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Abstract

Objective—To review and critically evaluate the extant research literature pertaining to 

adherence in youth and adults with headache and to provide recommendations for future research.
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Background—This article provides the first systematic review of pediatric headache adherence 

and updates a previous review of treatment adherence in adults with headache.

Design—Systematic review of empirical literature.

Methods—A literature search with no date restriction was conducted using PubMed and 

PsycINFO electronic databases and bibliographies of relevant articles.

Results—Adherence rates in adults with headache range considerably from 25% to 94% across 

treatment, assessment method, and definition of adherence utilized. Methods to assess adherence 

included retrospective prescription claims data, paper or electronic diaries, follow-up appointment 

attendance, written and verbal self-report of general adherence, verbal self-report of adherence 

over a specific amount of time via in person interview or telephone, validated adherence measures, 

adherence questionnaires without validation, and counselor ratings of homework. Each 

methodology and assessment tool demonstrated strengths and weaknesses. No studies have 

systematically examined medication adherence in children with headache, and the few available 

studies examining adherence to behavioral treatment have documented adherence rates ranging 

from 52% to 86%.

Conclusions—Adherence research in adults with headache is growing, but studies demonstrate 

a number of methodological shortcomings. Adherence research in children with headache, and 

adherence intervention research in both adults and children, is scant. Future research should use 

objective measures of adherence, consider over-the-counter medications and medication overuse, 

examine demographic, psychological, and behavioral correlates of adherence, assess adherence to 

botulinum toxin type A, and examine the efficacy of adherence interventions in individuals with 

headache.
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Nonadherence to prescribed treatment regimens is an important and widespread behavioral 

health issue in the management of chronic conditions. Rates of nonadherence range from 

50% to 60% across adult chronic illness populations and from 50% to 88% across pediatric 

populations.1–4 Poor adherence to prescribed treatment regimens can lead to increased 

disease severity, risk of relapse, greater health care utilization, and sub-optimal symptom 

management.4,5 Clinical decision-making regarding prescribed treatment is typically made 

by patient reported improvements in symptoms and/or functioning, resulting in increases or 

alterations in medication regimens without accurate knowledge of the patient’s adherence.

Treatment adherence, “the extent to which a person’s behavior coincides with medical or 

health advice,”6 is particularly relevant to headache management given that regimens can be 

complicated. Treatment regimens for headache often require development of acute 

strategies, preventative treatments including medications and behavioral lifestyle changes, 

self-monitoring of symptoms and treatment, and attending medical appointments related to 

the diagnosis and treatment of headache.7,8 Adherence to acute treatment strategies requires 

an understanding of how and when to use acute medication as well as the behavioral skills to 

organize and to plan for differing medication regimens. Individuals must learn how to 
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identify the onset of a headache, to determine the proper dose of nonsteroidal anti-

inflammatory drugs (NSAIDs), and to track the frequency of medication administration.9 

Some treatments involve a multimechanism approach in which one must decide at the onset 

whether to take NSAIDs or combine with a triptan based on perceived headache severity. In 

addition to acute strategies, prevention of headaches also often requires a combination of 

daily medications and biobehavioral techniques.5 Adherence to daily medication and 

behavioral lifestyles changes further complicate the treatment regimen and are well-known 

barriers to successful response.5

Rains et al presented an excellent review of the literature on adult headache treatment 

adherence and noted that existing studies reported adherence rates similar to those observed 

in other medical conditions.10 Specifically, 25–50% of adult patients with headache were 

nonadherent to preventative headache medication,11–13 up to 70% of patients failed to use 

acute medication in an optimal fashion,14,15 11% of patients opted to not fill a previous 

prescription for headache medication, and 71% of patients delayed or avoided taking a 

prescription due to adverse side effect or safety concerns.16 This review also reported that 

approximately 40% of patients did not return for follow-up appointments after their initial 

consultation.17 Although less frequently studied, rates of adherence to behavioral lifestyle 

changes (eg, diet, exercise, sleep, relaxation for stress management) range from 22% to 

85%.18 Importantly, 35 studies have examined treatment adherence in patients with 

headache since the review conducted by Rains and colleagues, and an updated review of the 

literature is necessary and timely.

Adherence rates in adults with headache do not directly translate into an understanding of 

pediatric headache management given the unique factors that impact adherence in children 

and adolescents (eg, developmental considerations, shared responsibility for treatment with a 

caregiver, cognitive/emotional maturity, etc). Therefore, an examination of adherence in 

pediatric populations is needed to better understand the specific challenges to headache self-

management in this subpopulation. The purpose of this article is to provide a systematic 

review of the extant literature assessing adherence to treatment regimen in adult and 

pediatric headache. Although treatment adherence is assessed in a variety of ways, this 

review will examine all current studies which report adherence findings related to acute 

medication, preventative medication, behavioral lifestyle changes, self-monitoring through 

headache diary, and appointment attendance for children and adults with headache. These 

studies are organized by treatment modality and then by the type of adherence assessment 

utilized within each treatment type. In addition, a critique of adherence assessment 

methodology, specific recommendations for future research, and clinical implications are 

provided.

