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Significance:  

Randomized controlled trials (RCTs) of non-pharmacological intervention such as patient 

educational programs are of great importance, as this approach is common in the clinical 

practice. Medication-overuse headache (MOH) is a heterogenetic patient group, which must 

be taken into account when conducting RCTs of non-pharmacological interventions. An 

educational program based on Motivational Interviewing is well-tolerated among MOH 

patients, however no superior effects were found from adding the educational program to 

standard treatment versus standard treatment alone.  
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ABSTRACT 

Background: Little are known about the effects of non-pharmacological interventions 

among medication-overuse headache (MOH) patients, although non-pharmacological 

approaches combined with pharmacological treatment are recommended. The objective 

was to evaluate the effect of an educational program as an add-on to standard treatment.  

Methods: MOH patients were randomized (1:1) in a single-center setting to standard 

treatment with 12 weeks of education (I-group) versus standard treatment (C-group). The 

primary outcome was reduction in headache days/last month at nine months’ follow-up. 

Secondary outcomes were headache intensity, acute medication intake, bothersomeness, 

disability, physical activity, and patient satisfaction. The between-group differences were 

analyzed using a mixed-effects model for repeated measurements with a between group 

factor (I-group vs. C-group) and a time factor (baseline, four months and nine months). 

Results: Ninety-eight patients were randomized (I-group: n=48, C-group: n= 50), with 40 and 

39 patients completing the study, respectively. Intention-to-treat analyses showed that both 

groups experienced statistically significant reductions in headache days/last month (I-group: 

-4±6 days (95% CI 2.47; 5.95), p<0.001) versus C-group: -4±9 days ((95% CI 1.53; 6.79), 

p=0.003), but there were no significant differences between groups (mean±SE):: 0.7 days 

((95% CI, -2.50; 3.93), p= 0.66).  At follow-up, 85% from the I-group and 86% from C-group, 

no longer fulfilled the criteria for MOH.   

Conclusion: The compliance rate was high, indicating that patients were motivated for 

receiving education, but we found no additional benefits of adding an educational program 

to standard treatment. Future research focusing on the MOH complexity, group 

heterogeneity, duration, and content of educational programs is warranted.   

Keywords:  Motivational Interviewing, non-pharmacological intervention, Medication-

overuse headache, patient education  

 

Trial Registration:  ClinicalTrials.gov (NCT02768233) 
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INTRODUCTION 

In headache treatment, medication-overuse headache (MOH) is a well-known challenge 

(Diener et al., 2019; Evers & Marziniak, 2010). MOH has been linked to severe disability 

(Bendtsen et al., 2014), worsened headache intensity (Evers & Marziniak, 2010), increased 

headache frequency (Cheung, Amoozegar, & Dilli, 2015), and physical inactivity (Hagen, 

Linde, Steiner, Stovner, & Zwart, 2012; Westergaard, Glumer, Hansen, & Jensen, 2016). 

MOH is defined as a headache occurring ≥15 days/month in patient with a pre-existing 

primary headache disorder, developed as consequence of a regular overuse of acute or 

systematic headache medication ≥15 days/month for simple analgesics or NSAID, or ≥10 

days/month for ergotamine, triptans, opioids or a combined-analgesics-overuse (ICHD, 

2018). 

The heterogeneity of MOH comprises a challenge with respect to organization of clinical 

care and treatment (Rossi, Jensen, Nappi, & Allena, 2009). This results in ambiguity in the 

recommendations for behavioral treatment and how to prevent relapse.  

MOH is described as a biobehavioral disorder, where multiple factors, including behavioral 

dynamics, contribute to medication overuse (Lake, 2006; Saper, Hamel, & Lake, 2005). 
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Patients’ persistent attempts to gain control over the headache by frequent medication use 

often lead to maintenance of the headache (Rapoport, 2008). Withdrawal from the 

overused drug is recommended as the first step of treatment (Chiang, Schwedt, Wang, & 

Dodick, 2016; Russell & Lundqvist, 2012), however, additional treatment is required and 

appropriate behavioral changes in headache coping must be addressed (Kristoffersen & 

Lundqvist, 2014). Various non-pharmacological factors could potentially be effective in the 

treatment of MOH and studies have shown that educating patients is important (Andrasik, 

Grazzi, Usai, Buse, & Bussone, 2009b; Cupini, Sarchielli, & Calabresi, 2010; de Goffau, Klaver, 

Willemsen, Bindels, & Verhagen, 2017). Educational programs are often used as a 

multidisciplinary approach in patient care. Although implementation of these programs 

requires personal motivational support from health care professionals, the patients’ 

motivation is crucial (Andrasik, Buse, & Grazzi, 2009a; Andrasik et al., 2009b).  

