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ABSTRACT 

 Numerous epidemiological studies have shown a strong co-occurring relationship 

between chronic headache disorders and psychiatric disorders – particularly depression or 

anxiety. Epidemiological research has determined that headache disorders are the most prevalent 

neurological conditions, with significant psychosocial impacts on work, interpersonal well-being 

and recreational functioning. Prior headache research has repeatedly demonstrated that migraine 

is associated with significant negative impacts, including reduced quality of life, impaired 

functioning, and comorbid psychiatric disorders. Specifically, compared with migraine or a 

psychiatric condition alone, having migraine with co-occurring mental health disorders results in 

poorer health-related outcomes. Approximately 33 to 50% of chronic headache patients have 

mild to moderate depression; and traditional headache treatment was proven to be less effective 

in depressed patients. Antidepressants are well-documented for treatment of chronic daily 

headache disorders, including migraine and chronic tension headaches. Cognitive Behavioral 

Therapy was developed in response to changing conceptualizations of both pain and 

psychological change mechanisms. The psychology of chronic pain is extensive and ranges from 



attention control and factors influencing performance of important social roles to aspects of 

identity construction. This study aimed to assess the effectiveness of a CBT intervention targeted 

to treat the depression in a community sample with co-occurring chronic headache disorders, 

with the goal of also improving the head pain severity and frequency. Relative to their 

counterparts in the Control Condition, individuals with frequent migraines and who also met 

diagnosis for a depressive disorder demonstrated significant reduction in depressive symptoms, 

headache days and headache-related disability immediately after undergoing a 4-session 

cognitive-behavioral intervention that targeted depression. 

INDEX WORDS: cognitive behavioral treatment, behavioral therapies for chronic pain, 

migraine, chronic daily headache, comorbid depression 
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CHAPTER 1 

INTRODUCTION 

Today, chronic pain is an extremely costly and a prevalent problem nationally and 

globally (Gatchel, 2013; Hooten et al., 2013).  Affecting nearly 50 million adults annually, 

chronic pain is estimated to cost the US healthcare system $70 billion per year (Hooten et al., 

2013). Indirect costs specific to migraine alone cost the US healthcare system an estimated $1.4-

17 billion per year (Souza-e-Silva & Rocha-Filho, 2011), with over 80% of persons with 

migraine reporting experiencing some degree of disability (Merikangas, 2013). However, 

because tension-type headache (TTH) is much more prevalent than migraine, the societal burden 

of TTH-related disability is greater; and the corresponding healthcare costs of medications and 

medical services are 54% higher for TTH than migraine (Rains, Davis & Smitherman, 2015).  

Epidemiological research has determined that headache disorders are the most prevalent 

of all neurological conditions and have a significant psychosocial impact on work, interpersonal 

well-being and recreational functioning (Shapiro & Goadsby, 2007; Smitherman, McDermott, & 

Buchanan, 2011). A 1999 epidemiological study of migraine prevalence with 29,727 respondents 

found twenty-three percent of respondent households had at least one member with migraine 

with a one-year prevalence rate of 13% in the United States (Lipton et al., 2001). Several US 

population-based studies determined the national prevalence of tension-type headaches, the most 

common type of non-migraine headache, was 78% (Heckman & Holroyd, 2006; Jensen, 2003; 

Rasmussen et al., 1991). A Canadian national population based-study (n= 36,984) estimated the 

lifetime prevalence of migraine to be 7 to 17% (Jette, Patten, Williams, Becker & Wiebe, 2008). 
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International studies have found the global percentage of the adult population with an active 

headache disorder is 46% for headache in general, 11% for migraine, 42% for tension-type 

headache, and 3% for chronic headache (Souza-e-Silva & Rocha-Filho, 2011); and yet are left 

without any specific treatment or remain untreated (Smitherman, Burch et al., 2013; Jensen, 

2003). 

Scope of Impact 

Both headache and migraine are common and disabling neurological disorders on 

national and global scales (Katsarava, Buse, Manack & Lipton, 2012; Jensen & Stovner, 2008; 

Kalaydjian & Merikangas, 2008), and are considered to be one of the most common reasons for 

visits to neurologists (Falavigna et al., 2013). Globally, the prevalence of migraine in adults has 

recently been estimated to be approximately 10-12% (2-19% in men, 6-28% in women) 

(Falavigna et al., 2013). Similarly, Miller and Matharu (2014) estimated the one-year prevalence 

rate of migraine to be about 12% (6% male, 15% female) with a lifetime prevalence of 

approximately 15-18%. Nevertheless, many studies also state that migraine is the most prevalent 

disabling neurological condition because of both its disabling and transient nature, which 

disproportionately affects 17 to18% of women nationally – approximately 28 million, nearly 

three times higher than men; in addition to migraine prevalence rates peaking in the 25 to 55 age 

group, a period in the life considered to be most productive (Graves, 2006; Lipton et al., 2001; 

Merikangas et al., 1993; Migraine Research Foundation, 2017; Sammons, 2005; Shapiro & 

Goadsby, 2007).  

Worldwide, headaches are ranked among the top 10 most disabling conditions affecting 

both men and women (Kalaydjian & Merikangas, 2008). The prevalence of headache disorders 

in adults is a public health concern, along with the personal and societal impact persons with 
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headache experience, and is highlighted by its high rate of approximately 46% (Kalaydjian & 

Merikangas, 2008). Similarly, Jensen and Stovner’s 2008 epidemiological study of headache and 

its comorbidity found that globally, the percentage of the adult population suffering from a 

headache disorder was 47%. Headaches, especially those that meet criteria for chronic 

occurrence, are associated with loss of productivity (i.e. missed days of school or work and/or 

related activities (e.g. presenteeism and absenteeism) (Sammons, 2005; Stewart, Ricci, Chee, 

Morgan-stein, & Lipton, 2003), with TTH sufferers missing three times more workdays across 

the population than those with migraine (Rains et al., 2015). Furthermore, in a review of several 

national surveillance studies examining the impact, prevalence and treatment of migraine and 

severe headaches, headache (or head pain) was the fourth leading cause of emergency care visits, 

accounting for 3.1% (Burch, Loder, Loder, & Smitherman, 2015; Smitherman, Burch, Sheikh, & 

Loder, 2013), and among the top 20 reasons for primary care visits (Curry & Green, 2007; 

Smitherman et al., 2013). 

Affecting nearly 1.5 billion people globally, tension-type headache (TTH) is the most 

common human health problem after tooth decay in permanent teeth, affecting 69% of men and 

88% of women (Barbanti, Egeo, Aurilia & Fofi, 2014; Falavigna et al., 2013). Although 

prevalence varies according to gender, age and geographical location, earlier TTH 

epidemiological studies conducted in the US noted the incidence of TTH in the general 

population to be as follows: 24-37% has TTH attacks several times per month, 10% has TTH 

attacks weekly, and 2-3% has chronic TTH (CTTH) (Barbanti et al., 2014). Notably, a Danish 

population study cited by Barbanti and colleagues (2014) reported the productivity impact of 

TTH (i.e. number of lost workdays) was three times higher than days lost due to migraine. 
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Lifetime prevalence of headache is estimated to be 90% (93% in men, 99% in women) and is 

related to physical and emotional stress (Falavigna et al., 2013; Shapiro, 2013). 

Both tension-type headache and migraine are broken into two major subtypes 

differentiated by the attack frequency of the migraine or headache – episodic and chronic 

(Katsarava et al., 2012). Episodic migraine is defined as headaches occurring less than 15 days 

per month, and typically lasting less than 24 hours (ICHD-3, 2013; Katsarava et al., 2012). 

Chronic migraine is defined as headache occurring on 15 or more days per month for greater 

than 3 months, with features of migraine headache on at least 8 days per month (ICHD-3, 2013; 

Tepper, 2013; Katsarava et al., 2012). The typical characteristics of migraine headaches are as 

follows: unilateral location, pulsating quality, aggravation by routine physical activity (e.g. 

climbing stairs, walking), association with nausea and/or photophobia and phonophobia, and 

moderate or severe intensity (ICHD-3, 2013). 

Episodic tension-type headache (ETTH) may last 30 minutes to 1 week with infrequent 

attacks (<1 day per month or <12 days per year), and chronic (CTTH; >15 days per month or 

≥180 days per year) – including some cases of high-frequency attacks which may be unremitting 

(ICHD-3, 2013; Rains et al., 2015). TTH is a headache diagnosis characterized by its bilateral 

location, non-pulsatile (e.g. pressing, band-like, or tightening) pain characteristics with mild to 

moderate intensity (ICHD-3, 2013; Rains et al., 2015). Rains and colleagues (2015) identified 

the following characteristics which distinguish TTH from migraine: (1) no association with 

significant nausea or vomiting (though mild nausea, phonophobia or photophobia may be 

present), and (2) physical activity does not exacerbate TTH.  

There is also an umbrella term which describes headache conditions which occur 

frequently, daily or near daily with duration of greater than 4 hours (Saper, 2008). This group of 
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headache disorders is referred to as chronic daily headache (CDH) (i.e. chronic migraine, chronic 

TTH, new daily persistent headache and hemicranias continua) which occur on 15 or more days 

per month for at least 3 months (Katsarava et al., 2012; ICHD-3, 2013). An important diagnostic 

characteristic of CDH is that these headaches are typically a combination of TTH and migraine, 

with the less severe headaches resembling the TTH definition and the more severe headaches 

having traditional migraine features; and although some patients may have pure chronic migraine 

or pure chronic TTH without migraine features, much of those with CDH have the combined 

headache pattern (Couch, 2010). Saper (2008) noted an important sub-category of CDH, primary 

chronic daily headache, which indicates that the frequent attacks are not resultant of or 

associated with secondary causes (i.e. organic conditions). Prevalence rates for CDH in the 

general population are 3 to 5% (Couch, 2010; Scher, Midgette & Lipton, 2008), with new daily 

persistent headache consisting of 9-10% of the CDH – and is otherwise indistinguishable from 

CDH (Couch, 2010) – whereas primary chronic daily headache affects approximately 4 to 5% of 

the general population (Saper, 2008). Global rates of prevalence of the CDH group of headache 

disorders have been estimated to occur as follows: 38% for tension-type headache, 10% for 

migraine, and 3% for chronic headache (Jensen & Stovner, 2008).  

Researchers investigating lost productivity in the United States (US) workforce because 

of common health and pain conditions found that the annual direct and indirect economic costs 

of headache disorders exceeded $31 billion (Alliance for Headache Disorders Advocacy, 2014). 

The direct costs consist of the medical costs and social services whereas the indirect costs cause 

production loss in the economy because of morbidity (Jensen, 2003), with US indirect costs 

accounting for $1.4-17 billion (Souza-e-Silva & Rocha-Filho, 2011). Migraine is the 12th most 

disabling disorder in the US, with headache disorders accounting for more than one percent of all 
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disability and nine percent of all lost labor productivity annually in the US (AHDA, 2014). 

Previous headache research has repeatedly demonstrated that migraine is associated with 

significant negative impacts, including reduced quality of life, impaired functioning, and 

comorbid psychiatric disorders (Hamelsky & Lipton, 2006; Shapiro & Goadsby, 2007; 

Smitherman, McDermott, & Buchanan, 2011). Specifically, compared with migraine or a 

psychiatric condition alone, the association of migraine with various mental health disorders 

results in poorer health-related outcomes (Jette et al., 2008).  

Taking into consideration the consequences of recurring inability to work or attend 

school over a lifetime (e.g. reduced career opportunities, decreased probability of promotion, 

lower pay and impaired financial security), the cumulative burden of financial loss can be 

substantial (Stovner, Jumah, Birbeck et al., 2014). For instance, several epidemiological studies 

have found the following psychosocial impact of migraines: 53% of the study participants 

reported the severity of their headaches caused substantial impairment in activities and/or 

required bed rest; in the previous 3 months, 31% missed at least one day or school or work; and 

51% reported a reduction by half in school or work productivity (Bigal, Lipton & Stewart, 2004; 

Lipton et al., 2001). In a Danish population-based study, the total loss of work days per annum 

due to tension-type headache was 820 days per 1000 employees as opposed to 270 days per 1000 

employees because of migraines (Jensen, 2003).  