METHODS

Data Search

A systematic search of the biomedical and behavioral science literature was conducted in 

October 2013 using PubMed and PsycINFO electronic databases and in accordance with the 

guidelines presented in the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses Statement.19 The search strategy included a combination of a Boolean search using 
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Medical Subject Heading terms (eg, headache disorders, child, adolescent, adult, selfcare, 

patient compliance, and botulinum toxin type A) and key words (eg, adherence, compliance, 

self-management, concordance). No date restriction was utilized. Returned articles were 

included in this review if the study was empirical, participant sample included only 

individuals with primary headache (studies including patients with headache along with 

patients with other pain conditions were excluded), adherence was assessed as a part of 

clinical care or for research purposes, and the original article was in English. Reference 

sections of included articles were reviewed, and relevant articles that met inclusion criteria 

were included.

Study Selection and Screening

See the Figure for details regarding the selection of articles that were included in the current 

review.19 The initial search strategy resulted in 352 records identified through the database 

searches and 11 articles identified through other sources. A total of 231 abstracts were 

screened after duplicates were removed. Of these, 100 full-text articles were reviewed (89 

adult, 11 pediatric). Studies were excluded if they did not assess adherence (46 adult, 2 

pediatric) or were not original research articles (ie, review or commentary; 7 adult).

Data Extraction

Two reviewers (R.R. and J.R.) completed data extraction from the 36 adult and 9 pediatric 

articles included in this review. A third reviewer (K.H.) assessed the included articles for 

accuracy. Collectively, the three reviewers resolved questions regarding the inclusion of 

articles and adherence data to be reported. Study design, sample characteristics, method 

utilized to assess adherence, and results of each study can be found in the Table.

RESULTS

Acute Medication Adherence

Seven studies have examined adherence to acute medications in adults with headache. Many 

studies examining adherence to acute medications have utilized prescription claims data to 

measure persistence or the “time from initiation to discontinuation of therapy.”20,21 In 

general, prescription claims data analysis has found poor persistence in patients prescribed 

triptans for migraine treatment, with 25.6–56.1% of patients receiving, at most, one triptan 

claim during a follow-up period (range 1–2 years).21–25 Adherence assessment of acute 

medication is complicated by the preventative treatment effect in that as headache frequency 

improves, the number of times an acute medication is needed is reduced. Additionally, the 

headache’s response to over-the-counter (OTC) medication may improve, further reducing 

the need to fill a prescription medication.

A retrospective review of prescription filling data in an Israeli Health Maintenance 

Organization district found that single-time triptan users were more likely to be male and 

younger than 30 or older than 70 years.23 In this study, nonpersistence was more common in 

patients prescribed 50 mg tablets of sumatriptan compared with those using 100 mg tablets. 

In a recent U.S. pharmacy claims data analysis, 22,013/40,892 (53.8%) new triptan users did 

not persistently refill their index triptan over the 2-year period and 12.8% were persistent for 
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only one additional refill.21 Of those patients who did not persistently refill their index 

triptan, 25.5% discontinued migraine prescriptions, 34% switched to opioids, 23% received 

an NSAID, 7.4% tried another triptan, and the remainder received other nonspecific 

migraine medications. Once patients filled 2 or more triptan prescriptions (refills ranged 

from 1 to 70), they were more likely to remain persistent over the course of the observation 

period.

Given the evidence supporting the inconsistency in triptan persistence, Cady and colleagues 

conducted a survey with lapsed and sustained triptan users to identify factors predictive of 

triptan adherence.22 Compared with patients who had lapsed from use of their prescribed 

triptan, predictors of sustained use included satisfaction with, and confidence that the triptan 

would resolve the headache, the reliability of the triptan to be effective on a regular basis, 

and fewer doses required to control the headache.22 Headache-related factors including 

patient-reported severity and impact were not predictive of triptan adherence; however, 

disability scores did indicate that sustained users may experience less time lost from daily 

activities.22

Findings related to OTC medicines are similar. In a prospective examination of beliefs and 

behaviors with regard to the acute use of medicine, the majority of the sample reported it 

was better to treat headaches with medication, yet 57% of patients did not actually take their 

prescription medication.26 In a study examining medication use by pharmacy personnel with 

self-reported migraine, 27.6% used only recommended medication (nonspecific agents: 

