 2 = slight headache,
only noticed when attention is focused on it; 4 = mild headache, can be ignored most of the
time; 6 = painful, but can continue with activity; 8 = very painful, concentration difficult but
can perform undemanding tasks; 10 = extremely painful, my headache is so painful I can’t do
anything) [24,33,40,41]. Frequency was assessed by having participants indicate the number
of headaches experienced during the past month.

Disability Measure—The Chronic Pain Index [42] was used to classify individuals
according to their headache-related disability grades. This index, a predecessor to the Migraine
Disability Assessment Scale (MIDAS) [43], is a 7-item scale consisting of three pain intensity
items and four disability items assessing responses over a 6-month period. An algorithm is
applied to these seven items to place individuals in one of five classifications: Grade 0 (pain
free), Grade I (low disability–low intensity), Grade II (low disability–high intensity), Grade
III (high disability–moderately limiting), and Grade IV (high disability–severely limiting).
This grading system has demonstrated strong cross-sectional and prospective relationships
with measures of headache impact, depression, and use of health care services [42]. Although
participants who were classified as Grade I and Grade II participated in group treatment, only
those classified as Grade III or Grade IV were included in the present study.

Medication Use—Participants listed all headache medications they were currently taking,
including the name, number of days per month the medication was used, and the number of
pills consumed when used. The total number of acute medication pills taken per month was
calculated by multiplying the number of pills consumed per day by the number of days used
in a month. The total number of days per month using acute medication was defined as the
number of days of acute medication use.

Quality of Life—To assess the impact of treatment on quality of life, the Medical Outcome
Studies (MOS) General Health Survey Short-Form 36 (SF-36) [44] was used. The MOS SF-36
is a 36-item instrument that assesses impacts of chronic medical problems on patient
functioning in eight areas: physical functioning, physical role functioning, emotional role
functioning, social functioning, vitality, mental health, health perception, and bodily pain.
Internal consistency reliability coefficients range from 0.81 to 0.88. Considerable support for
the validity of the instrument also exists [45]. This instrument is the most commonly used
general quality-of-life measure in the headache literature and has been found to be sensitive to
change in numerous headache treatment studies.

Statistical Analyses—All analyses were conducted using the Statistical Package for the
Social Sciences (SPSS) for Windows version 10.1. Repeated measures multivariate analysis
of variance (MANOVA) was performed on three headache variables (frequency, severity, and
duration), two indices of symptomatic medication use, and the eight subscales of the MOS
SF-36. This was followed by examining univariate F values in order to determine which
dependent variables contributed to the significant differences.

Chi-Square analyses and Mann-Whitney U-tests were conducted to compare those who
completed treatment (N = 62) with those who did not (N = 18). The two groups did not differ
in regard to demographic variables (age, gender, marital status, years of education, headache
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type), outcome-related variables, or any other factor that could theoretically influence outcome
(e.g., years of pain, previous or current use of prophylactic or acute prescribed agents).

Pre- and posttreatment data were available for 81% (N = 50) of those who completed treatment.
However, one individual was missing postintervention data for the headache variables, one
was missing data on medication use, and four were missing data for the MOS SF-36 variables;
these individuals were included in the analyses for which they had complete data. Chi-Square
analyses and Mann-Whitney U-tests were conducted to compare treatment completers who
had pre- and posttreatment data (N = 50) with those treatment completers who had only
pretreatment data (N = 12). The two groups did not differ in regard to demographic variables
(age, gender, marital status, years of education, headache type), outcome-related variables, or
any other factor that could theoretically influence outcome (e.g., years of pain, previous or
current use of prophylactic or acute prescribed agents).

Prior to analysis, data were checked for fit between scale distribution and the assumptions of
normality for both univariate and multivariate analyses. P-P plots, pairwise linearity,
homogeneity of variance/covariance matrices, skewness, and kurtosis were checked and found
to be satisfactory. To assess for potential univariate outliers, we converted values to standard
scores and used a cutoff of ±3, per recommendations by Tabachnick and Fidell [46], and found
no outliers. Mahalanobis distance was calculated, where appropriate, in order to screen for
multivariate outliers using P < 0.001, with no outliers identified. Multicollinearity diagnostics
were also conducted, and multicollinearity was not found to be a problem.

Results
Headache Activity

Levels of headache intensity, duration, and frequency showed significant improvements. Table
1 shows the means and standard deviations for each subscale pretreatment and posttreatment,
univariate F values, effect sizes, and 95% confidence intervals. Results revealed significant
differences between pre- and posttreatment values for all measures of headache activity. In
regard to headache frequency, 50% (N = 25) of participants experienced at least a 50%
reduction headache frequency from pre- to posttreatment.