Although migraines are associated with significant lost productivity, lower SES and 

reduced quality of life (Saper, 2008; Scher et al., 2008; Stewart, Roy & Lipton, 2013; Weeks, 

2013), migraines are also associated with high rates of psychiatric comorbidity (Hamelsky & 

Lipton, 2006). Jensen and Stovner (2008) defined comorbidity as a medical condition existing 

independently yet simultaneously with another condition; however, other definitions have 
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implied causality between certain comorbid disorders. Research in community and clinical 

samples of headache patients suggests a bidirectional association between increased headache 

diagnosis and depression/anxiety (Lanteri-Minet, Radat, Chautard & Lucas, 2005; Smitherman, 

McDermott, & Buchanan, 2011). Frediani and Villani (2007) clarified that this ‘bidirectional 

relationship’ indicates an association which “seems to arise from the two conditions reciprocally 

affecting each other … rather than resulting from a one-way action (p. S163)” which strikes the 

possibility that mood disorders are secondary to chronic migraine attacks. Bidirectional and 

cross-sectional associations between migraine and various somatic and psychiatric conditions 

have been reported within migraine and headache literature.  

For example, in a 2004 study, with participants from a mixed model health maintenance 

organization, the overall prevalence of major depression was 28.1% for migraine, 19.5% for 

probable migraine, 23.9% for migraine and probable migraine polled together, and 10.3% for the 

control group (Scher, Bigal & Lipton, 2005). Furthermore, compared with controls, the 

prevalence of major depression was elevated in all migraine groups on both crude and adjusted 

(by age, sex, education) prevalence ratios (Scher et al., 2005). Likewise, large-scale population 

based studies estimated that persons with migraines are approximately 2.2 to 4.0 times more 

likely to have a comorbid diagnosis of depression, an odds ratio of 3.5 to 5.3 for a comorbid 

diagnosis of generalized anxiety disorder, an odds ratio of 3.7 for comorbid panic disorder 

(Hamelsky & Lipton, 2006). Breslau et al.’s 2003 two-year longitudinal population-based study 

measured the bidirectional associations of migraine, severe non-migraine headache and 

depression considering the extent to which headache increased the incidence risk of depression 

and vice versa (Scher, Bigal & Lipton, 2005). Results found that participants with baseline 

depression increased their relative risk of migraine incidence (RR 3.4, 1.4-8.7), but not with 
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other severe non-migraine headaches; and the incidence risk of depression was higher for 

participants with baseline migraine (RR 5.8, 2.7-12.3) and marginally higher for those with 

severe non-migraine headache (RR 2.7, 0.9-8.1) (Scher, Bigal & Lipton, 2005).  

Migraine has long been recognized as associated with a characteristic set of psychiatric 

disorders, as seen in clinical and general population studies with adults, the most relevant 

disorder for this study being major depression (Jette et al., 2008; Lanteri-Minet, Radat, Chautard 

& Lucas, 2005; Torelli, Lambru & Manzoni, 2006). Notably, research has found the risk of 

suicide to be higher in patients with migraine (Jette et al., 2008). The significant association 

between migraine and major depression has been also observed in several studies conducted on 

adolescents selected from community-based populations (Lanteri-Minet, et al., 2005).  

While the literature often reports comorbidity of these psychiatric disorders and migraine, 

data from clinical populations has confirmed this same comorbidity to be present in patients with 

CTTH and CDH (Torelli, Lambru & Manzoni, 2006; Heckman & Holroyd, 2006). In fact, the 

rate of psychiatric disorders in patients with CTTH has been found to be equal to and sometimes 

greater than the rates found in migraine patients (Heckman & Holroyd, 2006). Specifically, 

studies with clinical samples reported psychiatric comorbidity in 40-90% of patients with 

primary CDH; and a reported 40-50% of patients with CTTH treated in primary care settings and 

up to 84% of patients with CTTH treated in specialty clinics (Lipchik & Penzien, 2004). The bi-

directionality of this association has been demonstrated both when looking at the occurrence of 

affective symptoms in chronic headache and migraine patients and conversely when looking at 

migraine occurrence in subjects with depression (Lanteri-Minet et al., 2005). 
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Pathophysiology of Depression and Migraine 

Research on the etiology of migraine and psychiatric disorders, particularly major 

depression, has found common underlying pathologic mechanisms (Nimnuan & Srikiatkhachorn, 

2011; Frediani & Villani, 2007). Dysregulation of or imbalances in the neurotransmitters 

serotonin, norepinephrine, and dopamine are strongly associated with depression (Shulman, 

2013). Serotonin is involved in regulating many important physiological functions – including 

sleep, sexual behavior, aggression, eating, and mood – with current research suggesting that a 

decrease in serotonin production can cause depression in some people (Nimnuan & 

Srikiatkhachorn, 2011; Nemade, Staats Reiss, & Dombeck, 2007). Another line of research 

investigated relationships between norepinephrine, stress, and depression suggested that the 

deficiency of norepinephrine in certain areas of the brain was responsible for creating depressed 

mood. Norepinephrine aids our bodies recognizing and responding to stressors. Research 

suggests that people who are susceptible to depression may have a norepinephrinergic system 

that does not efficiently handle the effects of stress. Finally, dopamine plays a key role in 

regulating our drive to seek out rewards and obtain a sense of pleasure from activities or people 

prior to becoming depressed. (Nemade, Staats Reiss, & Dombeck, 2007).  

Graves (2006) noted that the vascular changes associated with migraines are actually 

responses to neural changes, rather than the cause as previously believed. The pathophysiology 

of migraine, involving the trigeminal nerve, can be described as the release of 

neuroinflammatory peptides in response to stressors with two consequences (Graves, 2006). 

First, serotonin is released, causing vasoconstriction and vasodilation (pain around the temples 

and eyes); second, is the sensitization of the trigeminal system (progressing from peripheral to 

central sensitization) resulting in cutaneous pain (of the skin or scalp) from an innocuous 
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stimulus which typically is not painful. (Graves, 2006). The trigeminal nerve is the largest of the 

cranial nerves, primarily responsible for sensation in the face, and because of this sensory 

information is processed via parallel pathways in the CNS, it is thought to be involved in the 

cause of migraine (NHS, 2010). In a clinical article reviewing the psychiatric comorbidities of 

migraine, Nimnuan and Srikiatkhachorn (2011) explained that the dysregulation of aminergic 

neurotransmitters in the central nervous system, specifically serotonin and dopamine, is the most 

likely hypothesis for explaining the comorbidities. Hamel (2007) cited evidence that suggests 

that a state of low serotonin “facilitates activation of the trigeminovascular nociceptive pathway, 

as induced by cortical spreading depression (p.1295)” – the cause of both migraine pain and 

migraine aura. 

The clinical evidence of this bidirectional hypothesis is found in the medications that act 

on serotonin (i.e. SSRIs and SNRIs) which can be used effectively, both in the prophylaxis of 

migraine and in the treatment of depression (Nimnuan & Srikiatkhachorn, 2011; Frediani & 

Villani, 2007; Baskin et al., 2006). These antidepressants work for both conditions because they 

enhance norepinephrine or serotonin transport through the inhibiting reuptake in the synaptic 

cleft (Baskin et al., 2006). 

STATEMENT OF THE PROBLEM 

The shared pathophysiology of depression with chronic headache and migraine sufferers 

has been found to be the rule rather than the exception. Psychiatric disorders, including bipolar 

and depression, have consistently been associated with migraines (Breslau, 1998; Breslau et al., 

1994, Lipton et al., 2000; Merikangas et al., 1993). The comorbidity of these affective disorders 

and neurological conditions has been observed and studied extensively in various experiments 

including epidemiologic studies, clinical samples, family and twin studies, and longitudinal 
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studies (Beghi et al., 2007; Bigal & Lipton, 2004; Hamelsky & Lipton, 2006; Lanteri-Minet, et 

al., 2005).  For instance, an earlier population-based study found greater disability was 

experienced among migraine sufferers with comorbid depression than among participants 

without comorbid headache disorders (Lanteri-Minet, Radat, Chautard & Lucas, 2005). Due to 

the high prevalence of comorbidity between neurological and psychiatric disorders, it is 

imperative that practitioners and physicians maintain diagnostic vigilance and consider both 

types of disorders when formulating treatment plans (Hamelsky & Lipton, 2006).  

In a review of epidemiological migraine studies from the previous 15 years, Lipton and 

Bigal (2007) noted that 98% of patients in population studies take medications for their 

headaches. Of the 98%, 57% reported adequately self-treating their migraines with over-the-

counter (OTC) medications while 41% reported taking prescription medications alone or in 

combination with OTCs (Lipton & Bigal, 2007). However, survey data indicated only 29% of 

migraine sufferers reported being “very satisfied with their usual acute treatment” (Lipton & 

Bigal, 2007). Moreover, migraine and tension-type headache have been found to be a clinically 

progressive disorder evolving from episodic to chronic (Lipton & Bigal, 2007).  

A 2003 cross-sectional, population-based epidemiological study conducted by Scher and 

colleagues (2003) aimed to better understand the prognosis and etiology of chronic daily 

headache (CDH) and describe the factors predictive of onset or remission of CDH in an adult 

sample. The researchers interviewed 1,932 participants, 1,134 of which were potential CDH 

cases (180+ headache days per year) and 798 controls (2 to 104 headache days per year). Their 

results yielded the identification of specific and statistically significant risk factors associated 

with the development of CDH, including the following: attack frequency, medication overuse, 

low socioeconomic status, obesity, stressful life events, snoring and head injury (Scher et al., 
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2003). Further, excessive use of OTCs in combination with caffeine, narcotics and barbiturates 

were associated with an increased risk of developing CDH; however, aspirin was determined 

protective (Lipton & Bigal, 2007; Scher et al., 2003).  

While epidemiological studies have consistently confirmed headache patients are at a 

significantly higher rate of also suffering from a psychiatric disorder, a smaller but growing body 

of literature implicates psychiatric comorbidity as a risk factor for headache chronification 

(Smitherman, Maizels, & Penzien, 2008; Scher, Lipton & Stewart, 2002).  The term 

“chronification” is used primarily in the pain literature in reference to the process by which 

episodic pain becomes chronic (Tepper, 2013; Scher et al., 2008). Specifically, many patients 

with chronic headache conditions endorse higher levels of depression than do their non-headache 

counterparts (Smitherman et al., 2008). In terms of societal cost, the comorbidity of 

chronification is associated with poorer headache prognosis and treatment satisfaction, increased 

headache-related disability and substantially higher medical costs and healthcare utilization 

(Smitherman et al., 2008; Jette et al., 2008; Shapiro & Goadsby, 2007). Although the empirical 

research about headache chronification recognition and management is quite limited, this 

evolved conceptualization of headache as a progressive disorder – with modifiable and 

identifiable risk factors – is consistent with other findings (Scher et al., 2008; Smitherman et al., 

2008). 

Although antidepressants are a common treatment of chronic migraine and chronic daily 

headache, why these medications are useful in treating head pain requires further explanation; 

however, Sammons’ 2005 study indicated that the SRIs did not appear to “confer any specific 

benefit in the treatment of head pain, and indeed they may be less effective than older agents”. 

Furthermore, in a meta-analysis conducted by Tomkins et al. (2001), the association between 
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improvement in head pain and depressive symptoms in headache patients treated with anti-

depressants was present in some but not the majority of studies examined (Baskin, Lipchik & 

Smitherman, 2006; Sammons, 2005). Across studies validating the relationship between head 

pain and depression improvements, the strength of the relationship was deemed modest at best 

(Sammons, 2005). In an updated review of statistics from government health surveillance studies 

on the prevalence and burden of severe headache and migraine in the US, Burch and colleagues 

(2015) found in 2010 while triptans were administered in 1.5% of emergency department visits 

for headache, 35% of these visits administered opioids. In the earlier statistical review of national 

surveillance studies, Smitherman and colleagues (2013) found triptans accounted for nearly 80% 

of the prescribed migraine analgesics at primary care office visits in 2009. 

