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Abstract 

Headache disorders affect around 25% of children in North America and are one of the most 

frequent health complaints. Pediatric headache disorders are associated with impairments in daily 

functioning, sleep problems and increased rates of anxiety and depression. Self-management 

plays an important role in chronic disease. In adults with headache disorders, self-management 

education has successfully improved self-efficacy. However, to our knowledge, no studies have 

evaluated this in a pediatric population. A pre-post comparison pilot study was conducted to 

evaluate the feasibility and acceptability of the protocol and intervention, including an 

assessment of the informed consent form, eligibility criteria, data collection method, recruitment 

rate, retention rate, and participant satisfaction. Participant-reported outcomes were collected to 

preliminarily evaluate changes in self-efficacy two weeks after attending an in-person, 90-

minute, theory-guided headache self-management education session. Changes in behaviour 

related to sleep, caffeine intake, physical activity, and diet were also assessed. Seventy-five 

individuals met eligibility criteria and 37 signed informed consent, for a recruitment rate of 49%. 

Thirty participants received the intervention and 24 completed all the follow-up questionnaires, 

for a retention rate of 80%. Only 13 responses to the feedback survey were received, however, all 

responses were very satisfied. Headache self-efficacy increased following the intervention, while 

chronic illness self-efficacy was unchanged. The most common behavioural change was 

consuming less caffeine, followed by physical activity, diet, and sleep. Information from this 

pilot study can be used to refine the intervention, assess recruitment potential, and conduct a 

larger scale observational or randomized controlled trial.  

Keywords: headache, migraine, pediatric, children, self-management, education, self-

efficacy, behaviour
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Chapter I: Introduction 

Prevalence of Pediatric Headache 

Headache disorders affect approximately one quarter of the pediatric population in North 

America, causing them to be one of the most frequent complaints encountered in medicine and 

neurology (Vides-Rosales, 2021). Approximately 15% of Canadian children aged 5 to 17 years 

report having headache attacks once per week or more (Statistics Canada, 2019). Migraine 

disease is diagnosed in roughly 10% of patients under 20 years old in North America (Vides-

Rosales, 2021). The prevalence of headache disorders and migraine increases with age (Onofri et 

al., 2023; Togha et al., 2022). Before puberty, the prevalence of headache disorders and migraine 

is equal between sexes (Jasem Yousef Al-Hashel et al., 2019; Onofri et al., 2023). After the onset 

of puberty, both headache disorders and migraine are more common in females (Jasem Yousef 

Al-Hashel et al., 2019; Ursitti & Valeriani, 2023). 

Headache Characteristics  

Pediatric tension-type headache (TTH) is described as a pressing tightness in the head 

and/or neck muscles accompanied by mild to moderate non-pulsating bilateral pain (Nieswand et 

al., 2020). TTHs do not worsen with physical activity and are not typically associated with 

nausea or vomiting (Nieswand et al., 2020). They may be associated with sensitivity to light 

(photophobia) or sensitivity to sound (phonophobia), but not both (Nieswand et al., 2020). There 

are two subtypes of TTH: chronic and episodic. Chronic TTH is defined as a three-month history 

of 15 or more headache days per month, while episodic TTH is defined as a three-month history 

of fewer than 15 headache days per month (IHS Classification ICHD-3, 2021). The development 

of episodic TTH appears to be largely environmental, whereas genetic factors appear to be more 

important in the development of chronic TTH (Steel et al., 2021).  
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Pediatric migraine attacks are characterized by pulsating or throbbing moderate to severe 

head pain, that can occur all over the head, or be worse on one side of the head (Nieswand et al., 

2020). Migraine attacks may be associated with other symptoms, such as nausea, vomiting, loss 

of appetite, abdominal pain, and fatigue (Nieswand et al., 2020). Symptoms may worsen with 

physical activity and exposure to light and sound (Nieswand et al., 2020). Approximately 25-

30% of children living with migraine disease experience aura, a fully reversible set of nervous 

system symptoms, such as visual changes, speech disturbances, motor weakness, or sensory 

changes (Genizi et al., 2016; Taga et al., 2017). Visual changes are the most common type of 

aura, described as blurry or distorted vision, blind spots, or the appearance of flashing or moving 

lights (Aliano, 2020). Aura typically lasts 5 to 60 minutes and occurs 10 to 30 minutes before the 

onset of the headache, but can occur as early as the night before (Aliano, 2020; Rizzoli & 

Mullally, 2018). The etiology of pediatric migraine is not fully understood; however, most 

children with migraine have a positive family history (Eidlitz-Markus et al., 2014). It is believed 

that children with migraine disease have a genetic predisposition that is activated by 

environmental or physiological stimuli, such as exposure to drugs, diet, stress, or puberty (Al 

Khalili et al., 2023).  

Comorbidities Associated with Pediatric Headache 

Headache disorders in the pediatric population negatively influence quality of life and 

functioning. Pediatric headache disorders are associated with disturbed sleep patterns, such as 

insufficient total sleep, daytime sleepiness, difficulty falling asleep, restless sleep, and night 

wakings (Dosi et al., 2015). Headache characteristics such as frequency and intensity worsen 

with poor sleep habits (Dosi et al., 2015; Rabner et al., 2018). Moreover, higher levels of anxiety 

and depressive symptoms have been correlated with greater sleep disturbances in this population 
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(Rabner et al., 2018). Neut et al. (2012) found that 70% of children living with migraine disease 

identified lack of sleep as a trigger. The relationship is likely bidirectional, with headache attacks 

negatively impacting sleep and vice versa (Rabner et al., 2018).  

Bullying is associated with frequent and recurrent headache attacks in children, with 

high-level data indicating that children who experience bullying are twice as likely to experience 

headache disorder compared with peers who have not experienced bullying (Gini et al., 2014; 

Nilles et al., 2023). Headache disorder is also associated with high rates of anxiety and 

depression. Anxiety and depressive symptoms are most common in children with migraine 

disease (15-44%), followed by TTH (7-28%), in comparison to healthy controls (3.5-8%) 

(Arruda & Bigal, 2012; Pavone et al., 2012). Children with migraine disease are twice as likely 

to have anxiety and depressive disorders compared to healthy peers (Falla et al., 2022). 

Additionally, children with headache disorders are more likely to experience suicidality (Nilles 

et al., 2023). The prevalence of suicidality increases with headache frequency (Nilles et al., 

2023). Canadian youth with daily headache attacks are 4.7 times more likely to exhibit 

suicidality compared to non-headache peers (Nilles et al., 2023).  

Headache disorders are associated with significant impairments in daily functioning in 

the pediatric population. Children with headache disorders are 2.7 times more likely to 

experience school absenteeism and 1.6 times more likely to experience school-reported problems 

than children without headache disorders (Turner et al., 2021). Furthermore, overall quality of 

life is lower with children suffering from headache disorders and migraine disease compared to 

healthy controls (Gozubatik-Celik & Ozturk, 2021).  
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Prevention of Pediatric Headache Attacks 

Lifestyle Modifications 

Most pediatric headache specialists take a multitiered approach to treating and preventing 

headache attacks. Initially, lifestyle modifications and integrative therapies are recommended. 

Lifestyle factors that have been proven to influence the burden of pediatric migraine include 

stress, sleep, and diet (Dasari et al., 2021). Stress-relieving interventions that are effective in 

children with headache disorders include cognitive behavioural therapy (Powers et al., 2013), 

yoga training (Hainsworth et al., 2014), and biofeedback (Dasari et al., 2021). Poor sleep habits 

are the second strongest trigger for migraine in children (Dasari et al., 2021; Neut et al., 2012). 

Poor sleep hygiene is associated with higher migraine-related disability (Bektaş et al., 2014) and 

more frequent headache attacks (Torres-Ferrus et al., 2018). In terms of diet, specific foods are 

rarely responsible for triggering migraine attacks in the pediatric population (Dasari et al., 2021). 

However, skipping meals is predictive of developing a migraine (Jasem Youssef Al-Hashel et al., 

2021; Ragab et al., 2021; Seng et al., 2022). Caffeine intake has also been associated with higher 

migraine frequency (Bektaş et al., 2014) and migraine-related disability in children (Hikita et al., 

2023). 

Nutraceuticals  

Preventative treatment with nutraceuticals is often explored in conjunction with or 

following recommended lifestyle modifications. Nutraceuticals are non-prescription dietary 

supplements such as vitamins and minerals (Chandra et al., 2022).  