The communicative approach “Motivational Interviewing (MI)” was initially developed to 

treat addiction behaviors and has later  been used in programs focusing on smoking 

cessation (Heckman, Egleston, & Hofmann, 2010) and medication adherence (Zomahoun et 

al., 2017). Therefore, MI may be useful as a communicative approach in non-

pharmacological treatment of MOH (Andrasik et al., 2009a). Commonly, a multidisciplinary 

approach applied to the treatment of MOH includes a variety of health care professions 

treating and educating patients in different ways (Gaul et al., 2011b), which makes 

interpretation and comparison between studies difficult. Randomized controlled trials 

(RCTs) evaluating the effects of non-pharmacological interventions could provide important 

knowledge on how to optimize treatment (Gaul et al., 2011b; Wallasch, Angeli, & Kropp, 

2012). However, there is a lack of RCTs evaluating the effects of non-pharmacological 

treatments, such as educational interventions or motivational coaching, targeted at the 

underlying biobehavioral factors of the disorder. 

The objective of this study was to examine the effect of a motivational patient educational 

program on headache frequency, headache intensity, acute medication intake, 

bothersomeness, disability, physical activity level, and general patient satisfaction among 

patients with MOH. We hypothesized that adding a motivational educational program to 

standard treatment would be superior to standard treatment alone on pre-specified 

outcomes. 
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METHODS 

Study design 

The study was conducted as a single-center, prospective randomized controlled trial.  

Patients were randomized either to standard treatment and the 12-week educational 

program (I- group) or to standard treatment alone (C- group).  

The study was registered on ClinicalTrials.gov (NCT02768233), approved by the Regional 

Committees on Health Research Ethics for Southern Denmark (ID S-20140114) and 

permission was obtained from the Danish Data Protection Agency (2008-58-0035). The 

study was conducted in accordance with the Declaration of Helsinki. All patients received 

oral and written information about the study and provided written informed consent prior 

to enrolment. 

Study population and recruitment 

All patients were recruited from the Headache Clinic at University Hospital of Southern 

Denmark, between October 2015 and July 2017. Eligible patients were aged 18-65 years, 

diagnosed as a primary headache and  a MOH according to the criteria of ICHD-III 

(beta)(2013). All included patients had never previously undergone medication withdrawal, 

which was part of standard treatment one month prior to enrolment into the study. The 

standard procedure of withdrawal consisted of an abrupt seven-day in- or out-patient 

withdrawal.  According to our withdrawal procedure, patients were treated with 

levomepromazine for the first five days and a prophylactic medical treatment (Valproate, 

Beta-blocker, Topiramate, or Verapamil) was initiated after the second day. MOH has been 

suspected to reduce the effects of pharmacological treatment, therefore earlier information 

from the medical records was not included. The patients were treated with Valproate, Beta-

blocker or Topiramate and the six cluster headache  patients with Verapamil, which is in line 

with national recommendations (Bendtsen et al., 2012; Olesen, 2012). After withdrawal the 

patients had p.n. Levomepromazine as rescue medication for a three months period.   

Supplementary to the pharmacological treatment, patients received either a daily 

conversation with nurses (in-patients) or daily telephone contacts with nurses (out-patients) 

during the withdrawal period.  Exclusion criteria were earlier participation in the withdrawal A
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program, comorbidity with whiplash, arthritis or back/neck pain requiring daily analgesic 

treatment, and diagnosis with a significant mental illness (e.g. severe depression or anxiety). 

Randomization  

After completion of baseline measurements, patients were randomized (1:1) using random 

block sizes of two, four and six. The randomization procedure was carried out by sealed 

envelopes methods as the primary investigator was blinded to the group allocation. As part 

of the procedure, patients allocated to the I-group were asked to choose between individual 

sessions or a group-based setting.   