Medication Use
Medication use showed significant improvements for both the number of acute medication
pills taken per month and the number of days in which acute medication was taken. Table 2
shows the means and standard deviations for each subscale pretreatment and posttreatment,
univariate F values, effect sizes, and 95% confidence intervals. At the beginning of the program,
54% (N = 27) of participants were taking a preventive medication, 40% (N = 20) were taking
acute medication, and 6% (N = 3) were not taking any medication to manage headaches. At
the conclusion of the program, 44% (N = 22) of participants were taking a preventive agent,
38% (N = 19) were taking acute medication, and 18% (N = 9) were not taking any medication
to manage headaches. Of the 20 participants who were taking acute medication on at least 20
days monthly (and who completed treatment and provided posttreatment data), 16 reduced
their acute medication below the 20 days per month threshold. In regard to preventive
medication use, at the beginning of the program, 54% (N = 27) of individuals were taking
prophylactic medication. At the end of treatment 44% (N = 22) were taking prophylactic
medication. This difference was not significant.

Quality of Life
Quality of life as measured by the subscales of the MOS SF-36 showed overall significant
improvements at the end of the program. Table 3 shows the means and standard deviations for
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each subscale pretreatment and posttreatment, univariate F values, effect sizes, and 95%
confidence intervals. Results revealed significant differences between pretreatment and
posttreatment values for six of the SF-36 subscales: social functioning, physical role
functioning, mental health, vitality, pain, and general health perception.

Discussion
While continuing with their customary medical care, the moderately to severely disabled
headache sufferers in this study participated in a cognitive-behavioral treatment protocol that
was designed to address the range of factors contributing to more disabling headache
conditions. In the study, disabled headache sufferers who completed group treatment
experienced significant improvements in headache frequency, intensity, and duration,
medication use, and quality of life.

The findings from the current cognitive-behavioral group treatment are consistent with those
reported by Scharff and Marcus [26] for intractable headache sufferers. While both treatments
had 15 hours of contact time and included headache education, lifestyle modification,
relaxation training, and stress-management training, there were some important differences in
treatment structure and treatment components. Treatment structure in the Scharff and Marcus
study was in the form of five weekly 3-hour sessions while in the present study the treatment
was administered over 10 weekly 90-minute sessions. The Scharff and Marcus treatment was
more multidisciplinary in nature by including components (medication management and
physical therapy) that were not part of the intervention in this study. Participants in the present
study, however, did continue to have their medications managed by their ongoing provider.

First-line interventions delivered alone may not sufficiently address the range of biological,
psychological, and behavioral factors contributing to disabling headache conditions. As a
result, many moderately to severely disabled headache sufferers experience inadequate relief.
Cognitive-behavioral treatments (such as the current intervention) targeting emotional distress,
unregulated lifestyle behaviors (caffeine, disrupted sleep schedule, irregular eating patterns),
and poor coping skills can be delivered in conjunction with standard medical care. The
combination of modalities may provide a more comprehensive treatment approach that may
better meet the needs of those with moderately to severely disabling headaches and provide
greater relief than is available with single-modality interventions.

Delivering the cognitive-behavioral treatment in a clinic-based group format provided for more
intensive treatment than is typically available with standard home-based cognitive-behavioral
treatment protocols. When delivered in a group format, the more intensive cognitive-behavioral
treatment is not necessarily accompanied by increased costs in service delivery. A group-
format treatment allows a greater number of individual sufferers to be comprehensively treated
with fewer clinic resources, thus potentially providing a cost-effective mode of delivery.

Findings from the current study are encouraging, but limitations are acknowledged. The
absence of a control/comparison group limits any conclusion that improvements in these
headache sufferers would not have occurred naturally, as a result of regression to the mean or
a result of demand characteristics. Also, without formal evaluations of how much participants
learned and how well they applied headache management skills, the extent to which
improvements can be attributed to treatment is limited. The breadth and strength of the positive
outcomes in this group, while preliminary in nature, suggest that this intervention is ready to
undergo evaluation in a randomized clinical trial. Future trials can also strengthen the
methodology by basing headache outcome on daily headache recordings analyzed using an
intent-to-treat analysis. In addition, trials can determine whether: A) There is a differential
treatment response with migraine and tension-type headaches; B) The level of disability
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improved with treatment; and C) Certain demographic characteristics (e.g., psychiatric
comorbidity) are related to outcome. With further empirical scrutiny, there is potential for
difficult-to-treat headache patients who are moderately to severely disabled to experience
benefits in multiple domains from a cost-effective intervention that can be administered
feasibly in a clinical practice setting.
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