Combined pharmacological and psychological treatment interventions have been poorly 

studied in head pain (Sammons, 2005). Although epidemiologic studies note that approximately 

38% of migraineurs need preventive therapy, only 3% to 13% currently use it (Lipton, Bigal, 

Diamond, Freitag, Reed, Stewart, 2007; Smitherman et al., 2013). This gap between migraine 

prevalence and appropriate treatment highlights the impact of migraine (and severe headache) as 

a major public health problem that will persist until there is an improvement in recognition of 

headache burden and adequate provider assessment (Smitherman et al., 2013). In 2001, Holroyd 

and colleagues conducted one of few combined treatment trials comparing the efficacy of a 

tricyclic anti-depressant (TCA, either amitriptyline or nortriptyline), a home-based cognitive-

behavioral therapy stress management regimen, or placebo in the management of chronic daily 

muscle tension headache. In patients with CTTH and comorbid mood disorders, Holroyd and 

colleagues (2001) found both tricyclic treatment and CBT demonstrated a greater treatment 

(Baskin et al., 2006). 



 

14 

PURPOSE OF THE STUDY 

Strong epidemiological evidence suggests that headaches, particularly migraine, are 

associated with an increased risk of comorbidities including physical conditions (e.g. 

musculoskeletal conditions, immune and inflammatory diseases, asthma, rheumatoid arthritis, 

cardiovascular disease and stroke) (Merikangas, 2013; Kurth et al., 2011; Kalaydjian & 

Merikangas, 2008). A national US comorbidity survey replication study found the association 

with obesity to be attributable to headache in general rather than migraine, whereas hypertension 

was the only chronic physical condition specifically associated with migraine rather than general 

headache (Merikangas, 2013). Notably, among a group of the most disabling chronic disorders, a 

World Health Organization survey rated severe migraine equal to psychosis, dementia and 

quadriplegia; and profoundly interpreted this ranking to indicate that one-day living with severe 

migraines is considered to be as disabling as living a day with quadriplegia (Miller & Matharu, 

2014).   

Moreover, compared to their headache-free counterparts, adults with chronic headache 

conditions are more likely to rate their health as poor or fair, endorse physical and psychological 

limitations, and seek healthcare four or more times per year (Kalaydjian & Merikangas, 2008). 

Additionally, negative health perception and health utilization were more strongly influenced by 

comorbid psychological disorders rather than physical conditions – which underscore the 

importance of the implications for the clinical evaluation and treatment of headache in the 

general population (Kalaydjian & Merikangas, 2008). The importance of epidemiological studies 

in headache science has been increasingly recognized, thereby improving opportunities for 

treatment and prevention (Stovner et al., 2014).  
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Numerous community and population-based epidemiological studies have shown a strong 

relationship between migraine and chronic daily headache and psychiatric disorders, specifically 

depression (Beghi et al., 2007; Bigal & Lipton, 2004; Breslau et al., 1994; Falavigna et al., 2014; 

Fumal & Schoenen, 2008; Hamelsky & Lipton, 2006; Heckman & Holroyd, 2006; Jette et al., 

2008; Lanteri-Minet et al., 2005; Lipton et al., 2000; Merikangas et al., 1993; Smitherman et al., 

2011; & Torelli et al., 2006). Although depression is strongly associated with head pain (i.e. 

migraine, TTH, CDH), use of antidepressants in management of depressive symptoms has not 

predicted improvement in head pain (Sammons, 2005), particularly with TTH which is more 

complex and more difficult to treat (Barbanti et al., 2014; Fumal & Schoenen, 2008). 

Comprehensive treatment plans which address psychosocial stressors and related triggers are 

essential to effective treatment and management of chronic pain. 

Cognitive Therapy (CT) and Cognitive Behavioral Therapy (CBT) are forms of 

psychotherapy pioneered by Dr. Aaron Beck while originally testing psychoanalytic concepts 

about the treatment of depression (Beck, n.d.). Compared to other forms of psychotherapy, 

cognitive therapy is usually more present oriented, time-limited, and solution focused (Goldberg, 

2012; Beck, n.d.). CBT teaches patients specific skills that they can use for the rest of their lives 

– specifically, through identifying distorted thinking, modifying beliefs, relating to others in 

different ways, and changing behaviors (Ehde, Dillworth & Turner, 2014; Goldberg, 2012; Sun-

Edelstein & Mauskop, 2012; Morley, 2011; Gatchel & Rollings, 2008; Beck, n.d.). 

The aim of the study is to determine the effectiveness of an evidence-based intervention 

on headache frequency, severity and level of disability in a community sample with chronic 

headache disorders and depression, by targeting only the depression. The variables of interest are 

reduction of depressive symptoms and headache symptoms over a 4 to 8-week period. This study 
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aims to provide additional evidence for the utilization of multidisciplinary treatment 

interventions for chronic pain conditions. Finally, this study will contribute to the literature on 

the efficacy of behavioral treatment of chronic head pain, specifically with the psychosocial 

intervention of cognitive behavioral therapy.  

THEORETICAL FRAMEWORK 

The framework this study will operate from is the biopsychosocial model (figure 1), and 

serves as the replacement of the earlier and outdated biomedical approach to pain (Gatchel, 2004 

& 2013; Gatchel & Howard, 2015). This model addresses the person holistically in all of their 

complexity – which includes conceptualizing physical and biological factors, psychological state 

and beliefs, in addition to the influence of family, social and work/school environment (Hooten 

et al., 2013). Despite the domination of the biomedical model in the conceptualization and 

treatment of health over the past three centuries, it has failed to explain why some people 

develop an illness under the same stressors and exposure while others do not and it does not 

account for diseases with genetic markers not being able to predict or guarantee the onset of that 

disease (Test & Test, 2014; Gatchel, Peng, Peters, Fuchs & Turk, 2007).  

The biopsychosocial model informs the process of diagnosis, management and 

intervention decisions, and the measurement of outcomes (Gatchel & Howard, 2015; Powers et 

al., 2006), particularly in treating chronic pain and headache disorders. Resultant of significant 

advances in understanding the etiology of chronic pain over the past decade, the biopsychosocial 

model has proved to be the most widely accepted and most heuristic perspective to the 

understanding and treatment of chronic pain (Gatchel & Howard, 2015; Gatchel et al., 2007). 

Where disease is conceptualized as an “objective biological event” and defined as an altered 

condition caused by the disruption of normal physiological systems, illness is conceptualized as 
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the “subjective experience” associated with the disease state – and represented by the unique 

interaction among the biological, psychological and social factors (Gatchel & Howard, 2015; 

Turk & Monarch, 2002). Thus, chronic pain must be viewed as an illness that can only be 

managed not cured, as with most chronic illnesses (i.e. diabetes mellitus, essential hyptertension, 

asthma, etc.) (Gatchel & Howard, 2015). Consequently, this heuristic approach is directed not at 

the disease but rather towards the illness, while focusing on the diversity of the individual pain 

differences in the overall pain experience (Gatchel, 2015). 

The hallmark of this model is the emphasis on the dynamic and complex interactions 

among physiological, psychological and social factors that often perpetuate and may worsen the 

clinical presentation (Ehde et al., 2014; Gatchel, 2013; Test & Test, 2014). Given this 

advancement in the conceptualization and treatment of the human condition, the biopsychosocial 

model has become regarded as a more effective means of evaluating and treating chronic pain 

patients (Gatchel, 2013; Powers et al., 2006). Each individual experiences pain uniquely; and as 

such an evaluation of such interactions needs to be conducted on an individual basis to allow for 

the tailoring of treatment plans which meet the specific needs of each patient (Gatchel, 2013; 

Hooten et al., 2013, Powers et al., 2006).  

RESEARCH QUESTION & HYPOTHESES 

The research question of interest is: If the depression is treated with a psychosocial 

intervention, in patients with comorbid chronic headaches, does the head pain also improve? 

Consistent with the literature on the use of CBT for chronic pain, and more specifically chronic 

headache disorders, this study will implement empirically supported techniques including 

relaxation, self-instructions (e.g. imagery, motivational self-talk), changing maladaptive beliefs 

(about depression and pain), development of coping strategies (e.g. minimizing catastrophizing 
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and self-defeating thoughts, behavioral activation, increasing self-efficacy & assertiveness), with 

the goal being to effectively reduce depressive symptoms. Specifically, using a pilot randomized 

clinical trial design, the following hypotheses were examined:  

Hypothesis 1: Relative to their counterparts in the Control Condition, individuals with 

frequent migraines (based on ICHD II criteria, 2004) and who also met diagnosis for a 

depressive disorder (based on DSM-5, 2013) will demonstrate significant reductions in 

depressive symptoms, headache days and headache-related disability immediately after receiving 

a cognitive-behavioral intervention for depression. Hypothesis 2: Relative to their counterparts in 

the Control Condition, the psychosocial intervention will positively and significantly impact 

participants’ pain management self-efficacy and improve participants’ quality of life. 

Specifically, the intervention participants will demonstrate significantly increased self-efficacy 

and greater internal locus of control (as opposed to external LOC) along with the depressive and 

headache symptom reduction – which would continue to help participants with symptom 

management after conclusion of the study. 
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Figure 1.  Conceptual model of the biopsychosocial theoretical framework (Gatchel, 2004).  
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CHAPTER 2 

REVIEW OF THE LITERATURE 

CBT and Treatment of Depression 

Cognitive behavioral therapy is a well-documented empirically supported treatment for 

depression and other psychiatric disorders. The goal of CBT is to replace patients’ maladaptive 

coping skills, cognitions, behaviors and emotions with more adaptive coping mechanisms (Ehde, 

Dillworth & Turner, 2014; Gatchel & Rollings, 2008; Sun-Edelstein & Mauskop, 2012). Primary 

strategies for managing depression are (1) behavioral activation (promoting increases in 

productive and enjoyable activities) or (2) cognitive restructuring (modifying negative and self-

defeating automatic thought patterns) (Sørensen Høifoøt et al., 2011; Smitherman et al., 2008).  

A 2006 review of meta-analyses on the empirical status of CBT found CBT to be one of 

the most extensively researched forms of psychotherapy (Butler, Chapman, Forman & Beck, 

2006). Hundreds of studies have demonstrated the efficacy and effectiveness of CBT for 

treatment of psychiatric disorders, psychological problems and medical problems with a 

psychiatric component (Butler et al., 2006; Beck, n.d.).  According to the World Health 

Organization (WHO), depression affects at least 350 million people worldwide and is the leading 

cause of disability worldwide; and although depression is treatable, many people do not receive 

the support or treatment they need (WHO, 2012). Similarly, Sørensen Høifoøt and colleagues 

(2011) noted several investigations found 21-65% of patients treated in primary care for 

depression received psychosocial guideline-concordant treatment. 
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In a selective review of CBT in primary care settings, CBT was found to be an effective 

treatment for depression, whether it was supported by general physicians, nurses, social workers 

or mental/ behavioral health providers (Sørensen Høifoøt et al., 2011). Sørensen Høifoøt and 

colleagues (2011) also reported psychological presentations to account for 30% of primary care 

consultations and that patients generally prefer psychological treatment to medication. Sørensen 

Høifoøt and colleagues (2011) further noted the projected lifetime risk of depression to be up to 

31%. European epidemiological studies demonstrated a 1-year prevalence for depression (7% in 

men, 11% in women); and highlight the substantial impairment these persons experience in 

multiple functional domains within daily life (e.g. increased medical service utilization and 

reduced quality of life) (Sørensen Høifoøt et al., 2011). 

CBT and Treatment of Chronic Pain 

Chronic pain is a condition influenced by a combination of biopsychosocial factors, the 

consequences of which must be assessed to attain optimal treatment, and is estimated to affect 

100 million US adults (Ehde et al., 2014). CBT is a class of treatments that have developed in 

response to changing conceptualizations of both pain and of psychological change mechanisms 

(Morley, 2011). The psychology of chronic pain is extensive and ranges from attention control 

and factors influencing performance of important social roles to aspects of identity construction 

(Morley, 2011). Empirical research on the treatment of chronic pain with CBT emphasizes the 

role and impact of cognitive factors on pain and pain management (e.g. appraisal & beliefs, 

catastrophizing and fear-avoidance beliefs, perceived control & self-efficacy, and vulnerability & 

resilience) (Gatchel et al., 2007). Gatchel and colleagues (2007) defined CBT, within the 

parameters of pain management, as a widely varying treatment approach that offers varying 

selections of the following strategies: relaxation or biofeedback, self-instructions (e.g. imagery, 
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motivational self-talk), changing maladaptive beliefs about pain, development of coping 

strategies (e.g. minimizing catastrophizing and self-defeating thoughts, increasing assertiveness), 

and goal setting.  