Intervention 

Intervention after withdrawal consisted of a 12-week educational program with six sessions 

and the incitement for the choice of program were based on previous evidence (Rubak, 

Sandbaek, Lauritzen, & Christensen, 2005). The duration of individual sessions was one 

hour, while group sessions lasted one and a half hour. Regardless of whether the program 

was individually based or in groups, all patients allocated to the intervention received the 

same educational content and had the same total amount of sessions. Compliance was 

classified as ’good’ if the patient had attended a minimum of 50% of the educational 

sessions. 

The individual sessions were carried out by nurses from the Headache Clinic, while a nurse 

and a physiotherapist from the Headache Clinic were responsible for educating the groups. 

Each group consisted of 5-8 participants. The group sessions were arranged by a nurse and a 

physiotherapist in order to provide a common communicative approach to the patients 

across health care professions at the Headache Clinic and to match the patients individually 

regarding elements to change in their everyday life. The pedagogical considerations behind 

offering two different educational settings were that MOH patients represent a heterogenic 

patient group. Individuals use different learning strategies, and some find it difficult to 

relate to others in a learning situation. Suffering from chronic headaches may also influence 

patients’ surplus and inclination to join a group, resulting in a less beneficial outcome from 

the educational program. Conversely, some individuals benefit more from an educational 

program in groups due to the possibility of being able to exchange experiences with other 

patients in a similar situation.  A
cc

ep
te

d 
A

rt
ic

le



 

This article is protected by copyright. All rights reserved 

The framework for the intervention was communicative concepts and tools from MI (Miller 

& Rollnick, 1991). MI is theoretically developed with inspiration from several authors, 

amongst them Prochaska and DiClemente’s behavior change theory (Prochaska & 

DiClemente, 1986) and Roger’s non-directive counselling (Rogers, 1951). Through dialogue 

with health care professionals, patients are expected to clarify possible ambivalences with 

respect to behavioral changes, with a focus on becoming aware of their own motivation for 

change and using coping strategies to handle headaches and avoid recurrence of MOH. The 

nurses and the physiotherapist were all skilled educators in MI. Each of the six sessions had 

specific themes based on concepts from MI: (i) MOH-consciousness, (ii) Behavioral changes - 

stages of change model, (iii) Role of ambivalence, (iv) Imaginable future, (v) Resources and 

inner strength, and (vi) Planning the future and preventing relapse. To stimulate interests 

and high compliance, patients received a ’take home message’ for further reflection at the 

end of each session. Subsequent sessions were all initiated by patients’ reflections on the 

take home message from the previous session.  

Control group 

Standard treatment after withdrawal consisted of the headache clinic’s outpatient standard 

procedures with consultations by the neurologists or headache nurse every three months 

after withdrawal and rescue medication Levomepromazine p.n. During consultations, 

patients were generally asked about their medical status and if necessary, prophylactic 

medication was adjusted. In between consultations, patients had the opportunity to consult 

the headache nurses by phone or mail.  

Outcome measurements 

Measurements were performed at baseline, four months after baseline (post intervention) 

and at nine months after baseline (follow-up) (Table 1). All patients completed the 

measurements as part of their routine consultations with the headache nurses at the 

Headache Clinic. 

 

**Insert Table 1 Overview of all measurements and time points 
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The primary outcome was the number of headache days/last month measured from 

baseline to nine months. Days with headache were estimated by using a headache diary. 

Diary-reported number of days with headache is recommended as an appropriate 

measurement of headache reduction in follow-up studies of patients with MOH (Hagen, 

Jensen, Boe, & Stovner, 2010).  

Secondary outcomes 

Secondary outcomes were; Headache intensity, acute medication intake, bothersomeness, 

disability due to headache, physical activity level and general patient satisfaction with 

treatment.  Questionnaires on disability and physical activity were added to the study 20 

weeks after study start and therefore, 28 patients did not fill out these questionnaires.   

Headache intensity  

A numerical rating scale (NRS) was used for assessment of pain intensity (Hjermstad et al., 

2011). Questions posed were: “On a numerical rating scale from 0 (no pain) to 10 (worst 

imaginable pain), please specify the degree of pain due to headache the last 24 hours and 

the last month?”  