NSAIDs, aspirin, or both; migraine-specific agents: triptans, ergotamine, and 

dihydroergotamine), 14.1% used nonrecommended medication (opiate analgesics and 

paracetamol), and 58.3% reported using both recommended and nonrecommended 

medication to treat migraine attacks.27 Furthermore, self-report survey indicated that 21.1% 

of pharmacy personnel (88.2% with true migraines) met criteria for medication overuse 

according to International Classification of Headache Disorders-II criteria.27,28

Preventative Medication Adherence

Fourteen studies have examined preventative medication adherence in adults with headache 

through a variety of methods such as adherence questionnaires, self-reported headache 

medication diaries, and face-to-face interviews. Documented preventative medication 

adherence rates range from 48% to 94%.12,29–32

An early prospective observational study assessing self-reported adherence to prescribed 

medication through interviews with adults with headache reported that only 48% of patients 

were adherent to preventative medication.12 Adherence rates declined at 3 months, with 75% 

of the initially adherent group continuing to take their preventative medication as 

recommended.12 A longitudinal examination including adults with chronic migraine found 

that 78.4% of patients reported being adherent to prescribed medications in a face-to-face or 

telephone interview, and 89.4% of patients who initially met medication overuse criteria 

reported abrupt discontinuation at 12 months.33 In addition, this study documented that poor 

adherence to preventative medication and failure to discontinue overused medication was 

associated with persistent chronic daily headaches.33
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A more recent study reported that 65% of adults with migraine were adherent based on a 

self-report questionnaire, the Medication Adherence Report Scale (MARS).29 A study 

analyzing the association of self-reported adherence based on the MARS and beliefs about 

medicines and medication-related factors demonstrated a 64% adherence rate to preventative 

medications and also found that beliefs about medicine and medication-related factors are 

not predictive of nonadherence.34 Additional analyses, however, revealed that among 

patients using preventative medication, patients using β-blockers were more adherent than 

patients not taking β-blockers and that patients using tricyclic antidepressants are less 

adherent than patients not taking tricyclic antidepressants.34

A study assessing adherence in individuals with migraine through self-reported medication 

diary found 79.6% of the sample to be adherent to preventative medication on at least 80% 

of days and that adherence rates did not differ between patients with monotherapy and 

polytherapy treatment.35 Similarly, Krymchantowski and Tavares utilized headache diaries 

as a measure of adherence and reported that 76.6% of the patients were adherent to 

preventative regimen with 4% being nonadherent prior to the 3-month evaluation and 19.4% 

not returning for the 3-month follow up.36 A longitudinal study also examining adherence to 

β-blockers through headache medication diaries found that 94% (85/90) of patients had 

taken the prescribed β-blocker on at least 25 of 30 days over a 5-month period.30 

Information regarding adherence rates for participants remaining in the study over time were 

also gathered and indicated that 95% (72/76) and 92% (54/59) of the remaining participants 

remained adherent at the 10-month and 16-month follow ups, respectively.30 Heckman and 

Ellis examined adherence to preventative medication in adults with migraine across racial 

groups based on self-reported headache diary data and documented that 69% of African 

American patients and 82% of Caucasian patients were adherent to preventative medication.
37 The observed difference in adherence rates, however, was not statistically significant. 

Interestingly for the combined sample (Caucasian and African Americans), adherence rates 

lower than 80% were associated with major depressive disorder and lower levels of 

headache management self-efficacy; however, no demographic variables significantly 

predicted adherence.37 Finally, Rothrock and colleagues utilized headache diary report to 

examine the adherence rates of migraineurs to preventative and acute headache medications 

following “headache school” to the adherence rates of migraineurs who did not receive 

“headache school.” Ninety-six percent of participants receiving additional education on 

migraine symptoms, diagnosis, treatment, and prevention were classified as adherent, while 

58% of participants not receiving patient education were classified as adherent to their 

preventative medication.38

Three studies have described adherence to preventative medications for headache by 

retrospectively examining medication persistency. One of the preventative persistency 

studies, conducted with a sample of individuals attending a multidisciplinary headache 

center and day treatment program, found 9% of patients did not fill preventative medication 

even once while 39% filled prescriptions for only a limited time (on average 5 months).39 

Another study utilizing pharmacy claims data and an adherence cut point of access to 

medication (obtained refills) at least 80% of the time documented an average preventative 

medication adherence rate of 88% between the time of their first and last dispensing and a 

56% average adherence rate during the 12-month observation period.40 Adherence rates 
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based on type of preventative medication utilized ranged from 88% for antidepressants to 