Morley, Eccleston and Williams (1999), in an influential meta-analysis and systematic 

review of 25 RCTs of cognitive behavioral therapy for the treatment of pain (excluding 

headache), concluded CBT to be an effective treatment for a variety of chronic pain conditions. 

The underlying proponent for CBT in pain management programs was that CBT provides an 

additional option, aside from medication, for limiting the impact of pain the patient experiences 

while assisting them to resume normal functional activities (Morley et al., 1999). Similarly, 

Gatchel et al. (2007) described CBT techniques as embedded within more “comprehensive pain 

management programs that include functional restoration, pharmacotherapy, and general medical 

management” (Gatchel et al., 2007, p. 606). For example, in a 2006 study cited in Gatchel and 

Rollings (2008), the effectiveness of CBT was evaluated in treatment of a cohort of chronic pain 

patients (75% of whom had chronic low back pain). At the long-term follow-up, they found the 

combination of CBT with a traditional spinal medical procedure yielded significant improvement 

in disability, self-efficacy, affective stress and catastrophizing in this cohort which previously 

showed a suboptimal response to either treatment when administered alone (Gatchel & Rollings, 

2008). 

In an updated review, Williams, Eccleston and Morley (2012) provided a reaffirmation 

that “psychological interventions can reduce pain, disability, psychological distress and 

catastrophic ways of thinking about pain” (p.15).  Williams and colleagues (2012) aimed to 

evaluate the effectiveness of psychological therapies for chronic pain (excluding headache) in 

adults, compared with treatment as usual (TAU), waiting list control, or placebo control, for 
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pain, disability, mood and catastrophic thinking conducted a review of 42 RCTs meeting criteria, 

of which 35 provided data. This review concluded that at post-treatment, compared with TAU or 

waitlist controls, CBT demonstrated statistically significant though small effects on pain and 

disability and moderate effects on mood and catastrophizing; at the 6 and 12 month follow-up, 

mood was the only significant effect (Williams et al., 2012). However, compared with active 

controls CBT was not superior for pain for mood outcomes, despite showing small, statistically 

significant benefits for disability and catastrophizing post-treatment; at the 6 and 12 month 

follow-up, benefits were found only for disability (Williams et al., 2012). 

Current Treatment of Headache and Implications 

The two approaches to pharmacological treatment are acute pharmacotherapy and 

prophylactic pharmacotherapy, and are further delineated based upon frequency of headache 

attacks (i.e. episodic vs. chronic). The first line of pharmacologic treatments for episodic TTH or 

migraine are typically simple analgesics and non-steroidal anti-inflammatory drugs (NSAIDs), 

with the second line consisting of combination analgesics containing caffeine (e.g. excedrine) 

(Freitag, Lyss & Nissan, 2013; Lipton, Serrano et al., 2013; Couch, 2011; Bendtsen et al., 2010; 

Fumal & Schoenen, 2008; Saper, 2008). The common dosage for these abortive, non-specific 

treatments are as follows: Paracetamol (500-1000mg), Aspirin (500-100mg), Ibuprofen (800mg), 

Naproxen sodium (825mg), and Caffeine combination (65-200mg).  In most trials, NSAIDs have 

been found to be superior to aspirin, with Ibuprofen as the first choice of treatment for acute 

TTH (Freitag et al., 2013; Couch, 2011; Bendtsen et al., 2010; Fumal & Schoenen, 2008; Saper, 

2008).   

However, frequent and excessive use of these acute pharmacologic treatments has 

become a widespread problem which leads to medication overuse (Miller & Matharu, 2014; 
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Lipton, Serrano et al., 2013;Tepper, 2013; Bendtsen et al., 2010; Fumal & Schoenen, 2008; 

Saper, 2008; Lipton & Bigal, 2007; Scher et al., 2003). Castien et al. (2009) aptly noted patients 

with chronic TTH (CTTH) report functional and emotional impairments (e.g. loss of workdays, 

sleep disturbances, emotional well-being) and are at risk for medication overuse. Medication 

overuse headache (MOH) occurs when typically effective abortive agents are overused, and the 

over-consumption results in decreased efficacy for headache relief (Miller & Matharu, 2014; 

Saper, 2008; Weeks, 2013). Tepper (2013) further noted that medication overuse headache 

(MOH), or rebound headache, often sneaks up on headache patients because the medications 

work initially, but as they are continually used, they become less effective until they stop 

working altogether.  

For preventative treatment of chronic TTH, amitriptyline (a tricyclic antidepressant) is 

the first-line choice, while mirtazapine (a noradrenergic and specific serotonergic antidepressant) 

and venlafaxine (a serotonin and noradrenaline reuptake inhibitory) are second-line medications 

(Bendtsen & Jensen, 2011; Bendtsen et al., 2010; Fumal & Schoenen, 2008; Saper, 2008; Lipton 

& Bigal, 2007; Scher et al., 2003). Many studies note the first-line preventative treatment for 

migraines to be triptans (e.g. sumatriptan), beta-blockers (e.g. propranolol) or tricyclic anti-

depressants (e.g. amitriptyline) (Miller & Matharu, 2014; Lipton, Serrano et al., 2013; Saper, 

2008; Rampello et al., 2004). Though increasingly used for pain relief of chronic migraine and 

CDH, treatment via narcotics (opioids, hydrocodone, and oxycodone being the most common) or 

butalbital (barbiturate) combinations should be avoided to prevent MOH (Miller & Matharu, 

2014; Tepper, 2013). Shapiro (2012) noted that while opioids are a mainstay of therapy for acute 

pain conditions, they actually have a very limited role in recurrent headache conditions (i.e. 

migraine). Moreover, the use of opioids characteristically renders other medications less 
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effective, which significantly increases the risk for worsened frequency and severity of headache 

and migraine attacks (Shapiro, 2012). 

While MOH is a real problem in the treatment of TTH and migraine, particularly for 

chronic presentations and CDH, the efficacy of many prophylactic drug treatments is often 

hampered by side effects (Weeks, 2013; Bendtsen et al., 2010; Saper, 2008; Sammons, 2005; 

Campbell, Penzien, & Wall, 2000). This fact again stresses the importance of collaboration 

between patients and providers (Miller & Matharu, 2014; Barbanti et al., 2014; Nicholson et al., 

2011), while also providing another explanation for the gap between migraine prevalence and 

appropriate treatment (Smitherman et al., 2013). Additionally, Hughes, Wu and colleagues 

(2013) cited prior research which indicated that only 42.5% of patients with headache conditions 

receive treatment or care consistent with current guidelines. Furthermore, in their study of 

healthcare workers with headaches, more than 30% of their sample was not using any 

medications while 60% reported unsatisfactory treatment (Hughes et al., 2013). They also noted 

the relationship between headache severity, increased medication and poorer treatment outcomes 

which present ongoing challenges for their provider (e.g. monitoring symptoms, individualizing 

treatment, and continually assessing for symptom reduction) (Hughes et al., 2013). 

CBT for Treatment of Headache and Migraine 

Smitherman and colleagues (2008) accurately assessed that during assessment and 

treatment of headache, the majority of headache patients would benefit from attention to 

psychological factors. Because of the complex relationship between the various 

pathophysiological aspects of TTH, elucidating the difficulty in treating this disorder, 

multimodal approaches should be implemented through a stepped-care approach, either 

sequentially or in combination (Fumal &Schoenen, 2008). However, because the majority of 
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headache patients are treated in primary care or emergency department settings (Burch et al., 

2015; Falavigna et al., 2013; Smitherman et al., 2013) with brief physician interaction, the 

successful implementation of comprehensive bio-behavioral programs is not always feasible 

(Smitherman et al., 2008). 

Weeks (2013) emphasized the fact that behavioral and non-pharmacological treatments 

for chronic migraine should not be considered anti-pharmacological but rather as an alternative. 

Haque et al. (2012) similarly found that most people with headache disorders utilize many non-

pharmacological measures as a means of alleviating headache pain, especially since the majority 

of the precipitating and relieving factors of migraine and TTH are both similar and common. A 

2007 meta-analytic review echoed this finding that these common non-pharmacological 

treatments (e.g. relaxation training, EMG biofeedback, CBT, and thermal biofeedback combined 

with relaxation training) are effective for both TTH and migraine headaches (cited in Weeks, 

2013).  

Reasons listed for why migraine patients seek these non-pharmacological treatments 

include the following: poor tolerance/response to preventive medications, medical 

contraindications to medications, history of overuse of acute care medications, (planned) 

pregnancy or nursing, to acquire coping strategies for significant stress or pain, and patient 

preference (Weeks, 2013; Campbell, Penzien, & Wall, 2000).  The US Headache Consortium 

stated that in most instances, behavioral and physical interventions were used as preventative 

treatment of migraine rather than as a means of alleviation of pain after the fact (Campbell et al., 

2000). Campbell and colleagues (2000) also noted five long-term goals for non-pharmacological 

treatment of migraine as part of the evidence-based guidelines for migraine headache: (1) 

reduced frequency and severity of headache, (2) reduced headache-related disability, (3) reduced 
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reliance on poorly tolerated or unwanted pharmacotherapies, (4) enhanced personal control of 

migraine, and (5) reduced headache-related distress and psychological symptoms (Weeks, 2013). 

Lipchik and Nash (2002) noted that in the treatment and management of chronic daily 

headache, CBT focuses on preventing mild pain from transforming into disabling pain, thereby 

improving headache-related disability, reducing medication overuse, improving affective distress 

and improving quality of life. Additionally, CBT is implemented to reduce responses to stress 

which may trigger, exacerbate and/or sustain headaches, thereby increasing disability and 

distress (Lipchik & Nash, 2002). Furthermore, consistent with the biopsychosocial model, 

cognitive-behavioral treatments (e.g. biofeedback and relaxation training) are introduced as 

methods that reduce physical arousal involved in the onset of headache (i.e. muscle tension, 

vascular responses) (Lipchik & Nash, 2002).  

Holroyd (2002) reviewed the behavioral and psychological aspects of the 

pathophysiology and management of frequent TTH, and noted behavioral treatments (including 

CBT) were efficacious when used as an alternative or as an adjunct to medications. Holroyd 

(2002) further noted that while clinical trials comparing tricyclic antidepressant medications and 

CBT for CTTH yielded similar treatment outcomes, the combination of the two would likely 

enhance outcomes as was discovered in a large study conducted the previous year (Holroyd, 

O’Donnell, et al., 2001).  

More recently, Fumal and Schoenen (2008) reviewed current knowledge about treatment 

and management of TTH and cited solid scientific support for use and effectiveness of non-

pharmacological behavioral treatments such as relaxation and electromyography (EMG) 

biofeedback therapies. In fact, the combination of relaxation and EMG behavioral feedback 

training led to a nearly 50% reduction in TTH headache activity (Fumal & Schoenen, 2008). 
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CBT interventions (e.g. stress management) were also presented as an effective means of 

reducing TTH activity; however, the researchers stated CBT was most effective in combination 

with relaxation and EMG biofeedback. A remarkable finding was that although sole use of these 

behavioral interventions were yielded improvements in headache activity more slowly compared 

to pharmacological treatments, headache improvement was maintained for longer periods of 

time, up to several years, without monthly follow-up (through either the therapist or monthly 

sessions) (Fumal & Schoenen, 2008). 

Treating Pain with Comorbid Depression 

While the literature is replete with evidence for the bidirectional relationship between 

headache and psychiatric disorders, few other pain disorders (except back pain, fibromyalgia and 

IBS) have been studied for the presence of this same relationship (Ligthart, Gerrits, Boomsma, & 

Pennix, 2013). Despite the combination of pain and depression seen in clinical practice and 

reported by patients, few studies focus on the influence of pain and psychiatric comorbidity and 

its intersectionality (Gerrits, Vogelzangs, van Oppen, van Marwijk, van der Horst & Penninx, 

2012). A 2003 literature review did however note 14 studies on patients assessed for pain with 

comorbid depression which found the mean prevalence of pain to be 65%, within a range of 15-

100% (Gerrits et al., 2012).  