Magnesium. Magnesium is commonly recommended to children and adults for the 

preventative treatment of headache attacks (Kedia, 2016; Yamanaka et al., 2021). Magnesium 

deficiency can lead to neuronal dysfunction and are observed in individuals with migraine 
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(Kedia, 2016; Yamanaka et al., 2021). Two studies have investigated the use of magnesium as a 

preventative treatment for headache attacks in children, demonstrating an improvement in 

headache severity (Gallelli et al., 2014; Wang et al., 2003). Gallelli et al.(2014)conducted a 

controlled trial of 160 children aged 5-16 years, and found that magnesium pretreatment 

significantly reduced pain frequency. Wang et al. (2003) conducted a randomized controlled trial 

of 118 children aged 3-17 years, and found that daily magnesium significantly reduced headache 

days, but was not superior to placebo in reducing the frequency of migraine attacks. Further 

research on the efficacy of magnesium in preventing headache attacks in children is warranted; 

however, it continues to be widely recommended, given that it is easily accessible and has 

minimal side effects (Yamanaka et al., 2021). 

Riboflavin. Current research indicates that riboflavin may be useful in preventing 

migraine attacks in children (Yamanaka et al., 2020). Randomized controlled trials have 

demonstrated that daily riboflavin is associated with a decrease in migraine frequency (Athaillah 

et al., 2012; Talebian et al., 2018), migraine attack duration (Athaillah et al., 2012; Talebian et 

al., 2018), and disability in children when compared to placebo (Athaillah et al., 2012). However, 

these studies contrast to two other randomized controlled trials in children, which showed no 

significant improvement with riboflavin supplementation compared to placebo on migraine 

attack frequency, severity, and duration (Bruijn et al., 2010; MacLennan et al., 2008). There is a 

lack of strong evidence, and further research into the use of riboflavin as a preventative treatment 

option for children with headaches disorders is warranted (Yamanaka et al., 2020). Similar to 

magnesium, riboflavin is widely recommended, given its availability and safety profile at low 

doses (Yamanaka et al., 2020). 
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Pharmaceuticals 

Medications commonly prescribed for the preventative treatment of pediatric headache 

attacks are off-label use of antidepressants (e.g., amitriptyline), antihypertensives (e.g., calcium 

channel blockers, angiotensin II receptor blockers, beta-blockers, flunarizine), antiepileptics 

(e.g., topiramate), and antihistamines (e.g., cyproheptadine) (Koch & Oakley, 2018). There is a 

significant lack of high-quality pediatric clinical studies on acute and prophylactic medications 

(Langdon & DiSabella, 2017; Papetti et al., 2019). There is a high degree of variability in 

efficacy in the studies, which is attributed to high placebo rates and poor study designs (Langdon 

& DiSabella, 2017; Papetti et al., 2019) and it is unclear whether these preventative 

pharmaceuticals have any therapeutic gain over placebo (Locher et al., 2020; Powers et al., 

2017). 

 Advanced research on the pathophysiology of migraine disease over the last two decades 

has led to a new class of medications, the first specifically designed to prevent migraine attacks 

(Wrobel Goldberg & Silberstein, 2015). Elevated levels of the neuropeptide calcitonin gene-

related peptide (CGRP) are observed during the headache phase of a migraine attack and 

decrease with headache improvement (Arulmani et al., 2004; Goadsby et al., 1990). Additionally, 

infusion of human CGRP has been shown to trigger migraine attack in susceptible individuals 

(Lassen et al., 2002). These findings have led to the development of medications that inhibit 

CGRP pathways, many of which are approved by Health Canada for the preventative treatment 

of migraine attack in adults (Leroux, 2022). Clinical trials are ongoing to evaluate their safety 

and efficacy in children.  
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Treatment of Pediatric Headache Attacks 

 Abortive medications for pediatric headache attacks include non-steroidal anti-

inflammatory drugs (NSAIDs), non-narcotic analgesics (e.g., acetaminophen), and triptans 

(Papetti et al., 2019). Abortive headache medications should be taken at the appropriate dose and 

at the first signs of a headache attack (Langdon & DiSabella, 2017). Triptans are prescription 

medications that have been shown to be safe and effective in children with migraine disease 

(Chanchlani et al., 2023). Medication overuse headaches arise as a result of the chronic and 

excessive use of abortive medications, leading to an escalation in headache frequency and 

severity (Genizi et al., 2023). The prevalence of medication overuse headaches in children with 

chronic headaches is as high as 40% (Genizi et al., 2023). Medication overuse headaches can be 

avoided by limiting NSAIDs and analgesics to less than 15 days per month, and triptans to less 

than 10 days per month (Langdon & DiSabella, 2017).   

Self-Management of Chronic Illness 

Self-management is described as an emphasis on both the patient and the provider 

actively treating a disease, with the patient managing the disease outside the clinical setting 

(Smith et al., 2010). Self-management requires confidence, knowledge, and motivation to make 

decisions and problem solve (Centers for Disease Control and Prevention [CDC], 2019). Current 

guidelines highlight the importance of self-management for chronic diseases such as headache 

disorders (CDC, 2019; Smith et al., 2010). An individual’s confidence in managing their 

condition, known as self-efficacy, is an important factor influencing their ability to self-manage 

symptoms (Chan, 2021; Saxby et al., 2019). An individual’s level of self-efficacy plays a key 

role in determining whether self-care actions are initiated, the amount of effort exerted, and how 

long the effort is sustained in the face of obstacles (Bandura et al., 1999; Chan, 2021). In the 
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pediatric population with chronic conditions (e.g., type one diabetes, juvenile rheumatoid 

arthritis, cystic fibrosis, urological conditions, and neuromuscular disorders), perceived self-

efficacy has been positively associated with emotional, physical, and social quality of life 

(Cramm et al., 2013).  

Headache-specific self-efficacy is defined as, “a patients’ confidence that they can take 

actions that prevent headache episodes or manage headache-related pain and disability” (French 

et al., 2000). In the adult headache population, higher rates of self-efficacy have been associated 

with lower rates of anxiety and the use of positive psychological coping strategies to prevent and 

manage headache attacks (French et al., 2000). The current evidence suggests self-efficacy plays 

an important role in chronic illness management, including adults and children with headache 

disorders. Similarly, children with headache disorders who have higher pain self-efficacy and 

acceptance have less disability, better school functioning, and fewer depressive symptoms 

(Kalapurakkel et al., 2015). 

Theoretical Framework 

 The theoretical framework of this study is centred around the construct of self-efficacy. 

Self-efficacy is a concept rooted in Social Cognitive Theory (SCT), which was developed by 

Canadian American psychologist Albert Bandura. SCT postulates that “learning occurs in a 

social context with a dynamic and reciprocal interaction of the person, environment, and 

behavior” (LaMorte, 2022). This triadic relationship is referred to as reciprocal determinism, 

displayed in Figure 1 (Bandura, 1978).  
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Figure 1 

Reciprocal Determinism 

 

Self-efficacy is composed of two types of expectations: efficacy expectations and 

outcome expectations (Bandura et al., 1999). Efficacy expectations relate to beliefs about one’s 

ability to successfully perform a particular behaviour (Bandura et al., 1999). If an individual with 

a headache disorder has confidence in their ability to improve their sleep hygiene, they are more 

likely to succeed. Outcome expectations are the beliefs that carrying out a specific behaviour will 

lead to a given outcome (Bandura et al., 1999). If an individual with a headache disorder believes 

that improving their sleep hygiene will improve their headaches, they will be more likely to do 

so. Both types of self-efficacy expectations play a central role in adopting and maintaining 

specific behaviours. However, efficacy expectations explain most of the variance in behaviour 

change (Bandura et al., 1999).  

 Bandura (1999) states that self-efficacy beliefs are formed by interpreting information 

about our own capabilities. This information is interpreted from four sources:  

• Mastery experiences: provides information about ones’ success and failures. Successful 

experiences increase self-efficacy, whereas failure lowers self-efficacy. 

• Vicarious experiences: observing others successfully perform the target activity, thereby 

improving self-efficacy. 
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• Verbal/social persuasion: individuals can be convinced of their capabilities, especially if 

the persuasion comes from a credible source.  

• Physiological and affective states: physiological and emotional arousal in situations 

where the capability is demonstrated. For example, in stressful situations, information on 

the somatic state is taken as an indicator of dysfunction, negatively impacting self-

efficacy.  

To effectively enhance self-efficacy beliefs in children living with headache disorder, 

interventions should be centred around, and incorporate aspects of, Bandura’s self-efficacy 

theory. According to French et al. (2000), perceived self-efficacy influences cognitive, affective, 

and physiological responses to headache attacks. Self-efficacy is positively associated with the 

initiation and persistence of efforts to prevent headache attacks (French et al., 2000).  