100% for antihypertensives between dispensings and 47% for anticonvulsants to 58% for 

antihypertensives for the fixed 12-month period.4 Moreover, adherence rates between 

dispensings were related to decreased migraine-related disability and higher drug costs, but 

not total medical care costs.40 Of note, telephone interview rather than a visit with a health 

care provider was utilized to assess migraine symptoms and diagnosis, and only 13.4% of 

individuals fitting diagnostic criteria utilized preventive medications suggesting the potential 

for diagnostic misclassification of participants. Finally, Yaldo, Wertz, Rupnow, and Quimbo 

utilized prescription claims data to classify patients as “discontinued” or nonadherent if they 

did not refill preventative medications within 1.5 times the days of supply of the previous 

refill.41 Specifically, the risk for discontinuing preventative medication use was 23% higher 

with amitriptyline, 6% higher with propranolol, and 11% higher with divalproex sodium 

than with topiramate. In addition, men were 13% more likely to discontinue medications 

than women.41

Behavioral Lifestyle Recommendations

Similar to medication adherence, there is large variability in adherence rates to behavioral 

lifestyle recommendations (eg, relaxation, sleep, diet, exercise) and adherence is not 

optimal. A prospective observational study by Gaul and colleagues assessed long-term 

adherence to treatment recommendations following completion of a multidisciplinary 

program through telephone interviews.39 During the 12–18-month follow up, 61% of 

patients were adherent and still practicing progressive muscle relaxation an average of 3 

days a week, whereas 19% stopped after the first 3 months, and 20% never performed 

relaxation during the follow-up period. There was greater long-term adherence to aerobic 

exercise, with 72% following recommendations during the entire follow-up period, 13% 

adherent for the first 6 months, and 15% who discontinued once the program was completed. 

During the multidisciplinary program, patients were instructed to implement 8 general 

lifestyle modifications (eg, not exceeding 10 different medication intake days/month, 

accepting a headache and not rebelling against it, and establishing regular sleep times), and 

the majority of patients (56%) implemented 6 or more recommendations. On average, 

patients who were more adherent to progressive muscle relaxation, aerobic exercise, and 

implemented more than 5 lifestyle modifications reported significant reductions in headache 

frequency and met the primary outcome criterion (ie, at least 50% reduction of headache 

days/month) at the 12–18-month follow-up.39

Another study examining the relationship between physician empathy and migraine 

disability and treatment adherence examined how often patients adhered to physician 

instructions across 4 areas: diet/meal timings, exercise, stress management/sleep 

modification, and medications/vitamins.42 Non-adherence rates were high across the sample, 

such that “always” or even “often” following instructions was seldom reported (45% and 

26% for medications/vitamins, 41% and 14% for stress management/sleep modification, 

32% and 19% for exercise, and 32% and 26% for diet/meal timing, respectively). However, 

adherence to all 4 domains was associated with improved clinical outcomes (migraine 

disability, migraine days, and pain) and physician empathy.42

Ramsey et al. Page 7

Headache. Author manuscript; available in PMC 2018 January 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In addition, a randomized placebo-controlled trial reported that 70% of participants were 

adherent to behavioral migraine management and adherence rates increased over the course 

of the treatment.30 Patients were asked during 3 sessions to complete relevant homework 

assignments that coincided with didactic instruction and practice (eg, deep breathing, 

relaxation by recall, integration of skills). High adherence was defined as completing at least 

60% of the homework with “good” or “excellent” ratings for quality given by the counselor. 

Another study demonstrated that even when patients have the ability to choose a preferred 

treatment modality, long-term adherence rates are less than optimal. In an examination of 

hypnotic relaxation vs amitriptyline for tension-type headache, patients were asked to 

choose between the two modalities and allowed to switch once they started either treatment.
43 Retrospective chart review found adherence with hypnotic relaxation was better than 

adherence to amitriptyline, such that 26/47 (55.32%) and 10/27 (37.04%) patients continued 

with their treatment.43

Unlike the aforementioned studies, Ramsden and colleagues employed an objective measure 

of adherence in their preliminary results of a randomized clinical trial on a targeted analgesic 

dietary intervention for chronic daily headache.44 For 12 weeks, randomized participants 

were instructed to follow 1 of 2 diets: low omega-6 polyunsaturated fatty acids or low 

omega-6 polyunsaturated fatty acids plus high omega-3 polyunsaturated fatty acids. Blood 

was drawn at 4 time points and used as a biomarker to assess adherence and changes. At the 

time of publication, analysis of the first 20 participants who had completed the 12-week 

intervention indicated dietary adherence via reductions in erythrocyte fatty acids.44