In the investigation of the interrelationship between depression, migraine and pain 

(n=2,981) Ligthart et al. (2013) observed the following: (1) the strongest associations were 

between depression and chest pain, neck pain, and strict migraine, (2) probable migraine and 

mild non-migrainous headache were more weakly associated with depression, (3) association 

with pain was strongest in patients with combined psychiatric disorders, (4) combined 

psychiatric disorders were associated with a higher number of pain sites (compared to depression 
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alone). Consistent association among migraine and pain in other sites was observed; however, 

these observations were significantly weaker after depression was added to this model (Ligthart 

et al., 2013). Finally, associations with neck pain, orofacial pain and abdominal pain were most 

evident after adjusting for the effects of comorbid depression (Ligthart et al., 2013). Ligthart et 

al. (2013) also noted that several of these important findings are consistent with previous 

findings. While CBT alone may not address all of the important factors which contribute to the 

chronic pain (i.e. biological factors), research has shown that CBT may improve care for patients 

with psychiatric comorbidities (Gatchel & Rollings, 2008; Sun-Edelstein & Mauskop, 2012).  

Gerrits et al. (2012) studied the impact of pain on depressive disorders and found pain to 

be associated with a worse prognosis for comorbid depressive disorders; and the chronic pain 

variables were especially strong predictors of chronicity of depression. The review of prior 

research found increasing attention being paid to collaborative care studies for patients with 

depression, several of which showed positive results with combined psychological and 

antidepressant therapies on the reduction of various pain symptoms; however, several found 

either poorer treatment response or worse depression (Gerrits et al., 2012). 

CBT Treatment for Chronic Headache with Depression 

Approximately 33 to 50% of chronic headache patients have mild to moderate 

depression; and traditional headache treatment has been proven to be less effective in depressed 

patients (Martin, Meadows et al., 2013). Barbanti and colleagues (2014) reviewed various studies 

evaluating the effectiveness of pharmacologic, non-pharmacological and other treatments for 

patients with chronic TTH and chronic TTH with psychiatric comorbidities. They found that 

CBT decreased TTH activity by 50% or more in 40-50% of the patients and for patients with 

higher stress levels and psychiatric comorbidities, CBT combined with relaxation training was 
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found to be most effective (Barbanti et al., 2014). The same study did however note that the most 

beneficial prophylactic treatment of unremitting TTH or concurrent mood disorders was the 

combination of CBT with antidepressants (Barbanti et al., 2014). The review, though brief and 

with additional focus of manual therapy in the treatment of TTH in primary care settings, 

underscored the benefits TTH patients may receive from treatments aside from simple analgesics 

(Barbanti et al., 2014).  

In the 2010 European Federation of Neurological Societies (EFNS) guidelines on the 

treatment of TTH with psycho-behavioral methods, Bendtsen, Evers et al. (2010) remarked that 

the common psychosocial treatment methods of EMG biofeedback, CBT and relaxation training 

have been the most investigated, yet stated only a few trials have provided sufficient power and 

clear outcomes on their effectiveness; and hypnotherapy did not have enough convincing 

evidence for the few reported effects it had in treating TTH. As did other studies encountered 

within this literature review, Bendtsen et al. (2010) cited the conflicting results of the Holroyd et 

al. studies of 2001 and 2002 which studied the efficacy of headache treatment with either CBT , 

tricyclic antidepressants, placebo or combined treatment; and determined that while CBT may be 

effective treating TTH, there was not any convincing evidence.  

Similarly, Verhagen and colleagues (2014) reviewed RCT behavioral treatments of 

CTTH in adults, compared to no treatment, waiting list, or other treatment. Of the 44 RCTs 

selected, only 29 had sufficient outcome data, eight of which examined the effectiveness of CBT 

(Verhagen et al., 2014). No significant differences were found between CBT and placebo or a 

tricyclic (amitriptyline) on headache improvement in four of the RCTs (n=430), and no 

significant headache outcomes were found when CBT was used as an adjunct to relaxation 

therapy in the remaining four RCTs (n=186) (Verhagen et al., 2014). Overall, this review found 
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no indications that these commonly used behavioral therapies were better than waiting list or 

attentional controls in improving TTH outcomes (Verhagen et al., 2014). Bendtsen and Jensen 

(2011) found evidence of EMG biofeedback having an effect on TTH but did not find 

convincing evidence of CBT or relaxation training on TTH. 

Conversely, a 2011 review of non-pharmacologic treatment for both migraine and TTH 

not only found behavioral treatment to possess the most evidence for successful headache 

management, but also endorsed the recommendation that these behavioral therapies should be 

first-line options for prophylactic treatment (Nicholson, Buse, Andrasik & Lipton, 2011). 

Nicholson and colleagues (2011) further clarified that the patients most likely to benefit from 

non-pharmacologic treatment have any of the following: comorbid mood or psychiatric 

disorders, difficulties coping with headache/significant headache-related disability, medication 

overuse, trauma history, patient preference for a specific treatment modality or significant 

problems managing stress. As with any treatment, physical or psychological, active collaboration 

between patient and provider is required when choosing the optimal interventions which both 

meet the patient’s needs and preferences (Miller & Matharu, 2014; Barbanti et al., 2014; 

Nicholson et al., 2011).  This review found the same results as Barbanti and colleagues (2014) as 

did the US Headache Consortium (2000), that CBT yielded reduced TTH activity by 50% or 

more in 40-50% of the patients; however, this review suggested CBT to be a class I, indicating it 

exhibits the highest level of evidence for headache prevention (Nicholson et al., 2011).  

Finally, Test and Test (2014) conducted a literature review to discern the efficacy of 

mindfulness-based cognitive therapy (MBCT) in treating depression and found MBCT protected 

participants from depressive episode recurrence and relapse who had been previously treated 

with antidepressants. The findings of this review provided evidence that MBCT is effective as a 
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preventative treatment for depression (Test & Test, 2014). Their implications for further research 

align with the purpose of this proposed pilot study because perceived stress and self-efficacy 

were negatively correlated with higher depression and lower dispositional hope (Test & Test, 

2014); however, cognitive therapies are shown to be effective in helping individuals cope with 

their situation (i.e. chronic headache/migraine, chronic pain, comorbid psychiatric disorders). 
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CHAPTER 3 

METHODOLOGY 

Participants 

Participants of this pilot study were primarily recruited from Mercy Health Center, a 

primary care center in a rural Southeastern town and from the Henry Ford Health System in a 

large, urban Midwestern city. Participants were also recruited from the clinicaltrials.gov online 

posting requisite for all IRB approved clinical intervention studies. Prospective participants 

contacted the student researcher, either by phone or email, in response to flyers posted at Mercy 

Health Center, from provider referrals within the Henry Ford Health System and directly from 

the clinicaltrials.gov online study posting. After they were provided with additional information 

about the study, prospective participants who desired to participate completed an eligibility 

screening by phone. During eligibility screening interviews, provision of informed consent in 

addition to possible benefits and risks associated with the study were discussed with all 

participants.  

This clinical sample was comprised of patients who  met both a chronic headache 

diagnosis (International Classification of Headache Disorders 2nd Edition, ICHD-II, 2004) and 

psychiatric diagnosis of  a depression disorder (emotion formal diagnosis) DSM 5, 2013). Of the 

22 enrolled participants, 9 were recruited from the Southeastern primary care center and 13 were 

recruited from the Midwest health system. Enrolled participants met the following inclusion 

criteria: (1) age 18 to 75 (the peak period for headache activity), (2) have depressive symptoms 

(PHQ-9 score of 5 or higher), and (3) frequent to chronic headache condition (i.e. chronic daily 
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headache or migraine) characterized as approximately 10 or more headache days per month for 

the past 3 months.  

A common technique used in clinical trials to both achieve balance in the allocation of 

participants to treatment arms and reduce bias, particularly with small sample sizes, is blocked 

randomization. The advantages of this restricted randomization method are that it prevents 

imbalances that are more likely with simple randomization and, more importantly, the sample 

tends to be uniformly distributed by key outcome-related characteristics (Efird, 2011; Kang, 

Ragan & Park, 2008; Lachin, 1988). Randomization was conducted once an even number of 

successfully screened prospective participants was reached (i.e. blocks of 2 or 4) to ensure that 

each group had an equal number of participants and met the minimal proposed number of 

participants per study arm. The block sizes and allocation ratio were specified and entered into 

an online tool (Sealed Envelope, 2016) that generated blocked randomization lists.  

Within each block the allocation of participants was random. For example, a block size of 

4 and an allocation ratio of 1:1 would lead to random assignment of 2 subjects to one group and 

2 to the other (Wikipedia, 2016). See Figure 2: NIH CONSORT (Consolidated Standards of 

Reporting Trials) of enrollment, allocation and follow-up in a 2-group parallel randomized trial 

(Hopewell, Hirst, Collins, Mallett, Yu, & Altman, 2011). After eligibility criteria was met and 

randomization was completed, participants in both study arms completed the pre-, post-, and 

follow up measures online through the Qualtrics survey platform via an anonymous link that was 

emailed to them. Paper/ hard copies were available upon request. 
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Figure 2. NIH  CONSORT (Consolidated Standards of Reporting Trials) flow diagram of 
enrollment, allocation and follow-up in a 2-group parallel randomized trial.  

Design 

This pilot study was presented as a pretest-posttest randomized clinical trial evaluating 

the effectiveness of Cognitive Behavioral Therapy targeted to treat depression in persons with 

co-occurring chronic headache pain compared to treatment as usual. Participants who satisfied 

all eligibility criteria were randomized into either the control or treatment group via an online 
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random coin flip program. Randomization was used to isolate and nullify any confounding 

variables and noise.   

Pre-tests, post-tests and 4-week follow-up tests were given to participants in study arms 

to assess for reduction in both depressive symptoms and of headache characteristics (e.g. 

frequency and severity). Upon completion of the online assessment (pre, post or follow-up), 

participants were compensated with a $10 gift card to a retailer of their choice for each 

completed assessment for a total of $30 – retailer selections included Kroger, Meijer, Walmart or 

Amazon. Additionally, the treatment group received $10 for each attended intervention session, 

to offset the travel expense, up to a total of $40. The treatment condition received a 4-week 

manualized cognitive-behavioral intervention to treat the depression symptoms and teach 

adaptive coping strategies that could then later be generalized to headache management.  

Design rationale (i.e. sample size and number of intervention sessions) was supported by 

a review of several meta-analyses of studies conducted with similar aims, designs and 

intervention methods. A search of similar study designs yielded several meta-analyses, 

systematic reviews and stand-alone case studies of CBT interventions treating depression – face-

to-face, computer-based CBT with or without therapist support, and CBT v. control comparison 

– that recruited from community samples. Antoniades, Mazza & Brijnath (2014) conducted a

systematic review of 15 studies on the efficacy of depression treatment for immigrant patients 

(living in the US). Of the 15 studies, 6 described a similar design of a pilot RCT with pre- and 

post-intervention measures, some of which also included a subsequent post-study follow up, with 

sample N sizes ranging from 5 to 38 – though half were in the 10-19 range. Similarly, 3 of the 4 

face-to-face studies in Richards & Richardson’s (2012) meta-analysis reviewed recorded sample 
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N sizes ranging from 20 to 27.  Moreover, a power analysis conducted at α= .05, power = .8, 

effect size = .4 for a multiple linear regression indicated N=22. 

Regarding the length of the intervention, the majority of systematically reviewed studies 

that conducted face-to-face interventions implemented an average of 8 sessions (Twomey, 

O’Reilly, & Byrne, 2015; Cujipers, Berking, Andersson, Quigley, Kleiboer, & Dobson, 2013). 

However, some studies implemented as few as 5-6, though most fell in the 8-12 or 8-16 range 

with very few studies implementing greater than 16 sessions (Antoniades et al., 2014; Quigley et 

al., 2013).  

Procedure 

Participants assigned to the treatment group scheduled their 4 intervention sessions with 

the student researcher upon completion of the pre-test measures. The objective of the CBT 

intervention sessions was to teach the participants to recognize, cope with and manage their 

stress and depression, identify cognitive distortions, provide psychoeducation about behavioral 

activation and the role of mood and activity in the cycle of depression, long-term depression 

management and to address wellness activities (sleep, exercise and dietary hygiene). The 

intervention CBT techniques implemented outlined below in each session (refer to Appendix A 

for the complete treatment manual) and the interventionist instructed the participants on how to 

continue to use these techniques at home after the study conclusion. Each session lasted 

approximately 45-60 minutes except for session 1, which lasted approximately 60-75 minutes. 