Rationale for the Study 

Youth with headache disorders often have a long lag between being referred for headache 

care and being seen by the consultant. At the Children’s Hospital of Eastern Ontario (CHEO), the 

time between the referral and the consultation can vary greatly, ranging from 2 weeks to 2 years. 

Specialists typically spend upwards of one hour during the initial consultation reviewing medical 

and headache history, educating patients on lifestyle factors associated with headache and 

reviewing treatment and prevention strategies. It is possible that patients will attend their 

consultation unprepared, with unreliable headache histories, a lack of information on their 

previous treatments, and not having implemented any lifestyle modifications or trials of 

nutraceuticals. These factors can result in longer, less effective consultation appointments.  

Current literature supports using self-efficacy theory to improve patient outcomes related 

to headache disorders. To our knowledge, no studies measure the effect of headache self-
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management education (HSME) on self-efficacy in the pediatric population. A pilot study is 

warranted to design and evaluate HSME at a large tertiary care hospital. Information and data 

from the pilot study can be used to refine the intervention, assess recruitment potential, and 

implement the intervention on a larger scale.  

Pilot Study Objectives 

 The objectives of the pilot study were to evaluate the eligibility criteria, informed consent 

form, data collection method, recruitment rate, retention rate, and participant and caregiver 

acceptability of the HSME intervention. Pediatric studies with HSME interventions have 

reported recruitment rates ranging from 74-86% (Connelly et al., 2006; Hickman et al., 2015; 

Walter et al., 2020). It is hypothesized that the recruitment rate for the current study will align 

with this literature, with approximately 80% of eligible participants enrolling. A retention rate of 

84-89% is observed in comparable pediatric studies (Connelly et al., 2006; Hickman et al., 2015; 

Walter et al., 2020). It is hypothesized that approximately 85% of participants will complete all 

follow-up questionnaires.  

Participant-Reported Objectives 

The participant-reported objectives are to determine the following in 12–17-year-olds 

referred to a large pediatric tertiary care hospital for headache: 

1) Whether theory-guided HSME is associated with increased headache self-efficacy. 

2) Whether theory-guided HSME is associated with increased chronic illness self-efficacy. 

3) Whether theory-guided HSME is associated with behavioural change. 

4) Whether sex is associated with headache self-efficacy, chronic illness self-efficacy, and 

positive behaviour change following HSME. 
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5) Whether age (i.e., younger versus older pediatric patients) is associated headache self-

efficacy, chronic illness self-efficacy, and positive behaviour change following HSME. 

Hypotheses 

 It is hypothesized that participation in HSME will be associated with increased headache 

self-efficacy, increased chronic illness self-efficacy, and positive behavioural change for 12–17-

year-olds referred to a large pediatric tertiary care hospital for headache.  
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Chapter II: Literature Review 

This chapter will highlight the relevant findings from peer-reviewed studies with an 

active headache self-management or education intervention arm. The mode, frequency and 

duration of the interventions and their success rates will be discussed. The learning theories 

guiding the intervention will be presented. The self-efficacy and behavioural change outcomes 

will be reviewed. There will be an emphasis on studies that enrolled pediatric participants.  

Headache Self-Management Education Sessions: Mode, Frequency and Duration 

A search of the peer-reviewed literature via Google Scholar and PubMed on prospective 

studies with an active intervention arm of headache management sessions identified 21 

publications. Seventeen studies included 3,887 adult participants, and four studies included 184 

pediatric participants. The sessions were most commonly facilitated by advanced practice nurses 

with specialization in headache care. Fourteen studies had in-person education interventions, 

three had remote interventions, and four had a combination of in-person and remote components. 

There was a combination of group (n = 9) and individual (n = 10) education sessions. Two 

studies had an initial group session, followed by individual sessions (Harpole et al., 2003; 

Schaetz et al., 2020). The duration of the education sessions ranged from a single session (n = 8) 

lasting 45 to 120 minutes, to multiple sessions (n =13) spanning two weeks to one year. A 

summary of the literature is presented in Table 1. Headache management sessions were highly 

successful, with 81% (17/21) identifying an improvement in their primary outcome measure and 

95% (20/21) observing at least one outcome improve. 



CHILDREN AND HEADACHE  
 

 14 
 

 

Table 1 

Summary of the literature on studies with an active headache self-management or education intervention arm. 

Authors Country 
Study 

Design 
Population N Mode 

Group or 

Individual 

Frequency of 

HSME 

Duration of 

HSME 

(Holroyd et al., 

1989) 
USA RCT Adult 30 Combination Individual Multiple NR 

(Maizels et al., 

2003) 
USA Pre-post Adult 264 In-person Group Single NR 

(Blumenfeld & 

Tischio, 2003) 
USA Pre-post Adult 497 In-person Group Single 120 mins 

(Harpole et al., 

2003) 
USA Pre-post Adult 54 In-person Combination Multiple 90 - 120 mins 

(Rothrock et 

al., 2006) 
USA RCT Adult 100 In-person Group Multiple 3  90 mins 

(Cady et al., 

2008)a 
USA CT Adult 180 In-person Individual Single NR 

(Matchar et al., 

2008) 
USA RCT Adult 614 In-person Group Single NR 

(Sauro & 

Becker, 2008) 
Canada Pre-post Adult 132 In-person Group Multiple 6  120 mins 

(Smith et al., 

2010)a 
USA Pre-post Adult 284 In-person Individual Single NR 

(Bromberg et 

al., 2012)a 
USA RCT Adult 185 Remote Individual Multiple 

8  20 min 

sessions over 4 

weeks 

(Leroux et al., 

2018)a 
Canada CT Adult 162 In-person Individual Multiple 4  45 mins 

(Lagman-

Bartolome et 

al., 2018)a,b 

Canada Pre-post Adult 177 In-person Group Single 90 mins 

(Thakur et al., USA Pre-post Adult 88 Remote Individual Single 60 mins 
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2018) 

(Schaetz et al., 

2020)a 
Switzerland Pre-post Adult 141 Combination Combination Multiple 

monthly for 6 

months 

(Wells et al., 

2021) 
USA Pre-post Adult 44 In-person Group Multiple 8  120 mins 

(Short, 2021)a,b USA Pre-post Adult 15 Combination Individual Multiple 45 mins 

(Underwood et 

al., 2023) 
UK RCT Adult 736 In-person Group Multiple 

NR (2-days, 

one week apart) 

(Connelly et 

al., 2006) 
USA RCT Pediatric 37 Remote Individual Multiple 4  60 mins 

(Abram et al., 

2007) 
USA RCT Pediatric 81 In-person Group Single 60 mins 

(Hickman et 

al., 2015) 
USA RCT Pediatric 36 Combination Combination Multiple 7 weeks 

(Walter et al., 

2020)b 
USA RCT Pediatric 30 In-person Combination Multiple 6 weeks 

Note. CT = controlled trial, NR = not reported, RCT = randomized controlled trial. 

aevaluated self-efficacy 

bevaluated behavioural change 
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Outcomes and Outcome Measures  

Self-Efficacy in Adult Studies 

Six studies measured headache-related self-efficacy, and one measured overall health-

related self-efficacy following HSME. An increase in self-efficacy was observed in 86% (n = 6) 

of studies. Of the six studies that observed an improvement in self-efficacy, two had a single 

session of in-person individual HSME (Cady et al., 2008; Smith et al., 2010), one had multiple 

sessions of in-person individual HSME (Leroux et al., 2018), one had multiple sessions of 

remote individual HSME (Bromberg et al., 2012), one had multiple individual HSME sessions 

that were both remote and in-person (Short, 2021), and one had multiple HSME sessions that 

were both remote, in-person, group, and individual (Schaetz et al., 2020). The study that did not 

observe an improvement in headache self-efficacy had a single session of in-person group HSME 

(Lagman-Bartolome et al., 2018). Three studies used unvalidated surveys that asked about the 

participants’ confidence in performing tasks required to manage their headaches (Cady et al., 

2008; Lagman-Bartolome et al., 2018; Smith et al., 2010). Three studies used the Headache Self-

Efficacy Scale (Bromberg et al., 2012; Leroux et al., 2018; Short, 2021) and one study used the 

Patient Activation Measure (Schaetz et al., 2020).  

Self-Efficacy in Pediatric Studies 

None of the studies that enrolled pediatric participants evaluated self-efficacy.  