Appointment Attendance

Headache treatment frequently involves continual adjustment to the medication regimen and 

close monitoring of progress. Patients are often asked to attend follow-up appointments after 

an initial consultation or periodically throughout treatment to assess changes in headache 

frequency/severity and make changes to the regimen when needed. In other words, 

adherence to headache treatment often includes attending medical appointments in order to 

receive treatment recommendations. Utilizing the same dataset as Heckman and Ellis,37 

Heckman and colleagues found that 41% of patients presenting to a headache specialty 

treatment clinic were nonadherent to scheduled follow-up appointments and ultimately 

terminated treatment prematurely.45 While the majority of patients attended their initial 

pretreatment visit, 47% did not return for the 1-month follow-up visit in which patients were 

to begin their new preventative headache medication. Premature treatment termination was 

associated with younger age, being African American, and reported lower socioeconomic 

status (ie, years of education and annual income).45 African American patients were more 

likely to terminate prematurely independent of socioeconomic status, whereas 

socioeconomic status scores above the median served as a protective factor for Caucasians. 

Factors unrelated to premature termination for the sample included health insurance status, 

gender, a diagnosis of depression, treatment self-efficacy and internal locus of control, 

perceived social support, and headache severity, frequency, and disability.45

Krymchantowski and Jevoux reported that after starting a neuromodulator for the prevention 

of migraine symptoms, 15% of patients failed to attend the 3-month follow-up appointment 
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to evaluate medication tolerability.46 There were no significant differences in adherence 

between the 2 treatment groups (topiramate – 14.41% nonadherent; divalproex sodium – 

15.69% nonadherent).46 Similarly, Rossi and colleagues examined the effectiveness of 

physician advice to withdraw overused medications (group A) compared with structured 

pharmacological detoxification programs (group B – outpatient and group C – inpatient) in a 

sample of patients with probable medication overuse headache plus migraine, and found that 

12.5% of patients did not complete follow-up visits 1 and 2 months after the start of the 

detoxification program.47 Adherence was comparable across the 3 groups. Lastly, in a 

randomized clinical trial testing the effectiveness of a multidisciplinary migraine 

management intervention in a group, low cost, and nonclinical setting, there was 87.58% 

(±11.98%) attendance adherence for patients who completed the intervention.48 Adherence 

to the 6-week multidisciplinary intervention included a neurologist visit, an intake with a 

physical therapist, 18 exercise therapy sessions, 2 group lectures given by a psychologist, 1 

group lecture with a dietitian, 2 massage therapy sessions, and discharge meetings with the 

neurologist and physical therapist.

Headache Diary

Patients suffering from headache are often asked to use charts to monitor a variety of 

headache and treatment factors such as headache frequency, severity, length, utilization of 

pharmacological and non-pharmacological treatments, and triggers.49 Similar to 

appointment attendance, adherence to self-monitoring through a headache diary is an initial 

step in treatment which allows for optimal diagnosis and headache management. The extant 

literature includes nine studies examining patient adherence to a variety of headache diaries, 

such as paper and pencil diaries, electronic diaries, and online digital assistant (ODA) self-

monitoring. Documented adherence rates to paper headache diaries for patients with 

headache and migraine are 83.3% and 95%,44,50 while adherence rates to electronic 

headache diaries are 90% in patients with migraine30 and 98% in patients receiving inpatient 

treatment for medication overuse headache.51 Allena and colleagues also investigated the 

relationship between demographic and disease variables with electronic headache diary 

adherence and found differences in diary adherence based on age, education, or baseline 

headache disability.51 Tassorelli and colleagues provided data for varying levels of diary 

completion which demonstrated that 71% of patients with headache and migraine returned a 

“completed” diary, 28% returned an “almost” completed diary, and 1% returned a “fairly” 

completed diary.52 Meanwhile, Moloney and colleagues documented that 68% of patients 

completed at least 50% of the diary pages within 24 hours and that 75% of all pages were 

completed within 2 days.53

Two studies specifically examined adherence to ODA which provided real-time monitoring 

of headache activity and treatment as well as personalized coaching of health behaviors to 

avoid a migraine through a portable personal digital assistant. Adherence ranged from 61% 

to 100% with the average individual being 85% adherent to the ODA.54 Meanwhile, Sorbi 

and colleagues examined adherence to ODA based on the number of prompts for completion 

provided per day.55 Mean adherence was 78.6% with 4–5 prompts per day and 86.8% with 