Session 1 included a pre-session intervention overview in which participants were taught the 

basics about clinical depression, provided an overview about the CBT approach, and the 

circumstances of the participant's depression were briefly ascertained to partially tailor the 

intervention activities and examples to each participant. This additional time allotted for the pre-
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session served as a “getting-to-know-you” period that allowed the participant and student 

researcher tobetter establish rapport, and ideally enhance the participant’s intrinsic motivation to 

complete the intervention. Prior to beginning sessions 2 through 4, homework from the previous 

module was briefly reviewed to assess comprehension and applicability of module activities. 

After the pre-session overview of session 1, participants were led through Module 1: 

How Thoughts Affect Mood-Part 1 (identified depressed v. non-depressed thoughts; learned to 

distract themselves from/disrupt negative automatic thoughts) and were assigned related 

homework activities. In session 2, participants completed the second half of Module 1: How 

Thoughts Affect Mood-Part 2 (identified, recorded and challenged cognitive distortions via the 

ABCD method) with related homework activities. In session 3, participants were led through 

Module 2: How Activities Affect Mood (defined & recalled enjoyable activities; learned to make 

SMART goals) with related homework activities. In the fourth and final session, participants 

completed Module 3: How Relationships Affect Mood (learned the importance of a strong 

support network & how to expand it; learned how to establish healthy relationships; learned to 

understand thoughts/feelings/expectations of self and others; reviewed assertiveness training for 

boundary setting/toxic relationships) with take home worksheets and an opportunity to provide 

feedback about the intervention (e.g. what they learned, what did and did not work as it applied 

to their specific situations). 

A total of 6 interventionists (doctoral psychology students in different points of the 

graduate program) administered the CBT intervention. Among the interventionists were 2 

females (the primary student investigator and a 3rd year doctoral student) and 3 males (a 3rd year 

doctoral student, a 4th year doctoral student and a pre-doctoral intern). All interventionists were 

supervised by a licensed clinical psychologist. Therapists completed a 2-hour training session to 
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maximize comprehension of the study’s purposes and procedures, the theoretical background of 

the CBT intervention, and the importance of fidelity to intervention protocol. A standardized 

(i.e., briefer) adaptation of a CBT group intervention manual was used by all interventionists to 

facilitate intervention delivery efforts and increase fidelity to intervention protocol. The 

intervention training also reviewed the study’s protocol to be enacted in the event of mental 

health emergencies (e.g., participants being actively suicidal or expressing homicidal intent). 

Current information outlining local mental health organizations in the geographic areas from 

which participants were recruited and telephone numbers of national suicide hotlines were 

provided to therapists during training, and included in the informed consent provided to all 

participants.  

Supervision was conducted vertically, with the primary student investigator speaking 

with each interventionist following each session to assess protocol fidelity and discuss any 

potential clinical issues. No issues arose while this intervention was conducted. However, had 

there been any clinical issues, per the established protocol, the student researcher would have 

discussed them with either site supervisor – Dr. Bernadette Heckman for the Southeastern 

primary care site and Dr. Lisa Matero at the Midwest healthcare system site – as appropriate 

based on the participant’s respective site. 

Measures 

Eligibility screening for all prospective participants was conducted via administration of 

the Patient Health Questionnaire-9 (PHQ-9; Spitzer, Williams & Kroenke, 1999), an abbreviated 

headache diagnostic interview to assess headache frequency and severity, in addition to current 

and past treatment for both their depression and headaches. Upon completion of the eligibility 

screening, the study participants were contacted to complete pre-test, post-test and 4-week follow 
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up surveys comprised of the following measures: self-report of number of headache days for the 

past 30 days, the Beck Depression Inventory-II (BDI-II; Beck et al., 1961), the Migraine 

Disability Assessment (MIDAS; Lipton et al., 2000), the Headache Disability Inventory (HDI; 

Jacobson et al., 1994), the Headache Self-Efficacy Scale: Adaption to Recurrent Headaches 

(HSE; Martin et al., 1993), and the Headache Specific Locus of Control: Adaption to Recurrent 

Headaches (HSLC; Martin et al., 1990). Participants also provided information on the following 

sociodemographic variables: gender, race/ethnicity, sexual orientation, level of education, 

employment status, relationship status, health insurance, duration of headaches in years, type of 

treatment they received (i.e. medication, therapy, alternative, etc.) – past or present – for their 

headaches and depression. The pre-test survey responses established a baseline for perceived 

disability of the participants’ headache and depressive symptoms. See Table 4 in the appendix 

for a comparison of the Cronbach’s alphas from this study compared to a larger, clinical sample 

with similar diversity. 

The PHQ-9 is the 9-item depression module from the full Patient Health Questionnaire 

measure, with each of the 9 items scored from 0 (not at all) to 3 (nearly every day). The total 

score is derived from the sum of the items and may range from 0 to 27. Diagnoses of major 

depression and other depression are diagnoses depending on the number of depressive symptoms 

endorsed and the duration (i.e. “more than half the days” in the past 2 weeks). If present at all, 

regardless of duration, the criteria “thoughts that you would be better off dead or of hurting 

yourself in some way” counts. The additional item added to the end of the diagnostic portion of 

the questionnaire asked patients who endorsed any problems, “How difficult have these 

problems made it for you to do your work, take care of things at home, or get along with other 

people?” The internal reliability of the PHQ-9 was considered excellent (Cronbach's α = 0.89) in 
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the PHQ Primary Care Study (N=3,000) and (α = 0.86) in the replicated PHQ Ob-Gyn Study 

(N=3,000) – through which external validity was achieved with excellent test-retest reliability. 

There was a strong correlation (r=0.84) between the patient self-report PHQ-9 and the PHQ-9 

administered over the phone by a mental health provider within 48 hours. A PHQ-9 score ≥10 

had a sensitivity of 88% and a specificity of 88% for major depression, using the MHP re-

interview as the criterion standard. (Kroenke, Spitzer & Williams, 2001). 

The Beck Depression Inventory-II (BDI-II) was originally developed to assess the 

intensity of depression and is one of the most widely accepted and used depression inventories 

(Richter, Werner et al., 1998). This instrument is a 21 item self-report Likert-scale inventory 

which allows the respondent to endorse four items from 0 to 3, reflecting a continuum of 

depressive severity (French et al., 2000). The total score is derived from the sum of the items 

(French et al. 2000). Richter et al. (1998) noted a strength of the BDI in that it was “designed to 

reflect the depth of depression, monitor changes over time, provides an objective measure for 

judging improvement and the effectiveness or otherwise of treatment methods. The BDI has been 

used in over 2000 empirical studies and remains widely used in research (Richter, Werner et al., 

1998). The instrument was shown to have high internal consistency (α=.91) in addition to a high 

one-week test–retest reliability (Pearson r =0.93), indicating this measure is not “overly sensitive 

to daily variations in mood” (Beck, Steer et al., 1996). Internal consistency for this study sample 

was poor (α=.68). 

In 1999, Stewart and Lipton developed the Migraine Disability Assessment 

Questionnaire (MIDAS) to assess the severity of disability related to migraine with the past 3 

months (Lipton, Stewart et al., 2001). The first 5 items of this 7-item questionnaire focuses on 

disability in three domains of (1) school or paid work, (2) household chores, and (3) family, 
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social, or leisure; and serves as a simple tool to improve physician-patient communication 

(Stewart, Lipton et al., 2001). Stewart, Lipton, et al. (2001) determined the MIDAS 

Questionnaire to be internally consistent, highly reliable, valid, and correlated with physicians' 

clinical judgment. Internal consistency for this study sample was excellent (α=.96). 

The Henry Ford Hospital Headache Disability Inventory (HDI) assesses the impact of 

headache on daily living, headache treatment, and to periodically evaluate the level of disability 

experienced by a patient with headache (Jacobson et al., 1994). Additionally, the HDI is used to 

determine the effectiveness of a management strategy over time with the higher the patient’s 

score on the inventory, the greater the disability caused by the headache (Jacobson et al., 1994). 

The level of disability is interpreted as follows (scores are expressed as a percentage): 10-28% = 

mild disability, 30-48% = moderate disability, 50-68% = severe disability, and 72% or more = 

complete disability. The inventory has demonstrated strong internal consistency, reliability and 

construct validity with a 1 week total score test-retest reliability of 0.76, and a 6-week test-retest 

reliability of 0.83 (Jacobson et al., 1994). Internal consistency for this study sample was 

acceptable (α=.79) for the total scale, good for the Emotional disability subscale (α=.82) and 

acceptable for the Functional disability subscale (α=.70). 

The Headache Self-Efficacy Scale: Adaption to Recurrent Headaches (HSES) is a 51 

item Likert-scale designed specifically for recurrent headache sufferers. Items rated on a 5-point 

scale that ranges from 1 (very confident) to 5 (no confidence). This measure was designed to 

assess the individuals’ confidence in their abilities to prevent headache episodes (e.g. “I can 

prevent headaches by recognizing headache triggers”) and to manage head pain (e.g. “I can 

reduce the intensity of headache by relaxing”) when confronted with personally relevant 
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headache precipitants (Martin et al., 1993). Internal consistency for the current pilot study 

sample was poor (α=.69). 

The Headache Specific Locus of Control: Adaption to Recurrent Headaches (HSLC) is 

33 item Likert-scale designed specifically for recurrent headache sufferers (Martin, Holroyd & 

Penzien, 1990). The HSLC has responses ranging from 1 (strongly disagree) to 5 (strongly 

agree). There are 3 subscales: Health Care Professionals Locus of Control, Internal Locus of 

Control, and Chance Locus of Control. These subscales assess the individual's perceptions (i.e. 

locus of control) about their headache problems and headache relief on three dimensions: the 

individual's behavior (internal factors), healthcare professionals, or chance factors (Martin et al., 

1990). It should be noted that to create a total Internal/External LOC score, items on either the 

Internal subscale or on the two External subscales (Health Care Professionals & Chance) must be 

reverse scored. In this study, consistent with previous reports using this scale, items on the 

Internal subscale have been reverse scored so that higher scores indicate a greater external LOC 

and greater perceived disability. Internal consistency for this study sample was good (α=.82). 

Data Analytic Plan  

Data Preparation. Analyses were conducted on aggregated data by treatment condition 

(i.e. control vs. intervention), to compare the effectiveness of the proposed intervention to usual 

care and other available treatment approaches. All statistical analyses were conducted with the 

latest version of Statistical Package for the Social Sciences. Descriptive statistics and exploratory 

analyses were conducted for the variables of depression, headache severity, headache frequency, 

headache-related disability, headache-related quality of life, and psychiatric comorbidities. The 

data was screened for outliers via measures of skewness, kurtosis and by comparisons of means – 

and no outliers were found. Assumptions of normality were examined via probability plots, 
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Levene's Test for Equality of Variances, and Box’s M Test of Equality of Covariance Matrices. 

Because the baseline scores for Midas-A and MGrade were skewed, and thereby violated the 

assumptioms of normality, the data was subjected to a square root transformation to stabilize the 

variance for the factorial repeated measures ANOVA and meet the assumptioms of normality. 

Descriptive statistics, independent samples t-tests, and chi-squared analyses examined if 

randomization was successful.  

Outcome Analyses. Chi-square tests of association and independent samples t-tests were 

initially conducted to identify associations among demographics assessed at baseline, 

intervention condition, and intervention completion status (completed, dropped). The primary 

intervention outcome analysis compared CBT intervention and control/standard care participants 

using a 2 (condition) x 2 (time) repeated measures ANOVA on the primary outcome measures 

(BDI-2, HDI, and 30-day headache self-report) and the psychosocial measures (HSES and 

HSLC). Clinical change in the primary outcome measures was defined as the relative change in 

symptom frequency and/or severity post-intervention compared to baseline, with the formula 

(Xpre-Xpost)/Xpre. Clinically meaningful change was assessed using Bengtson, et al.’s (2015) 

methodology that categorizes clinically meaningful responses to therapy as: (1) full response =  

≥50% reduction in depressive or headache symptoms from pre- to post-intervention; (2) partial 

response = 25-49% reduction; and (3) no response = <25% reduction. 