Behaviour Change in Adult Studies 

Positive behavioural changes were observed in the two studies that measured it. Lagman-

Bartolome et al. (2018) saw an improvement in all three modifiable lifestyle behaviours 

evaluated, including routine sleep, hydration, and morning protein intake. This was measured 

using an unvalidated survey developed by the authors. Short (2021) had participants complete a 
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health behaviour survey pre- and post-intervention detailing morning protein intake, hydration, 

sleep amount and quality, use of relaxation techniques, and use of a headache diary app. Modest 

improvements were seen in morning protein intake, use of a sleep routine, practicing relaxation 

techniques, and use of a headache diary app.  

Behavioural Change in Pediatric Studies 

Walter et al. (2020) randomized 30 participants with a mean age of 14.8 years to either 

standard care (n=17) or a self-management intervention (n=13). They found that at six weeks, the 

self-management group demonstrated a greater magnitude of change in eating breakfast and 

lunch. No difference was observed in caffeine intake or sleep. The effect of HSME on behaviour 

change is limited in the literature; however, the available data indicates a positive association.  

Learning Theory 

 Six studies used a theory-guided learning approach to headache management sessions. 

Seven distinct theories were presented: adult learning theory (Cady et al., 2008), acceptance and 

commitment theory (Underwood et al., 2023), theory of planned behaviour and reasoned actions 

(Underwood et al., 2023), symptom management theory (Walter et al., 2020), cognitive theory 

(Hickman et al., 2015), cognitive behavioural theory (Underwood et al., 2023), self-efficacy 

theory (Short, 2021) and social cognitive theory (Martin et al., 1993; Short, 2021; Underwood et 

al., 2023). Given the overall lack of information on theory-guided headache management 

interventions in the literature, particularly in the pediatric population, publications regarding 

other chronic health diagnoses were sought to identify theory-guided chronic condition self-

management interventions in the pediatric population. Saxby et al. (2019) conducted a systematic 

review of chronic condition self-management educational interventions for children with asthma, 

cystic fibrosis, or diabetes. Of the 30 included studies, 21 mentioned specific developmental 
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theories. All 21 incorporated Bandura’s Social Learning and Cognitive Theories either alone (n = 

9) or in combination with Piaget’s Cognitive Constructivist Theory (n = 12). Eight studies 

measured self-efficacy, and improvements were observed in all of them compared to usual care.  
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CHAPTER III: Methods 

Research Design 

 A pre- post- comparison pilot study was utilized to assess the feasibility and acceptability 

of the study protocol, including an evaluation of the eligibility criteria, informed consent and 

data collection procedures, recruitment and retention rates and participant satisfaction. These 

data can be used to guide a large randomized controlled trial or observational study.  Participant-

reported outcomes were also assessed to determine whether participation in theory-guided 

HSME was associated with increased self-efficacy in 12 to 17-year-olds with a referral to CHEO 

for headache. Behaviour change was measured once following HSME. By nature of this being a 

pilot study, the focus was to assess the feasibility and acceptability of the study protocol, not to 

conduct hypothesis testing. Hypothesis testing with the pilot study data was conducted and 

interpreted with an understanding of the limitations.  

Setting and Participant Population 

 Individuals aged 12 to 17 years with a referral to the CHEO Neurology Clinic between 

March and June 2024 for headache disorder were considered for participation. CHEO is a large, 

tertiary care children’s hospital located in Ottawa, Canada. CHEO helps more than 500,000 

children annually from Nunavut, Eastern Ontario, and Western Quebec (CHEO, 2024). To be 

included, those referred had to have the capacity to provide informed consent for themselves and 

speak and understand English. Potential participants were excluded if they were triaged to urgent 

consultation, which is defined as requiring a consultation within 14 days, or if they did not have 

a primary care physician. Since participants are awaiting consultation and are not actively being 

followed by the Neurology Clinic at the time of HSME, a primary care physician was essential to 
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ensure that participants were under the care of a physician for any follow-up questions or mental 

health concerns, which are discussed during HSME. 

The triaging neurologist or nurse practitioner contacted potential participants by phone to 

briefly introduce the study and ask whether they were willing to be contacted by the research 

coordinator. If the potential participants agreed, their contact information was forwarded to the 

research coordinator. The research coordinator called potential participants to discuss consent 

and answer any study-related questions. The informed consent form was sent to potential 

participants via email. There is no legal age of consent in Ontario, and it is up to the research 

team to determine an individual’s ability to understand the information in the consent form. The 

potential participant’s capacity to consent was determined during the consent discussion by 

asking questions about their understanding of the study. If the potential participant demonstrated 

a comprehensive understanding of the study objectives, participant responsibilities, and risks of 

participation, they were deemed to have the capacity to consent for themselves. If potential 

participants were deemed incapable of providing informed consent, they were ineligible to 

participate. If a potential participant was interested in participating and deemed eligible by the 

research coordinator, informed consent was obtained via electronic written informed consent. All 

Research Ethics Board (REB)-approved versions of the electronic written informed consent were 

archived and retained for auditing purposes. The research coordinator sent the potential 

participant an email with the link to the consent form stored in REDCap. To verify the identity of 

the person giving their consent via electronic written informed consent, the research coordinator 

sent an additional email that includes a code that was unique to them. Before they submitted their 

response in the REDCap consent form, they were required to enter their unique code. Following 

their response submission, the research coordinator verified that they provided the correct code 
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before signing and submitting the survey. The informed consent form (Appendix A) details that 

participants may contact the principal investigator, or the CHEO REB should they have any 

questions and provides contact information (email address and phone number) for both entities. 

Once the participant provided their informed consent, the research coordinator sent them an 

electronic copy of the signed consent form.  

The research coordinator documented the number of patients contacted and whether they 

agreed to participate. Identifiable information from individuals who declined participation was 

not retained. 

 Six workshops were scheduled biweekly over ten weeks. To facilitate group learning and 

collaboration, workshops were only run if there were a minimum of five participants. Enrollment 

into each workshop closed at 12 participants to manage time effectively (allow time for 

introductions and feedback) and comply with room capacity restrictions. CHEO neurology 

receives approximately 10 new headache referrals each week, and it was anticipated that there 

would also be a waitlist of referred patients to recruit from. 

Intervention: Headache Self-Management Education  

 The intervention was a one-time, 90-minute, in-person, group workshop on HSME. 

Workshops took place on site at CHEO. To support recruitment and participant attendance, a 

total of six workshops were scheduled every other week over 10 weeks. Workshops were 

scheduled in the evenings to avoid participants missing school.  

One of two nurse practitioners with specialized training in pediatric headaches or a 

pediatric neurologist facilitated the workshops. The pediatric neurologist led a 60-minute training 

session detailing how to facilitate the workshop. The training session began with a general 

overview of the workshop and the study objectives. This included: characteristics of attendees 
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(participants, caregivers), length of workshop, and modality of workshop. Next, the slides were 

presented one-by-one, and the purpose and context of each was discussed. A script was not 

provided, but general talking points were highlighted. The trainees had a chance to ask questions 

after each slide. There was additional time for questions at the end of the training session. The 

training session ended once all questions were answered. The author attended the training and all 

workshops in a supportive role.  

 Each workshop was separated into two phases and participants were required to attend 

both phases. Caregivers were welcome, but not required, to attend the first phase. The second 

phase was for participants only. The HSME slides are available in Appendix B.  

1) The first phase took 45-60 minutes. The workshop began with introductions by the 

facilitator and support staff. Topics included:  

a. Headache types (TTH and migraine): pain quality, intensity, location of pain, and 

associated symptoms of each. 

b. Migraine aura. 

c. Preventing headache attacks: lifestyle modifications, supplements, and 

pharmacotherapy. 

d. Treating headache attacks: appropriate dosing and timing of rescue medications. 

e. Medication overuse headaches. 

f. How to use a headache diary. 

2)  The second phase took 30-45 minutes. This phase of the workshop focused on coping 

with the psychosocial impact of frequent headache attacks, including physical, emotional, 

social, and school-related challenges that children with frequent headache attacks face. 

The relationship between headache disorders and poor mental health was addressed, and 



CHILDREN AND HEADACHE  
 

 23 
 

 

mental health support resources were provided. Next, an icebreaker activity was utilized 

to introduce the participants. Six case scenario questions were presented based on the 

content of the workshop. The facilitator and support staff prompted and encouraged 

group discussion to address the scenarios.  

Caregivers were invited to network and enjoy refreshments in a separate room while the 

participants completed the second phase of the workshop. A second support staff was present in 

the room to answer questions.  