2–3 prompts. Interestingly, 50–70% of participants perceived they were adherent to the 
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first“beep.”Both studies of ODA adherence reported “good” adherence overall given that 

average rates of adherence were above 80%.54,55

Adherence in Pediatric Headache and Migraine

Treatment adherence has also been examined in children and adolescents with headache and 

migraine; however, only 5 pediatric studies have reported medication adherence related 

findings. In an unblinded medication trial assessing the efficacy of a standardized dose of 

amitriptyline for children with headache and migraine, 2 of 192 patients were described as 

nonadherent/nonpersistent because they stopped taking amitriptyline.56 Similarly, in a 

treatment comparison study of amitriptyline and relaxation training, Grazzi and colleagues 

indicated that 41% of patients in the medication group “dropped out due to side effects 

and/or noncompliance.”57 Two open-label prospective trials investigating the effectiveness 

of ginkgolide B after 3 months of treatment and at 1-year follow up also reported 

“compliance was good” without providing any information regarding the basis of this 

conclusion.58,59 Finally, Andrasik and colleagues reported that medication adherence was 

“low” in an efficacy comparison of relaxation training and amitriptyline, but also stated that 

they did not conduct a formal assessment of adherence.60

Five studies have examined adherence to behavioral treatment recommendations (ie, 

relaxation and biofeedback) in children with headache and migraine. Two studies comparing 

the efficacy of amitriptyline with relaxation training treatment noted that the patients in the 

relaxation training groups “appeared compliant” to the behavioral treatment without 

providing formal assessment or information for the basis of the comments,57,60 while 4 other 

studies provided a formal assessment of adherence to behavioral treatment for headache.

Allen and McKeen found 14% of patients to be nonadherent to biofeedback practice and 

14% of parents of patients to be nonadherent to pain behavior management guidelines.61 

Child nonadherence to biofeedback was related to lower baseline headache activity and a 

lack of reduction in headache activity while parental nonadherence to pain behavior 

management guidelines was related to increased headache activity over time. In addition, 

higher amounts of biofeedback practice were related to reduction in headache frequency.61

Similarly, Engel documented that the average patient adherence to progressive muscle 

relaxation was 84% (range 36–100%) utilizing a formula to combine both subjective self-

reported number of days practiced and objective reports of adherence.62 An objective report 

of adherence was obtained based on the number of correct “relaxation passwords of the day” 

identified during a relaxation practice tape and recorded on the child’s relaxation log. 

Additional adherence-related findings included a significant relationship between adherence 

and number of headache free days, nonadherence occurred on 74% of days when children 

were headache free, and nonadherence was more frequent during the weekend days (Friday-

Sunday). Wisniewski and colleagues, on the other hand, reported lower adherence (44%) 

using an objective measure to record time spent practicing relaxation exercises.63 Although 

these studies are the only pediatric headache studies to capture adherence through an 

objective measure, both authors noted the possibility that the “relaxation password of the 

day” and “hidden recorder” provide more accurate measurements of adherence.62,63
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Conversely, Guibert and colleagues classified 52% of children as adherent based on the 

completion of intensity ratings, headache diary, and behavioral treatment homework at least 

80% of the time at all time points across the study.64 Children who were adherent had lower 

headache index at baseline than nonadherent children, and child age, perception of the 

treatment rationale, and initial severity of headache were found to be related to adherence.64 

Unlike many of the other studies of adherence with children, children who dropped out of 

this study were considered adherent if they had been adherent up until the point of 

termination.64,65

DISCUSSION

The purpose of this review was to provide the first systematic review of pediatric headache 

treatment adherence as well as an update to the review of adult headache adherence by Rains 

and colleagues.10 Research examining adherence in individuals with headache has been 

conducted using primarily prospective cross-sectional design; however, retrospective chart 

reviews and prescription claims analysis have also been utilized. Nine studies examined 

adherence to medication treatment recommendations in children and adolescents and 

reported mixed findings based on primarily on retrospective verbal report while 5 studies 

reported that adherence rates to behavioral treatment varied from 52% to 86%. Thirty-six 

studies examined adherence to a variety of treatment regimens in adults with headache 

including preventative medication, acute medication, behavioral lifestyle changes (eg, 

exercise, relaxation strategies for stress management, diet), health care appointment keeping, 

and headache diaries while only 9 studies have examined medication and behavioral lifestyle 

treatment adherence in children and adolescents with headache. Adult adherence rates vary 

greatly depending on the treatment regimen examined, assessment method, and definition of 

adherence utilized; adherence rates to preventative medication ranged from 48% to 94%, 

adherence to behavioral lifestyle changes ranged from 32% to 72%, and adherence to 

follow-up appointments ranged from 59% to 88% (see the Table for study specifications). 