Intention-to-treat (ITT) analyses, the standard for controlled clinical trials (particularly 

drug trials), consists of the inclusion of all participants in the analysis according to the group 

determined at randomization (Molnar, Hutton & Fergusson, 2008). One ITT method is the “Last 

Observation Carried Forward” (LOCF). This analysis method assumes that missing values are 

“missing completely at random” (i.e., the probability of dropout is not related to variables such 
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as disease severity, symptoms, group assignment or side effects of treatment) and that the 

participant's responses (e.g., outcome measures) would have been stable from the point of 

dropout to study completion, rather than improving or declining further (Molnar et al., 2008). 

With this method, the participant's missing values after dropout are replaced with the last 

available measurement (Molnar et al., 2008; Streiner & Geddes, 2001). Advantages to this 

analytical approach include the ability for analyses to examine trends over time and that it 

minimizes the number of participants eliminated from the analysis.  
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CHAPTER 4 

RESULTS 

Sample Characteristics 

The sample (N=22) consisted of 19 females and 3 males. Sample characteristics at 

baseline are shown in Table 1. Most participants (M age=41.09 years, min=19, max=63) were  

White (54.5%) or Black (45.5%) and female (86.4%). The majority of the sample completed two 

years of college or less (59.1%), were employed part-time or less (i.e. Unemployed, unable to 

work/on social security disability; 59.1%), had some type of health insurance (68.2%), self-

identified as heterosexual (81.8%), and were single (68.2%). Half were chronic migraineurs for 3 

to 9.5 years and 36.4% were chronic migraineurs for 10 years or more.  

At baseline, participants’ overall mean BDI-II value was 28.55 (sd = 10.35), with 95.5% 

reporting scores greater than 13, the cut-off value recommended to identify mild depression 

(Beck et al., 1996); 50% reported scores in the severe range. Chi-square measures of association 

found no associations among intervention condition and gender, ethnicity, employment status, 

partner status, sexual orientation, health insurance status, or level of education (all ps > .10). A 

series of independent t-tests found no significant differences between intervention condition and 

age or number of headache years (all ps > .44; see Table 2). However, CBT participants reported 

marginally higher number of headache days, in the past 90 days, as measured by the MIDAS at 

baseline (M = 61.45, SD=17.62) relative to Standard Care Control (SCC) group, [(M = 43.45, 

SD=25.48); t(17.78) = -1.93, p=.07]. 
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Attrition Rates 

Eight participants were lost to follow-up, resulting in an overall study attrition rate of 

36.4%. An equal number from each study arm discontinued study involvement.  Most 

participants who discontinued their participation could not be contacted by phone or e-mail 

(n=6), one discontinued participation due to lack of time, and , and one due to loss of a family 

member (n = 1). Independent-group t-tests and chi-square analyses revealed no significant 
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associations between completion status (completed, dropped) and any demographic or 

psychosocial variable assessed at baseline (see Tables 1and 2). 

Treatment Outcomes and Completer versus Non-completer Analyses 

A series of 2 (condition) x 2 (time) repeated measures factorial ANOVAs were conducted 

to assess the “Condition x Time” interaction on the primary outcome measures (BDI-2 Total, 

HDI Total plus the emotional and functional disability subscales, MGRADE: level of disability 

and the 30-day headache self-report) and the psychosocial measures (HSLC Total and HSES 

Total) from baseline to post-intervention.  

Outcomes were assessed between the two conditions using intention-to-treat (N=22) and 

completer-only (N=14) approaches for participants with baseline values. Intention-to-treat 

analyses used data from all 22 participants regardless of number of intervention sessions 

attended. Completer-only analyses used data from the 14 CBT participants who attended all 4 
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intervention sessions, and completed the post-intervention measures, as well as all Standard Care 

Control (SCC) group.  In intention to treat analyses, a Last Observation Carried Forward (LOCF; 

Gupta, 2011; Molnar et al., 2008, Streiner & Geddes, 2001) approach was used to impute 

missing post-intervention values on measures depressive symptoms, headache disability, 

perceived headach-related self-efficacy and locus of control. 

ITT analyses with LOCF 

Beck Depression Inventory.  A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,20)=0.57, p=.46 and no main effect for Condition, F(1,20)=0.21, p=.66.  The “Time x 

Condition” interaction was also not statistically significant, F(1,20)=0.20, p=.66. 

Migraine Disability Assessment (90-day headache report). A 2 x 2 RM ANOVA found a 

statistically significant main effect for Time, F(1,20)=5.705, p=.027, but no main effect for 

Condition, F(1,20)=0.62, p=.44.  However, the main effect for “Time” was complicated by a 

“Time x Condition” interaction that was statistically significant F(1,20)=4.807, p=.04.   

Headache Disability Inventory. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,20)=.71, p=.41 and no main effect for Condition, F(1,20)=.39, p=.54. The “Time x 

Condition” interaction was also not statistically significant, F(1,20)=0.94, p=.76. 

HDI-Emotional disability subscale. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,20) = .020, p=.89 and no main effect for Condition, F(1,20)=.65, p=.43. The “Time x 

Condition” interaction was also not statistically significant, F(1,20)=0.18, p=.68. 

HDI-Functional disability subscale. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,20)=2.95, p=.10 and no main effect for Condition, F(1,20)=.16, p=.69. The “Time x 

Condition” interaction was also not statistically significant, F(1,20)=1.87, p=.19.  
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MGRADE (MIDAS level of disability).  A 2 x 2 RM ANOVA found no main effect for 

Time, F(1,20)=3.34, p=.08 and no main effect for Condition, F(1,20)=.03, p=.86. The “Time x 

Condition” interaction was also not statistically significant, F(1,20)=.03, p=.87. 

Headache Self-Efficacy Scale. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,20)=.11, p=.74 and no main effect for Condition, F(1,20)=.27, p=.61. The “Time x 

Condition” interaction was also not statistically significant, F(1,20)=.48, p=.50. 

Headache Specific Locus of Control. A 2 x 2 RM ANOVA found no main effect for 

Time, F(1,20)=.02, p=.90 and no main effect for Condition, F(1,20)=.19, p=.67. The “Time x 

Condition” interaction was also not statistically significant, F(1,20)=. 02, p=.90. 

Completer Analyses 

Beck Depression Inventory.  A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,12)=.55, p=.48 and no main effect for Condition, F(1,12)=0.00, p=.99.  The “Time x 

Condition” interaction was also not statistically significant, F(1,12)=.20, p=.67. 

Migraine Disability Assessment (90-day headache report). A 2 x 2 RM ANOVA found a 

statistically significant main effect for Time, F(1,12)=6.99, p=.02, but no main effect for 

Condition, F(1,12)=0.01, p=.92.  However, the main effect for “Time” was complicated by a 

significant ”Time x Condition” interaction,  F(1,12)=6.28, p=.03. 

Headache Disability Inventory. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,12)=.69, p=.42 and no main effect for Condition, F(1,12)=.03, p=.87. The “Time x 

Condition” interaction was also not statistically significant, F(1,12)=0.91, p=.77. 

HDI-Emotional disability subscale. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,12)  = .020, p=.89 and no main effect for Condition, F(1,12)=.21, p=.65. The “Time x 

Condition” interaction was also not statistically significant, F(1,12)=0.17, p=.69. 
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HDI-Functional disability subscale. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,12)=3.23, p=.10  and no main effect for Condition, F(1,12) =.02, p=.91. The “Time x 

Condition” interaction was also not statistically significant, F(1,12) =2.04, p=.18.  

MGRADE (MIDAS level of disability).  A 2 x 2 RM ANOVA found no main effect for 

Time, F(1,12)=3.68, p=.08  and no main effect for Condition, F(1,12) =.03, p=.86. The “Time x 

Condition” interaction was also not statistically significant, F(1,12) =.08, p=.79. 

Headache Self-Efficacy Scale. A 2 x 2 RM ANOVA found no main effect for Time, 

F(1,12) =.11, p=.75 but there was a statistically significant main effect for Condition, F(1,12) 

=4.96, p=.05. The “Time x Condition” interaction was also not statistically significant, F(1,12) 

=.46, p=.51. 

Headache Specific Locus of Control. A 2 x 2 RM ANOVA found no main effect for 

Time, F(1,12) =.02, p=.90 and no main effect for Condition, F(1,12) =.00, p=.99. The “Time x 

Condition” interaction was also not statistically significant, F(1,12) =. 02, p=.90. 

Clinically Meaningful Change among Study Completers 

Clinical change in the primary outcome measures of headache frequency (30-Day 

headache self-report), HDI, and BDI was defined as the relative change in symptom frequency 

and/or severity post-intervention compared to baseline. Clinically meaningful change was 

assessed using methodology that categorizes clinically meaningful responses to therapy as: (1) 

full response =  ≥50% reduction in depressive or headache symptoms from pre- to post-

intervention; (2) partial response = 25-49% reduction; and (3) no response = <25% reduction 

(Bengtson et al., 2015; Heckman, Heckman et al., 2016). This methodology was used for the 

completer-only group. (See Table 3 for pre- and post-intervention scores of outcome measures 

by study arm. See Figures 3, 4 and 5 for clinically meaningful change by outcome measure). 
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30-Day Headache Self-Report Clinically Meaningful Change  

In the CBT group, 3 participants evidenced partial headache frequency responses of 

26.3%, 33.3%, and 48% reduction in the number of headache days on the 30-day headache self-

report; 1 participant experienced a full headache frequency response with a 56.3% reduction of 

headache days; and the remaining 3 CBT participants evidenced no headache frequency 

response. In the SCC group, 1 participant evidenced a partial headache frequency response of 

28% reduction of headache days on the 30-day headache self-report. The remaining 6 SCC 

participants evidenced no headache frequency response or increase in headache frequency.  

HDI Clinically Meaningful Change  

 In the CBT group, 1 participant evidenced a partial disability response of 45% symptom 

reduction. The remaining 6 CBT participants evidenced no disability response or deterioration of 

symptoms. In the SCC group, no participants evidenced a disability response or deterioration.  

BDI-2 Clinically Meaningful Change 

Of the 7 participants who completed the 4-session CBT intervention, 2 participants 

experienced a partial depression response (38.5% and 42% symptom reduction) and 1 participant 

experienced a full depression response (77.4% symptom reduction). Three CBT participants did 

not respond to treatment and 1 CBT participant reported significant symptom deterioration 

(192% increase in symptoms). Three SCC (n=7) participants experienced a partial depression 

response over the 4-week study period, 1 experienced no response and 1 reported significant 

symptom deterioration (113.3% increase symptoms).  
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Figure 3. Clinically Meaningful Change in Headache Days from Baseline to Post. 

Figure 4. Clinically Meaningful Change in Headache Disability from Baseline to Post. 
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Figure 5. Clinically Meaningful Change in Depression from Baseline to Post. 
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CHAPTER 5 

DISCUSSION 

The primary aim of this research was to determine the efficacy of an alternative treatment 

approach for an underserved and undertreated population with co-occurring depression and 

chronic headache disorders; and who are at an increased risk for impaired functioning, comorbid 

psychiatric disorders and reduced quality of life. Another primary aim of this project was to 

examine the common pathophysiological and bidirectional link between headache disorders and 

depression—a clinically significant issue in chronic headache management and treatment. 

Epidemiological research has determined that headache disorders are the most prevalent 

of all neurological conditions with significant psychosocial and interpersonal impacts 

predominantly due to the clinically progressive nature of the conditions, with the literature 

implicating psychiatric comorbidity as a risk factor for headache chronification (Lipton & Bigal, 

2007; Smitherman et al., 2008). Strong epidemiological evidence has established that individuals 

with a depressive disorder have an increased relative risk for migraine incidence. Bidirectional 

and cross-sectional associations between migraine and various somatic and psychiatric 

conditions have been reported within migraine and headache literature (Nimnuan & 

Srikiatkhachorn, 2011; Frediani & Villani, 2007; Hamel, 2007).  