Participants and caregivers were given the opportunity to provide their level of 

satisfaction and feedback at the end of the workshop. A QR code was available for participants 

and caregivers that linked to a REDCap satisfaction and feedback survey (Appendix C). 

Completion of the satisfaction and feedback survey was not mandatory, and it was anonymous.  

Participants were provided with a portfolio with the following resources at the workshop 

(Appendix D): SMART goal worksheet, headache diary and medication history worksheets, 

community mental health resources, Migraine Canada pediatric dosing guidelines, Migraine 

Canada school letter templates, CHEO help with headaches handout, HSME additional resources 

page, and BounceBack for Youth 15-17. 

Practical Implementation of Self-Efficacy Theory 

 The self-management education was guided by self-efficacy theory. In addition to 

didactic learning, the following was implemented into the HSME:  

a) Realistic goal setting and hands-on experience: Participants were provided with a 

SMART goal worksheet and encouraged to set a goal for themselves based on the content 

of the workshop. Examples were provided, and participants had time to set a goal during 

the workshop.  
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b) Problem solving: At the end of the workshop, case scenarios were presented. These 

included determining which type of headache(s) the individual experiences, calculating 

their recommended dose of supplements, identifying whether they are experiencing 

medication overuse headaches, and brainstorming ways to implement lifestyle changes 

practically.  

c) Collaborative learning environment: Participants were encouraged to discuss the case 

scenarios as a group.  

d) Provide constructive feedback: The facilitator provided positive and constructive 

feedback on the case scenario responses.  

e) Promoting autonomy: The second phase of the workshop was only open to participants in 

an effort to promote their autonomy, and highlight the importance of their role in 

identifying, managing, and treating headache attacks, and communicating with their 

support system.  

Sample Size 

 If interest in participating in the study was high, a maximum of 72 participants would 

have been enrolled (six workshops with 12 participants in each). If interest in participating in the 

study was low, it was anticipated that a minimum of four workshops would be run with five 

participants in each, for a total sample size of 20. Given that this was a pilot study, the sample 

size should allow for the identification of any issues with the workshop design and provide an 

estimate of recruitment potential. Four workshops would be enough to highlight issues with the 

workshop design. If patient interest was low, it would be valuable information to consider before 

initiating the workshop on a large scale. If participant interest was high, the study may be 

powered to answer the primary research question. Regardless of the sample size recruited, the 
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results of this pilot study can be used to estimate effect sizes to determine the sample size needed 

for a larger scale RCT or observational study. 

Data Collection 

 The following data were collected for administrative purposes but were not included in 

the study data for analysis: full name, medical record number, phone number, email address, and 

date of the consultation appointment. Participant demographics included in data analysis were 

age at the time of the workshop and sex at birth.  

Outcome Measures 

 Outcomes measures are included in Appendix E.  

Headache Self-Efficacy Scale 

The headache self-efficacy scale (HSES) was used as the primary outcome measure. The 

HSES is a validated, 25-item questionnaire that measures an individual’s confidence in headache 

prevention, headache pain management, and headache-related disability (French et al., 2000). 

Responses range on a scale of 1 – strongly disagree, to 7 – strongly agree (French et al., 2000). 

The HSES has not been validated in the pediatric population. However, the readability of the 

HSES was evaluated using the Automated Readability Index and Flesch Reading Ease 

(Readability Scoring System, n.d.). The Automated Readability Index considers the average 

number of characters per word and the average number of words per sentence (Readability 

Scoring System, n.d.). The Automated Readability Index rates the HSES as “easy” in terms of 

reading difficulty, at a fourth-grade level, and for individuals 9-10 years old (Readability Scoring 

System, n.d.). The Flesch Reading Ease considers the average syllables per word and the average 

words per sentence (Readability Scoring System, n.d.). The HSES was deemed “easy” in terms of 

reading difficulty, at a sixth-grade level, and for 11 to 12-year-olds (Readability Scoring System, 
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n.d.). Therefore, the HSES is considered readable for the participant population (12 years of age 

and older).  

Pediatric Rating of Chronic Illness Self-Efficacy 

The Pediatric Rating of Chronic Illness Self-Efficacy (PRCISE) is a 15-item Likert-style 

questionnaire. Participants are required to circle a number from zero (not at all sure) to 10 (very 

sure) that best describes how sure they are in managing their illness, mood, symptoms, exercise, 

obtaining help, and recreational activities (Emerson et al., 2018). The PRCISE questionnaire has 

been preliminary validated as a reliable measure of self-efficacy in 7-20 year olds (Emerson et 

al., 2018). 

Behavioural Change Survey  

The behavioural change survey is an unvalidated 4-item survey developed by the authors 

to determine whether participants modified their behaviour following the workshop. Questions 

are related to changes in diet, physical activity, and sleep (Appendix E).  

Timepoints & Retention Strategy 

 Participants completed questionnaires at two timepoints: prior to HSME, and two weeks 

after HSME, but prior to their consultation appointment. Three days prior to HSME, enrolled 

participants received an email link to complete the initial set of questionnaires: HSES and 

PRCISE. If participants did not complete the pre-HSME questionnaires after the first email, a 

reminder email was sent the day before HSME.  

 Two weeks following the HSME, the participants received an email link to complete the 

second set of questionnaires: HSES, PRCISE, and behavioural change survey. The second set of 

questionnaires were completed prior to the participant’s consultation appointment, which was 

scheduled no earlier than two weeks after HSME. Following the initial email two weeks after 
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HSME, if the questionnaire had not been completed and the consultation appointment had not 

occurred, reminder emails were sent (up to a maximum of two total emails per week). If the 

questionnaires had not been completed prior to the consultation appointment, the research 

coordinator would meet participants in the clinic to facilitate questionnaire completion on a 

tablet prior to their appointment. If questionnaires were not completed six weeks following 

HSME, the data would be considered missing, and no further attempts were made to have the 

participant complete the questionnaires. A visual depiction of the study flow is displayed in 

Figure 2. 

Participants were provided with parking passes at the HSME. There was a total of two 

pre-HSME questionnaires with a combined 31 questions. There was a total of three post-HSME 

questionnaires with a combined 35 questions. It was estimated that questionnaire completion 

would take approximately ten minutes at each timepoint, which would not be overly burdensome 

on participants. The workshop was a one-time event that lasted 90 minutes. 

Figure 2 

Study Flow Diagram 

 

Note. HSME = headache self-management education; HSES = headache self-efficacy scale; 

PRCISE = pediatric rating of chronic illness self-efficacy; Behaviour = behavioural change 

survey. 
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Questionnaire Administration and Data Storage 

Study data were stored securely in REDCap. REDCap is a secure, web-based application 

designed exclusively to support data capture for research studies. The application and data are 

stored on CHEO servers located in Canada. Study data will be stored for seven years after the 

completion of the study and then destroyed. Electronic files will be permanently deleted, and 

hardcopy files will be shredded.  

Participants directly inputted questionnaire responses into REDCap. Participants 

provided an email to facilitate the distribution of the questionnaires, which was stored with study 

data in REDCap. This field was marked as an identifying field in REDCap and removed from 

data export.  

Study administrative data are stored on a master list, linking the subject ID from REDCap 

and identifying information. The master list is stored on the secure CHEO Microsoft 365 server. 

Only the study staff have access to this list. 

Pilot Study: Feasibility and Acceptability of the Protocol 

 The pilot study evaluated the eligibility criteria, informed consent forms and data 

collection method. During the recruitment phase of the study, the research coordinator identified 

whether the eligibility criteria met the objectives of the study and whether revisions or additions 

to the inclusion and exclusion criteria were warranted. This was assessed on a case-by-case basis 

with the triaging neurologist. To assess the informed consent form, the research coordinator 

documented the consent process for each participant. During the consent process, the study 

coordinator documented if participants asked questions about information in the consent form 

that highlighted sections to add, delete, or revise. If there were any required changes to the 

informed consent form during the study, the research coordinator would submit an amendment to 
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the REB. The study coordinator also documented any issues with data collection on the REDCap 

system.  

 To assess the recruitment rate, the total number of participants who enrolled in the study 

during the recruitment phase was tracked. The retention rate is presented as the percentage of 

enrolled participants that attended the HSME and the percentage of participants that completed 

the post-intervention questionnaires. Participant and caregiver acceptability of the HSME was 

evaluated based on responses to the anonymous satisfaction and feedback survey.  

Ethical Considerations  

 REB approval was obtained from the CHEO and Athabasca University (AU). (Appendix 

F and Appendix G, respectively). Initial CHEO REB approval was granted on February 7, 2024. 