Acute medication adherence rates are more difficult to delineate based on the current 

literature given that 6 studies included in this review used prescription claims data; however, 

it was documented that 25–56% of adults with headache filled their prescription only once 

or not at all. Results of this review indicate that rates of adherence are similar to those 

observed in the previous review in adult headache adherence.10 Moreover, the observed 

adherence rates are similar to the 50–60% nonadherence rates documented in the general 

chronic condition literature.1–4

The variability in adherence rates is likely the combined result of true variation in adherence 

among individuals with headache and the disparate adherence measurement methodology 

and adherence classification systems utilized within the extant literature. This lack of 

standard measurement and conceptualization of adherence is perhaps the most significant 

limitation in the current state of the literature. Study methodologies have documented 

adherence with retrospective prescription claims data, paper or electronic diaries, follow-up 

appointment attendance, written and verbal self-report of general adherence, verbal self-

report of adherence over a specific amount of time via in person interview or telephone, 

adherence questionnaires that have not been validated, a one-item rating of general 

adherence, validated measures of adherence (MARS), and counselor ratings of homework 
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(for behavioral interventions). Although there are limitations to each assessment method, 

data collected through several of these methodologies are merely proxy measures of 

adherence, and not necessarily a true representation of adherence.

Retrospective prescription claims analysis, for example, is related to adherence given that an 

individual must obtain a prescription in order to be adherent; however, it cannot be 

determine from these data whether medications were accessed from the bottle, taken, or 

taken appropriately. Persistency data pertaining to acute medication is a particularly 

complicated marker of adherence because key information is missing. For instance, it may 

be that participants stopped obtaining refills due to physician-recommended changes in 

medication type/class or because the individual’s headaches were less frequent/severe and 

acute medication wasn’t needed as often, if at all. Although prescription claims analysis is a 

useful noninvasive measure, it has the potential to result in inaccurate adherence data.

Similarly, self-report is a common approach to measuring adherence because questionnaires 

and interviews are practical, relatively inexpensive, and allow for the potential to monitor in 

real time. However, headache diaries and other self-report measures are subject to recall and 

social desirability biases and often result in inflated adherence rates when they are the only 

measure of adherence employed.66 Finally, studies assessing only appointment attendance 

provide important information regarding adherence to follow-up appointments, but do not 

provide information regarding treatment adherence between appointments. In addition, 

patients enrolled in studies using appointment attendance as the adherence measure may be 

more motivated to return for a follow-up appointment. Interestingly, none of the reviewed 

studies utilized electronic monitoring as an objective measure of medication adherence, and 

only one study, assessing adherence to dietary changes, used bioassays to measure 

erythrocyte fatty acids.

The classification systems used to determine whether participants were “adherent” or “non-

adherent” also varied greatly by study. Within prospective observational studies, several 

classified individuals as “adherent” to medication if they took at least 80% of their 

prescribed medication while other studies considered patients to be “adherent” if they took 

their medication on at least 25 of 30 days during the study period. One study allowed 

patients with headache to switch between medication therapy and behavior therapy but 

classified patients as non-adherent if they did not continue using the original therapy. Other 

studies had vague adherence criteria (eg, “taking prescribed medications,” “regular 

medication use,” “good adherence”), and as previously noted, a subset of studies utilized 

prescription claims analysis with a wide variety of cut points for adherence (eg, access to 

greater than 80% of medications, lack of overuse, fewer than 1 refill in 1 calendar year). 

Finally, a majority of the studies did not provide a specific description or definition of the 

adherence classification criteria utilized in the study. Adherence classification for diaries and 

behavioral lifestyle changes were similarly incongruent as several studies noted specific yet 

arbitrary percentages (eg, 60%, 80%, 100%) of diary completion in order for participant data 

to be included in analyses, and other studies described either non-specific requirements to be 

considered “adherent” (eg, 4 months completed) or no requirements at all. In sum, adherence 

cut points were often not described or arbitrarily set. It should be noted that the majority of 
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studies reported adherence rates as a secondary outcome rather than adherence as a primary 

end-point of the study.

Additional methodological shortcomings that are pervasive in current headache treatment 

adherence literature include a lack of information on how patients are instructed to take 

medication, the potential discrepancies between a prescribed regimen and the patients’ 

beliefs about the treatment, and whether adherence data accounts for OTC medication use. 

Furthermore, several studies with large sample sizes recruited participants from the general 

population and a diagnosis of headache and/or migraine was based on self-reported 

symptom questionnaires rather than a medical evaluation. These shortcomings limit the 

generalizability and direct clinical utility of the current state of the literature. These 

aforementioned methodological shortcomings are not unique to the headache adherence 

literature, but the further delineation of these questions would allow for a better 

understanding of treatment adherence in adult and pediatric patients with headache.