Migraine has long been recognized as associated with a characteristic set of psychiatric 

disorders, as seen in clinical and general population studies with adults, the most relevant 

disorder for this study being major depression (Jette et al., 2008; Lanteri-Minet et al., 2005; 

Torelli et al., 2006). Depression and migraine continue to be treated primarily via 
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pharmacologics, despite research to the contrary that has shown that traditional headache 

treatments (medications) have been proven to be less effective in depressed patients (Martin et 

al., 2013). Despite this finding, integrated pharmacological and psychological treatment 

interventions continue to be poorly studied in head pain; and few researchers have attempted 

alternative behavioral treatments through the bidirectional neurological relationship.  

Study Findings 

Statistical Findings 

For both the ITT analyses and the Completer analyses, there was a statistically significant 

“Time by Condition” interaction on the MIDAS (90-day headache self-report). These findings 

indicate that the depression intervention had a significant effect on number of headache days 

reported post-intervention on the MIDAS compared to headache days reported at baseline, over a 

90-day period, suggesting the intervention had a positive impact over time (4 weeks). There were 

no other statistically significant effects for the HDI for either the ITT or Completer analyses. The 

researchers also hypothesized that relative to their Control counterparts, Treatment participants 

will experience significantly greater confidence in their ability to manage their headaches.  

There was a statistically significant main effect for the HSES in the ITT analyses, but no 

statistically significant interaction effects for the HSES from the ITT or Completer analyses. This 

finding shows that there was a significant difference between the CBT group participants and 

their SCC counterparts regarding reported headache-related self-efficacy from baseline to end-

of-study assessment. This indicates that the participants of the intervention arm reported greater 

self-efficacy towards managing and coping with their headaches compared to their control 

counterparts, from baseline to end-of-study assessment. Finally, there were no statistically 
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significant main effects or interaction effects for the BDI-2, HSLC among either the ITT or 

Completer analyses.  

The researchers anticipated there would not be any statistical findings given the sample 

size – primarily because the focus was on clinically meaningful change among the completers. 

Overall, CBT completers demonstrated clinically significant reductions in headache days, 

headache-related disability & depressive symptoms immediately after receiving a 4-session 

cognitive-behavioral intervention that solely targeted their depression compared to their SCC 

completer counterparts. (See Table 5 for clinically meaningful changes by outcome measure 

from baseline to post, and Table 7 for clinically meaningful changes by outcome from baseline to 

follow up).  

Clinically Meaningful Change in Headache Characteristics 

With regard to headache frequency, an impressive 4 of 7 CBT completers (57%) 

experienced a clinically significant reduction on the 30-day self-report from baseline to post-

intervention – many of whom went from the chronic headache range (>15 days/month) to 

episodic range (<14 days/month). Participant T04 demonstrated a full treatment response with a 

56.3% reduction in headache days from 16 to 7 days per month. Participant T12 demonstrated a 

partial treatment response with a 26.3% reduction in headache days from 19 to 14 per month. 

Participant T08 demonstrated a partial treatment response with a 33.3% reduction in headache 

days from 30 to 20 days, indicating the frequency remained in the chronic range. Participant T09 

demonstrated a partial treatment response with a 48% reduction in headache days from  25 to 13 

days per month. Comparatively, only 1 of 7 SCC completers experienced a reduction in 

headache frequency from the 30-day self-report from baseline to post-intervention – with a 
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partial response (28%) from 25 to 18 days per month, indicating the frequency remained in the 

chronic range. 

Regarding clinically meaningful change in headache-related disability, 1 CBT participant 

reported a partial treatment response with 45% symptom reduction on the HDI – which translates 

to an improvement in headache disability from the range of complete disability to moderate 

disability. Comparatively, no participants from the Control group experienced a meaningful 

reduction in headache disability. This indicates that the intervention had a small but positive 

effect on headache disability across the 4-week intervention compared to no treatment at all.  

Looking at reduction in headache characteristics in general, 5 of 7 individuals from the 

CBT group (71%) reported reduction in frequency and/or disability. In comparison, only 1 

participant of the SCC group (14%) achieved any reduction in headache characteristics 

(frequency only); however, despite this partial reduction in headache frequency for the SCC 

participant, the number of reported headache days remained in the chronic range. Thus, it can be 

inferred that the intervention had a small, but positive effect on headache frequency and 

disability for treatment participants across the 4-week study period compared to the control 

counterparts. 

Clinically Meaningful Change in Depressive Symptoms 

Nearly half of the CBT completers (3 of 7) reported a clinically significant reduction 

(greater than 25%) in depressive symptoms that demonstrated partial to full treatment responses. 

The degree depressive symptom reduction for CBT participants was remarkable considering the 

brief nature of the intervention. Participant T03 experienced a full treatment response of 77.4% 

symptom reduction, which means they moved from the severe range (32) to minimal range (7). 

Participant T04 experienced a partial treatment response of 38.5% symptom reduction, which 
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means they moved from the severe range (39) to moderate range (24). Participant T08 

experienced a partial treatment response of 42% symptom reduction, which means they moved 

from the mild range (19) to minimal range (11).  

Similarly, 3 of 7 SCC completers also reported partial depressive symptom reductions 

from baseline to post. Participant C02 reported a partial response in depressive symptom 

reduction of 28.9% and moved from the severe (38) to moderate (27) range. Participant C06 

reported a partial response in depressive symptom reduction of 30% and moved from the 

moderate (20) to minimal (13) range. Participant C03 reported a partial response in depressive 

symptom reduction of 35% and moved from the moderate (20) to mild (14) range. Interestingly, 

two participants reported a significant symptom deterioration in depressive symptoms, on the 

BDI-2, from baseline to post – indicating a significant depressive relapse. The CBT participant 

(T12; 192.3% worse) reported symptoms moving from the minimal to severe range and the SCC 

participant (C13; 113.3% worse) reported symptoms moving from the mild to severe range, from 

baseline to post.  

These finding indicate that the 4-week depression intervention was at least partially 

effective for nearly half of the CBT completers. However, other factors may be partially 

responsible for the reduction in depressive symptoms since Control group members also reported 

partial symptom reduction. Moreover, two participants experienced significant depressive 

relapses that, although they were unexpected, were not entirely surprising given the 

characteristics of the clinical population sampled. In retrospect, there are several somatic 

symptoms associated with depression that also overlap with and/or mimic chronic health 

conditions, including migraine. This may also help explain the findings related to reported 

changes in depressive symptoms from baseline to post. 
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Clinical Implications 

These small but promising study findings suggest a feasible alternative to 

pharmacological migraine treatment by treating the co-occurring depression. Furthermore, this 

feasible alternative is an easily administered brief intervention that can be conducted at the 

patients’ own local healthcare organization. The ability to provide a free service to a clinical 

sample such as this, many of whom belong to several marginalized groups, begins to address 

social issues such as healthcare disparities (i.e. barriers of access to or availability of healthcare 

facilities and treatment services) – in alignment with my values as a Counseling Health 

Psychologist. Additionally, the brief duration of the intervention can aid in buy-in for patient’s 

unable to commit to longer behavioral interventions. 

More importantly, these findings support the bidirectional hypothesis of a shared 

pathophysiology of migraine and psychiatric disorders, specifically depression. Research on the 

burden and prevalence of migraine clearly elucidates migraine as a public heath issue with 

serious social and economic consequences. Because of its complex nature and etiology, migraine 

continues to be a poorly understood disease that, consequently, is often undiagnosed, 

misdiagnosed, and/or undertreated. Subsequently, migraineurs generally do not seek medical 

treatment; and of those who do, only 4% of migraine sufferers who seek medical treatment seek 

out headache and pain specialists (MRF, 2017). This alternative treatment is particularly 

noteworthy in light of the fact that the efficacy of many prophylactic drug treatments is often 

hampered by side effects (Weeks, 2013; Bendtsen et al., 2010). The baseline characteristics of 

this study’s clinical sample clearly illustrates that migraine is not just a “bad headache” but 

rather an incapacitating neurological condition that significantly diminishes quality of life.  
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Study Strengths 

Although the study sample was small there are also several notable strengths. The study 

successfully recruited participants from two geographically and ethnically diverse sites – the first 

being a small, primary care clinic for uninsured members of a rural Southeastern town and the 

second was a large healthcare system in an urban Midwestern city. Despite the small sample 

size, there was still representation of men and members of the LGBT community. The sample 

consisted primarily of women (86.4%), which is consistent with migraine prevalence since adult 

women are disproportionately affected, nearly three times higher than men.  

Additionally, the study arms demonstrated equal racial diversity among White and Black 

Americans. Notwithstanding the difficult nature of working with a clinical sample, that is often 

arduous to retain and subsequently track, the study successfully screened and enrolled 54% of 

prospective participants. The study completion rate of 63.6% (attrition rate of 36.4%) 

demonstrates a rate of assessment follow-up at post-intervention that is consistent with trends for 

depression interventions and dropout rates (e.g. approximately 20% follow up on therapy 

referrals with a 50% dropout rate; Mohr, 2010). Moreover, the study incorporated multiple 

intervention outcome data analyses approaches to ascertain differences among completers versus 

non-completers. Furthermore, all participants were recruited from the community through local 

healthcare organizations, either a primary care clinic or an urban hospital system. 

Lastly, the study interventionists were all advanced psychology doctoral students with a 

significant amount of training in CBT work to allow tailoring of the intervention for individual 

circumstances without the intervention devolving into traditional psychotherapy. Interventionists 

also consulted with the primary student researcher after the initial protocol and intervention 

delivery training to better anticipate how to address potential issues prior to them arising in 
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session (e.g. working with highly emotional participants, boundary setting and redirection for 

participants trying to engage in therapy, etc.). Some of the post-study feedback from 

interventionists included the following: easy administration of the manual with the ability to 

tailor the intervention to individuals because of succinct and standardized nature of the 

intervention; participants appeared to benefit from the intervention, despite its brevity, and 

provided a good foundation for participants to begin making changes and carry forward the skills 

and coping strategies they learned in session; the homework was relevant and allowed for 

efficient use of the session time since participants were prepared.  

Study Limitations 

The current study had several limitations. The sample size of this pilot study was very 

small (n =22) especially when considering the size of the completer group (n=14) with respect to 

the brief duration of the intervention. Although the data collected from participants was self-

report, which may have been subject to recall bias (e.g. inaccuracy of the recollections retrieved 

by study participants regarding events or experiences from the past), social desirability, and 

demand characteristics (i.e. good-participant role and apprehensive-participant role), pain is 

subjective and there is no objective means of assessing this construct.  

Although data was collected on other services that patients were receiving during the 

current intervention (e.g. therapeutic and neurological/pharmacologic treatment), this study did 

not examine the potential group differences or interaction effects these other services may have 

had on participant outcomes. Of note, there was a clinically significant deterioration of two study 

participants, one from each study arm, that the researchers had not anticipated and the study 

measures were unable to explain or address – aside from this occurrence demonstrating a 

depression relapse. Finally, although the interventionists were well-trained in CBT to deliver the 
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intervention, the only means of assessing protocol fidelity was through conversational reviews of 

each module following each session but this was not checked against a more rigourous fidelity 

checklist.  

Future Directions 

The goal of this pilot study was to serve as part of the preliminary results to apply for an 

R21 NIH grant and further explore this issue to advance health research. The R21 is an 

Exploratory/Development NIH grant that is designed to provide funding for exploratory research 

that has the potential to lead to advances in health research. Future investigations with a similar 

clinical population should also endeavor to obtain additional types of data from a medical chart 

review data (when possible), and collateral information via observer or partner reports of 

psychological and somatic symptoms, to allow for more robust analyses. Moreover, use of a 

better depression measure with less somatic symptom overlap and a more rigourous fidelity 

protocol assessment will strengthen the study’s overall rigor and aid with a more accurate 

account of study findings.  

Additionally, there are increasingly more studies demonstrating the effectiveness of tele-

health in the treatment of depression for diverse clinical populations. An examination of the 

effects of a tele-health intervention on this bidirectional relationship would make a meaningful 

contribution to the literature on alternative treatments. More importantly, a tele-health 

intervention may help with attrition and better address some of the social justice and health 

disparity issues such as access to treatment for such an underserved population. Finally, as a 

Counseling Health Psychologist, I intend for my research to continue to study such health 

disparities and address related multicultural issues as part of my commitment to being an agent 

of social justice. 
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