A minor modification was submitted and approved on February 22, 2024, to add the PRCISE 

questionnaire pre- and post-HSME. No participants were contacted prior to the approval of the 

minor modification. Ethical considerations included the principles of informed consent, 

voluntary participation, participant confidentiality, and the burden on participants (financial, time 

at the workshop, and completing the questionnaires). 

 All informed consent procedures aligned with the Tri-Council Policy Statement: Ethical 

Conduct for Research Involving Humans – TCPS2 (2022) (Canadian Institutes of Health 

Research et al., 2022). Informed consent was obtained through electronic informed consent on 

CHEO REDCap. CHEO REB provides a guidance document on the use of electronic written 

informed consent that was followed to obtain e-consent in accordance with TCPS2.  

Data Analysis 

 Descriptive statistics (mean and standard deviation) were calculated for the participants 

age, pre- and post-intervention HSES, and PRCISE scores. The Shapiro-Wilk test was used to 
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check for normality. Paired samples t-tests were conducted for pre-post (time) comparisons of 

the HSES and PRCISE scores.  

Missing Data 

 If an HSES was missing responses to six or more questions (>23%), the questionnaire 

was deemed missing. If a post-HSME HSES had one to five missing responses, the baseline 

observation carried forward (BOCF) method was utilized. BOCF is a common method used to 

handle missing data in clinical trials (Liu-Seifert et al., 2010). Using this method, the baseline 

observation is treated as the final response from the participant, indicating no treatment effect 

following an intervention (Liu-Seifert et al., 2010). If a PRCISE was missing responses to four or 

more questions (>26%), the questionnaire was deemed missing. If a post-HSME PRCISE had 

one to three missing responses, the BOCF method was utilized. Since the Behaviour 

Modification Survey analyzed each question individually, partially completed surveys were 

included.  

 If a pre-HSME HSES and PRCISE was completed, but the post-HSME HSES and 

PRCISE were missing, analysis was conducted twice: once utilizing the BOCF method and once 

utilizing pairwise deletion. Best practice for handling missing data in longitudinal studies is 

highly dependent on the context of the study and study objectives (Little et al., 2012). In this 

study, it is reasonable to assume that the HSME intervention will not reduce a participant’s self-

efficacy. However, as the time between referral and consultation increases, the participant’s 

condition may worsen, and self-efficacy may decrease despite HSME. The BOCF will not 

account for potential reductions in self-efficacy during this period, but it will also not allow for 

any assumptions of an improvement. Pairwise deletion involves calculating the statistical 

analyses using all cases who provide data relevant to each estimate (Newman, 2014). Pairwise 
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deletion will reduce the sample size by excluding incomplete data sets, which may bias the 

results, since the reason for not completing the post-HSME questionnaires will be unclear 

(Newman, 2014). Therefore, the results of both the analyses will be reported. All analyses were 

performed using SPSS v. 29 (IBM Corp., 2023). 
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Chapter IV: Results 

Participant Characteristics 

A total of 95 individuals aged 12 to 17 years were assessed for study eligibility between 

March and June 2024. Fifty-eight were excluded because they did not meet eligibility criteria (n 

= 20) or they were not interested in participating (n = 38). The remaining 37 signed informed 

consent, and 30 attended HSME. Forty-nine percent of potentially eligible participants signed 

informed consent, and 81% of participants who signed consent attended HSME. Seven signed 

consent but did not attend HSME, either because they did not show up for their scheduled 

workshop (n = 4), or their workshop was cancelled due to low enrollment (n = 3). A summary of 

participant screening, enrollment, and follow-up is presented in a CONSORT flow diagram 

(Figure 3). The mean (SD) age of the sample was 14.7 (1.5) years and 73% were female (Table 

2). For all analyses, the assumption of normality was met for all data sets based on independent 

Shapiro-Wilk tests. 
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Figure 3 

CONSORT Flowchart of Participants 
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Table 2 

Demographic information of the HSME attendees. 

 Mean (SD) % N 

Age 14.7 (1.5)   

Age group    

12 – 14 years  43 13 

15 – 17 years  57 17 

Sex    

Female  73 22 

Male  27 8 

 

Pilot Study Results 

Recruitment and Retention Rate 

 A total of 75 patients were deemed eligible for participation in the HSME study, of which 

37 (49%) enrolled. Eighty-one percent (n = 30) of the enrolled participants received the 

intervention by attending the HSME. Twenty-four HSME attendees completed all the post-

HSME questionnaires (80%), and 25 (83%) partially completed the post-HSME questionnaires.  

 Six workshops were scheduled biweekly between April and June 2024. Workshops were 

cancelled if fewer than five participants enrolled. This occurred twice, causing workshops four 

and six to be cancelled. Four workshops were run, with six to nine participants in each.  

Assessment of Informed Consent Form 

 The informed consent form was found to be largely thorough and detailed. However, 

information was missing in the informed consent form and protocol regarding the cancellation of 

HSME workshops. It was decided that a minimum of five participants were required to run a 

workshop; however, there was no information on when the decision to cancel a workshop would 

occur, and when or how participants would be notified. The following statement should be added 

to the informed consent form, “A minimum of five participants are needed to run a workshop. 

There is a chance that the workshop you sign up for will be postponed or cancelled due to not 
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having enough participants. You will be notified by email at 12:00 pm the day before the 

workshop with a cancellation notice if this occurs”. 

Assessment of Eligibility Criteria 

 The proposed eligibility criteria were generally acceptable; however, one additional 

exclusion criterion was required which excluded six of the 95 participants assessed for eligibility. 

This exclusion was for an “atypical presentation, in the opinion of the triaging neurologist”. 

Three of the six patients who were excluded for this were noted to have “too many 

comorbidities.” These were serious or life-threatening comorbidities, in which the HSME was 

felt to be inappropriate. The other three excluded patients had an atypical presentation of 

headaches, which indicated to the triaging neurologist that the information in the HSME would 

not be suitable.  

Assessment of the Data Collection Method 

No issues were noted with the REDCap platform for obtaining informed consent or 

questionnaire data.  

Behavioural Change Survey 

The behavioural change survey is an unvalidated 4-item survey developed by the authors 

to determine whether participants modified their behaviour following the HSME. At the data 

analysis stage, it was determined that more appropriate response options would have been agree 

and disagree, as the difference between neutral and disagree is unclear.  

Participant and Caregiver Acceptability of HSME 

Thirteen responses to the participant and caregiver anonymous feedback survey were 

received. Three respondents were patient participants, and 10 were parents or caregivers. 

Detailed responses to the survey are displayed in Table 3. 
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Table 3 

Responses to feedback survey.  

Responder Satisfaction Rate Feedback 

Participant 5 

it was very nice to finally see and actually meet other 

people around my age that feel the same things i do almost 

everyday. it was also very nice to learn how to manage and 

catch headaches more often before they get too bad. 

Participant 5  

Participant 5 it was very informative 

Caregiver 5 

Excellent information for parents to work with and explore 

with the child and caregivers. Knew none of this prior, 

thank you! 

Caregiver 5 I am sooooo happy that this study exists. Thank you. 

Caregiver 5 
Excellent presentation. Very informative. The handouts 

will be very useful. 

Caregiver 5 learned a lot, glad we attended    

Caregiver 5 Very informative 

Caregiver 5  

Caregiver 5 Very informative, thank you 

Caregiver 5 Great information! Enthusiastic nurses! Thank you! 

Caregiver 5 

This was a very informative presentation! We learned a lot 

about preventative and treatment. We are beginning our 

preventative treatment this week. Thank you! 

Caregiver 5 

The pharmacological list is helpful to share with the MD 

for ongoing headaches that are not responding to the 

current treatment regime. Also started taking supplements 

to monitor for improvement. 

Note. Satisfaction rate options were 1 = very dissatisfied, 2 = dissatisfied, 3 = neither satisfied 

nor dissatisfied, 4 = satisfied, and 5 = very satisfied.
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Participant-Reported Objective Results 

Missing Data 

Headache Self-Efficacy 

A paired samples t-test was conducted to compare pre- and post-HSES scores. There was 

a significant increase in headache self-efficacy using the HSES tool (pre = 72.6 ± 21.5 to post = 

78.8 ± 23.3; t(29)=3.1, p = 0.002). Similar results were observed when the analysis was restricted 

to complete cases only (pre = 74.8 ± 20.3 to post = 82.0 ± 21.7; t(24)=3.1, p = 0.002). 