This review has identified several gaps in the current literature which should be the focus of 

future headache adherence research. First, few studies specifically examined adherence by 

defining the target behavior, identifying a systematic way to measure the target behavior, and 

describing a classification system to categorize participants as “adherent” or “nonadherent.” 

This is not surprising given that the primary research question in many of the studies did not 

pertain to adherence. Indeed, adherence measurement and analyses appeared to have been 

deprioritized in most of the studies examining medication use. Self-report questionnaires, 

prescription claims data, interviews, headache diaries, and behavioral self-monitoring have 

provided estimates of adherence rates within the current literature, but also have the potential 

to overestimate adherence and provide no verification of treatment completion (eg, ingestion 

of medication, practice of relaxation).

Future investigations on medication adherence in headache treatment should be designed to 

not only systematically assess specific adherence behaviors and classify patients, but should 

also utilize improved objective measures of adherence where possible. For example, 

objective measures of adherence such as electronic medication adherence monitoring 

devices would allow for a better understanding of the number of preventative and acute 

medications taken and the frequency and duration of nonadherence. In addition, electronic 

monitoring systems allow for long-term measurement of adherence in real time and have 

been associated with pharmacy claims data and serum assays in other chronic conditions.
67,68 While there is no “gold standard” measure of medication adherence and adherence 

rates based on electronic monitors cannot guarantee that the patient consumed the 

medication, electronic monitors are quickly becoming the standard to which other adherence 

measures are compared.67,69 Because adherence has not been a primary aim of most adult or 

pediatric headache research, future research would benefit from using a multimethod (eg, 

electronic monitors, headache diaries, and pharmacy claims data) approach to examine the 

convergence between measures and identify which methods have the best clinical utility for 

the individuals with headache.

Another significant gap in the extant research is the relationship between adherence and 

sociodemographic and psychological/behavioral variables. For example, future studies 
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investigating the relationship of adherence with variables such as age, sex, years with 

headache, socioeconomic status, health literacy/beliefs, and psychological symptoms would 

extend the current state of the literature. The only pediatric study in the existing literature 

examining correlates of adherence demonstrated that adherence is significantly related to 

child age, perception of the treatment rationale, and initial severity of headaches. Within the 

adult literature, one study reported that adherence was significantly related to a diagnosis of 

major depressive disorder and lower levels of headache management self-efficacy while 3 

other studies reported no relationship between demographic variables and adherence. 

Examining risk and protective factors in adherence research will allow health care providers 

to identify patients in a clinical setting who are at risk for nonadherence and poorer health 

outcomes. Moreover, delineating correlates of nonadherence would allow for early problem 

identification and targeting of interventions to improve adherence in a targeted, efficient 

manner.

The third major gap in the headache adherence literature is the lack of research on 

interventions to improve treatment adherence. The only study examining interventions to 

enhance adherence in adults with headache found that adherence to preventative medication 

improved after receiving patient education. No pediatric studies have examined interventions 

to improve adherence to headache treatment. Recent meta-analyses examining psychological 

interventions to promote adherence to treatment in pediatric and adult chronic health 

conditions demonstrate that adherence interventions are effective and that behavioral and/or 

multicomponent interventions are particularly potent in improving adherence among 

chronically ill youth.70,71 Given the rates of nonadherence for individuals28 with headache, 

the prevalence and chronicity of these diseases, and the complexity of headache treatment, 

future research should focus on examining the efficacy of behavioral treatments for 

nonadherence, particularly via randomized controlled trials.

CONCLUSION

The body of literature examining adherence with headache treatment is growing, but remains 

small. Although additional studies examining adult adherence to headache treatment have 

been published since the previous review,10 few studies specifically defined and 

systematically measured adherence and rates of adherence to headache treatment remain 

varied, but generally consistent with the larger chronic illness literature. The literature 

pertaining to adherence to headache treatment in children and adolescents is scant and shares 

many of the same methodological shortcomings as the adult literature. In fact, only 5 

pediatric studies assessed medication adherence and none of these studies involved a formal 

assessment of adherence. Although there is much research to be conducted within the field 

of headache adherence, the available literature provides evidence to support that 

nonadherence to treatment is a salient issue to consider for adults and children with 

headaches. Examining adherence in headache-specific populations is particularly desirable 

given that unique barriers to adherence might exist with the complexity of treatment 

regimens prescribed. Given that adults and children with headaches are at risk for poor 

health-related quality of life,72,73 it is likely that improved self-management and adherence 

to headache treatment recommendations may not only decrease headache frequency and 

severity, but also improve health-related quality of life and headache-related disability.
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Figure. 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram 

demonstrating the literature search and review process.
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