To compare differences in pre- and post-HSES between sexes, two paired samples t-tests 

were conducted: one with only female participants, and one with only male participants. For 

female participants, there was a statistically significant increase (pre = 69.3 ± 19.3 to post = 74.9 

± 21.3; t(21)=2.9, p = 0.004). However, for male participants, no significant change was 

observed (pre = 81.8 ± 25.8 to post = 88.6 ± 27.2; t(7)=1.3, p = 0.116). Similarly, to compare 

differences in pre- and post-HSES between age groups, two paired sample t-tests were 

conducted: one with participants aged 12 to 14 years and one with participants aged 15 to 17 

years. There was a significant increase for participants 12 to 14 years (pre = 77.9 ± 18.8 to post = 

84.8 ± 22.9; t(11)=2.3, p = 0.020). A significant increase was also observed for participants 15 to 

17 years (pre = 71.3 ± 21.7 to post = 76.9 ± 21.5; t(16)=2.0, p = 0.030). A summary of the HSES 

scores are displayed in Table 4. 
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Table 4 

Headache self-efficacy scale pre- and post-headache self-management education. 

Measure N Pre  Post p-Value 

HSESa 25 74.8 (20.3) 82.0 (21.7)   0.002* 

HSESb 30 72.6 (21.5) 78.6 (23.3)   0.002* 

Femaleb 22 69.3 (19.3) 74.9 (21.3)   0.004* 

Maleb 8 81.8 (25.8) 88.6 (27.2)   0.116 

Aged 12 -14 yearsb 13 77.9 (18.8) 84.8 (22.9)   0.020* 

Aged 15 – 17 yearsb 17 71.3 (21.7) 76.9 (21.5)   0.030* 
aPairwise deletion method. 
bBOCF method. 

* Significance set at p < 0.05. 

 

Chronic Illness Self-Efficacy 

A paired samples t-test was conducted to compare pre-and post-PRCISE. There was no 

statistically significant change observed (pre = 93.7 ± 23.9 to post = 94.0 ± 25.4; t(29)=0.1, p = 

0.445). Similar results were observed when incomplete data sets were excluded (pre = 95.5 ± 

23.0 to post = 95.9 ± 24.8; t(23)=0.1, p = 0.446). 

To compare differences in pre- and post-PRCISE between sexes, two paired samples t-

tests were conducted: one with female participants and one with male participants. For female 

participants, there was no significant change (pre = 89.2 ± 23.9 to post = 92.8 ± 26.7; t(21)=1.6, 

p = 0.067). For male participants, PRCISE scores significantly decreased (pre = 106.1 ± 97.3 to 

post = 97.3 ± 22.4; t(7)=-2.7, p = 0.016). Similarly, to compare differences in PRCISE between 

age groups, two paired sample t-tests were conducted: one with participants aged 12 to 14 years 

and one with participants aged 15 to17 years. There was no difference for participants 12 to 14 

years (pre = 96.1 ± 21.4 to post = 98.2 ± 19.7; t(12)=0.5, p = 0.303). Similar results were 

observed for participants 15 to 17 years (pre = 91.9 ± 26.1 to post = 90.8 ± 29.1; t(16)=-0.4, p = 

0.333). A summary of the PRCISE scores are displayed in Table 5. 
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Table 5 

Pediatric rating of chronic illness self-efficacy scale pre- and post-headache self-management 

education. 

Measure N Pre  Post p-Value 

PRCISEa 24 95.5 (23.0) 95.9 (24.8) 0.446 

PRCISEb 30 93.7 (23.9) 94.0 (25.4) 0.445 

Femaleb 22 89.2 (23.9) 92.8 (26.7) 0.067 

Maleb 8 106.1 (20.3) 97.3 (22.4) 0.016* 

Aged 12 -14 yearsb 13 96.1 (21.4) 98.2 (19.7) 0.303 

Aged 15 – 17 yearsb 17 91.9 (26.1) 90.8 (29.1) 0.333 
aPairwise deletion method. 
bBOCF method. 

* Significance set at p < 0.05. 

 

Behavioural Change 

 Of the 24 respondents, 10 (42%) stated that they drink less caffeine, eight (33%) were 

more physically active and skipped fewer meals, and six (25%) kept a more regular sleep 

schedule following HSME (Table 6). Of the respondents, 18 were female (75%) and nine were 

12 to 14 years old (38%). Male participants were more likely to improve their sleep schedule 

(43% vs 17%), skip fewer meals (43% vs 28%), and drink less caffeine (57% vs 33%) compared 

to female participants. A greater proportion of younger participants improved their sleep 

schedule and skipped fewer meals, but a greater proportion of older participants were more 

physically active following HSME. The results are displayed in Table 7.  
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Table 6 

Changes in behaviour following headache self-management education (n = 24).  

Since the workshop, I …  Agree 

N (%) 

Neutral 

N (%) 

Disagree 

N (%) 

Have a more regular sleep schedule 6 (25) 14 (58) 4 (17) 

Skip fewer meals 8 (33) 14 (54) 3 (13) 

Drink less caffeine  10 (42) 12 (50) 2 (8) 

Am more physically active 8 (33) 14 (58) 2 (8) 

 

Table 7 

Agree responses displayed by sex and age group. 

Since the workshop, I agree that 

I…  
Total 

N 

Female 

% 

Male 

% 

12-14 

years 

% 

15-17 

years 

% 

Have a more regular sleep 

schedule 

6 17 43 33 20 

Skip fewer meals 8 28 43 56 20 

Drink less caffeine  10 33 57 44 40 

Am more physically active 8 33 29 22 40 
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Chapter V: Discussion 

The primary objective of our pilot study was to assess the feasibility and acceptability of 

the protocol. Our study had a recruitment rate of 49% and retention rate of 80%. The informed 

consent form, eligibility criteria, and data collection methods were largely sufficient. Participants 

and caregivers were highly satisfied with the HSME intervention, however, the response rate to 

the satisfaction survey was low. The participant-reported objectives of our study were to 

determine whether theory-guided HSME was associated with an increase in headache self-

efficacy and chronic illness self-efficacy, and positive behaviour change in 12 to 17-year-olds 

referred for headache to a large pediatric tertiary care hospital. Our study found that headache 

self-efficacy, measured using the HSES, significantly increased following theory-guided HSME. 

Our study found no change in chronic illness self-efficacy and moderate behavioural change 

following HSME. Our study also sought to determine whether sex and age were associated with 

greater increases in headache self-efficacy, chronic illness self-efficacy, and behavioural change. 

Female sex at birth was associated with greater increases in self-efficacy but not behavioural 

change. Changes in self-efficacy were similar between age groups. A greater proportion of older 

participants reported more physical activity following HSME than younger participants, but a 

greater proportion of younger participants improved all other behaviours.  

Recruitment and Retention Rate 

 Half of the eligible participant population signed consent to attend HSME. This is lower 

than the hypothesized recruitment rate of 80%, which was based on comparable studies in the 

pediatric population. Walter et al. (2020), Hickman et al. (2015), and Connelly et al. (2006) had 

enrollment rates of 86%, 84% and 74%, respectively. There are several reasons the enrollment 

rate was low. CHEO has a wide catchment area from Nunavut, Eastern Ontario, and Western 
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Quebec. Therefore, some referred patients live hundreds of kilometres from the hospital, and 

attending an in-person workshop was not feasible. Additionally, only a small number of 

workshops were held over a relatively short period of time, which may have logistically limited 

the number of participants that could attend. A focus group or interview study including all 

individuals that met eligibility criteria is warranted to further elicit reasons for the relatively low 

recruitment rate, and ways it could be improved in a future study.  

 In the current study, 80% of HSME participants fully completed the follow-up 

questionnaires. This is slightly lower to the hypothesized retention rate of 85%, but similar to the 

rates seen by Hickman et al. (2015) (89%), Walter et al. (2020) (87%), and Connelly et al. (2006) 

(84%). It is also notable that there was no incentive for participants to complete the follow-up 

questionnaires, as it did not impact the scheduling of their consultation appointments, there was 

no financial incentive, and they would receive no further HSME. When designing and budgeting 

for a larger-scale study, a reasonable financial incentive in the form of a gift card, stipend, or 

entrance into a draw for a prize may improve the retention rate (Abdelazeem et al., 2023).  

Acceptability  

 While the responses to the satisfaction survey were overwhelmingly positive, the 

response rate was low, with only three out of 30 potential participant responses and 10 caregiver 

responses. The satisfaction and feedback survey could not be mandatory, since it was important 

to allow for anonymity. The survey was presented during the workshop, at the end of Phase 1, 

and provided in the participant handouts. However, in hindsight, more effort should have been 

invested in promoting a higher response rate. A follow-up email to all participants with a link to 

the survey should have been sent the day after their workshop requesting feedback. Prior to 

developing an RCT, it would be beneficial to invite participants and caregivers from the current 
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study to attend focus groups to gather more feedback on the enrollment process, mode, duration, 

and content of the HSME, as well as follow-up procedures.  

Headache Self-Efficacy 

 Baseline headache self-efficacy scores of 72.6 ± 21.5 observed in our pediatric 

population were low compared to published literature in adult headache patients, in which 

baseline scores range from 97 – 114 (Bromberg et al., 2012; Leroux et al., 2018; Wells et al., 

2021). However, the HSES has only been validated in the adult population making comparisons 

to the pediatric population difficult. While the readability of the HSES appears appropriate 

(Readability Scoring System, n.d.), it is possible that it does not provide a valid measure of 

headache self-efficacy in the pediatric population. Alternatively, it is likely that HSES is a valid 

measure but that headache self-efficacy is lower in the pediatric population compared to the adult 

population. Self-efficacy in the pediatric population may be lower as they are more likely to rely 

on their caregivers to aid in their care and advocate for them. As detailed below, chronic illness 

self-efficacy is also lower in our study group compared to other pediatric populations, supporting 

the notion that our study population lacks self-efficacy.  

 The HSES score increased by six points two weeks after HSME, which was statistically 

significant. However, the pre-post study design makes it difficult to determine whether this 

increase is related to the HSME. Further data collection in this participant population is 

necessary to assess whether the increase is clinically meaningful. For example, an assessment 

and comparison of improvements in of headache frequency, headache-related disability, or 

quality of life to improvements in headache self-efficacy would provide insight to determine a 

clinically meaningful increase in the HSES. In a prospective controlled trial of adult headache 

participants, a self-management education intervention was compared to standard of care 
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(Leroux et al., 2018). The intervention was in-person, one-on-one goal setting and motivational 

interviewing with a nurse over four visits. The total in-person time with the nurse was 

approximately three hours per participant over 12 months, in addition to unrestricted and 

unrecorded phone calls. Headache self-efficacy was measured using the HSES, and at 12 months 

the standard of care group increased by 8.4 points, while the intervention group increased by 

16.8 points (Leroux et al., 2018). Similarly, in a randomized controlled trial of 185 adult 

participants, headache self-management education was compared to standard of care (Bromberg 

et al., 2012). The intervention was fully remote, with participants being required to complete 

eight 20-minute modules in the first four weeks, followed by one 20-minute module monthly for 

five months. The modules involved completing self-assessments, using interactive tools, reading 

articles, and using a pain tracker. Headache self-efficacy was measured using the HSES, and at 

six months the standard of care group increased by eight points, while the intervention group 

increased by 18 points. Short (2021) performed a pre-post headache self-management education 

study in adults. The intervention was introduced in-person with participant education via a series 

of short videos (10 minutes total), followed by verbal information tailored to the participant’s 

feedback and questions. The videos highlighted statistics about chronic migraine, use of migraine 

diary, and the importance of specific lifestyle behaviours. Following the in-person education, 

participants were provided with a self-management toolkit website to access outside the clinical 

setting. The website included patient education videos, tips, resources, articles, podcasts, and 

website links. They observed a 19-point increase in HSES at eight weeks post-intervention. 

These studies indicate that the observed increase in HSES may not be clinically meaningful, 

given that the increase aligns with that of control groups in other studies (Bromberg et al., 2012; 



CHILDREN AND HEADACHE  
 

 45 
 

 

Leroux et al., 2018). Additionally, the current study had a short follow-up period, so it is not 

possible to determine whether the increase in HSES would be sustainable over time.  

Chronic Illness Self-Efficacy  

 The baseline PRCISE score in the study population was 94.7 ± 23.9. In the preliminary 

validation study of the PRCISE scale, the mean score was 114 ± 32 for children with various 

chronic diseases and 114 ± 33 for the subgroup comprising children with neurological disorders 

(Emerson et al., 2018). Gürcan & Turan (2022) conducted a validation and reliability study of the 

PRCISE in 220 Turkish children with various chronic illnesses and observed a mean PRCISE of 

106 ± 18. The PRCISE scores were slightly lower in the subgroup analysis for children with 

neurological disorders, at 105 ± 22. Öncel & Solmaz (2022) evaluated PRCISE scores in a group 

of children with multiple sclerosis, and the mean score was 102 ± 22. Similar to HSES, our 

baseline score is lower than scores published in the literature. In our study, males have a higher 

baseline PRCISE score than females (106.1 ± 20.3 compared to 89.2 ± 23.9). However, Gürcan 

& Turan (2022) found no significant relation between self-efficacy score and age or sex. This 

result may be due to our small sample size (n = 30), and our limited number of male participants 

(n = 8).  

 There was no change in PRCISE scores following HSME, contrasting with the increase 

observed in HSES. The HSES measures headache-specific self-efficacy, whereas the PRCISE 

measures chronic illness self-efficacy. Pediatric headaches are associated with an elevated risk of 

several conditions, including attention-deficit hyperactivity disorder, depression, anxiety, 

epilepsy, obesity, atopic disorders, inflammatory bowel disease, and irritable bowel syndrome 

(Jacobs et al., 2016). The HSME intervention primarily focuses on headaches, with some 

information and resources on psychological comorbidities, including depression and anxiety. 
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However, it is possible that our study population was highly comorbid, and there was little 

benefit to their overall chronic illness self-efficacy.  

Behavioural Change 

 Analysis of the behavioural change survey revealed that changes to the response options 

are warranted. Participants were provided directional statements (e.g., Since the workshop, I am 

more physical active) and the response options were agree, neutral, and disagree. It is difficult to 

interpret the difference between neutral and disagree responses. Therefore, the neutral response 

option should be removed if the survey is used in a larger scale study.  

 Behavioural modifications, including drinking less caffeine, skipping fewer meals, being 

more physically active, and keeping a more regular sleep schedule, were observed in 42%, 33%, 

33%, and 25%, of the participants, respectively. Walter et al. (2020)’s RCT assessed changes in 

diet, caffeine, and sleep following a headache self-management education intervention in a 

pediatric population. They observed a significant improvement in diet in the intervention group, 

but no notable improvement in sleep or caffeine. This is a notable difference from the current 

study, where just under half the participants drank less caffeine following the intervention. To our 

knowledge, this is the only other study that has measured changes in caffeine intake following a 

HSME intervention. Short (2021) and Lagman-Bartolome et al. (2018) performed pre-post 

studies on the adult population and observed modest improvements in morning protein intake 

and use of a sleep routine, aligning with the results observed in our study. Behaviours are often 

difficult to modify; therefore, we did not anticipate that our intervention would significantly 

improve any of the behaviours measured.  
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Limitations 

 The limitations of this study include the lack of a control group, the use of unvalidated 

surveys, participant self-selection, and a short follow-up period. Participants who chose to 

participate may have enhanced motivation for practicing self-management and improving self-

efficacy, compared to those who declined participation. The population is likely not 

representative of the general pediatric headache population, given that they were referred to a 

tertiary care hospital, and that they were more likely to have the time, resources, and proximity 

to attend an in-person workshop. It is unknown whether increases in self-efficacy and 

behavioural changes are sustained over time since there was a single follow-up timepoint two 

weeks after HSME. Additionally, the response rate to the anonymous feedback survey was low, 

with only three participant and ten caregiver responses.  

Strengths 

To our knowledge, this is the first study to prospectively evaluate the association between 

HSME and self-efficacy in a pediatric population. The sample size is adequate for a pilot study 

and provides valuable evidence to support the future development of a large observational study 

or randomized controlled trial. 
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Chapter VI: Conclusion 

 The findings from our study indicate that a single, in-person headache self-management 

education intervention is generally feasible and acceptable in this pediatric population. A focus 

group or interview study is warranted to elicit extensive and thorough feedback to decipher ways 

to explain and improve the relatively low recruitment rate, and to further assess the protocol and 

intervention. The participant reported outcomes suggest that pediatric headache patients awaiting 

consultation with a neurologist may benefit from HSME. A single, 90-minute HSME workshop 

increased headache self-efficacy and modestly improved behaviour during the waiting period. To 

distinguish whether HSME is causatively related to increased headache self-efficacy in this 

population, an RCT is warranted. Our pilot study provides valuable guidance to develop a 

successful RCT in this population, including expected recruitment and retention rates and 

changes in HSES scores to estimate sample size.  
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