Acute medication intake 

Medication intake per month and type of overused drugs were recorded before withdrawal. 

As part of the headache diary, patients reported number of days where they had used acute 

headache medication at four months post intervention measurements and again at nine 

months follow-up.  

Bothersomeness due to headache 

Perceived impact of headache was measured by a purpose-designed headache 

bothersomeness questionnaire that was used in another chronic pain population, where 

bothersomeness had shown to be the most responsive measurement for pain (M. Stewart, 

Maher, Refshauge, Bogduk, & Nicholas, 2007).  Two questions were posed: “On a numerical 

rating scale from 0 (not bothered) to 10 (extremely bothered), please state how bothered 

you have been from your headache the last 24 hours and last month?”  

Disability  A
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Disability due to headache was measured with the Migraine Disability Assessment Score 

(MIDAS). MIDAS consists of five questions capturing information on disability in the past 

three months, in three different domains; (i) work/schoolwork, (ii) housework/chores and 

social, (iii) family or leisure activities. Within each of the three domains, number of days 

with total absence and days with more than 50% reduction in productivity is reported.  The 

MIDAS score is derived as the sum of the five questions (W. F. Stewart, Lipton, Dowson, & 

Sawyer, 2001; W. F. Stewart et al., 1999). The total score ranges from 0 to 270, with a total 

score >21 corresponding to severe disability due to headache.  

Physical activity 

Physical activity level was estimated using the Physical Activity Scale 2 (PAS 2.1). This 

questionnaire measures hour spent on sleep and leisure time (e.g. TV-viewing/reading on an 

average daily basis). In addition, it measures hours spent on light activities per week (e.g. 

walking, cleaning, yoga or bowling), moderate activities (e.g. garden work, swimming, 

cycling, carrying things up the stairs or fitness), and vigorous physical activities (e.g. running, 

tennis, aerobic or football) (Andersen, Groenvold, Jorgensen, & Aadahl, 2010).  

General patient satisfaction with treatment 

The questionnaire used to evaluate general patient satisfaction with treatment at the 

Headache Clinic was specifically developed for the purpose of this study and inspired by The 

Danish National Survey of Patient Experiences 

(https://patientoplevelser.dk/files/dokumenter/filer/LUP/2017/skema/lup2017-

ambulante.pdf). It consisted of six statements summarizing general satisfaction. The 

response options were either ‘agree’ or ‘disagree’. An additional question concerning 

patient satisfaction with allocation to study group (I-group versus C-group) were included in 

the questionnaire at nine months’ follow-up.  

Power and sample size calculation  

The power calculation was based on reduction in number of days with headache from 

baseline to nine months follow-up (Wallasch & Kropp, 2012).  The calculated sample size 

had a minimal clinically important difference (MCID) of at least 6 headache days per month 

between the groups with a standard deviation (SD) of 11.7 days. This was assumed to be 

detected at a significance level of 5% with a power of 80%. These assumptions required A
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enrolment of 94 patients in the study, with 47 patients in each group. Given an anticipated 

drop-out rate of 30%, it was decided to enroll a total of 124 participants.  

Statistical analyses 

Baseline demographic and clinical characteristics were reported descriptively for all 

patients. Differences in outcomes between the I-group and C-group at baseline were 

analyzed using the t-test for continuous variables and the Chi-square test (Fisher’s exact test 

if appropriate) was used to analyses nominal variables. For hypothesis testing, we used two-

tailed tests and a p-value < 0.05 was considered statistically significant for all tests. 

Characteristics are presented as mean (SD) or numbers with percentage in brackets (%).  

The between group effects of the interventional educational program were analyzed using a 

mixed-effects model for repeated measurements with a between group factor (I-group vs. 

C-group) and a time factor (baseline, four months and nine months). Multiple imputations 

were used to handle missing data, assuming that these missing data were randomly 

distributed. Ten imputations were chosen as suitable (Graham, Olchowski, & Gilreath, 

2007). We tested the model residuals for normal distribution and ahead of analyses the 

assumption of linearity and variance homogeneity was also tested. If minor deviations from 

normality were detected, the robust estimation function was used. Effects of the 

intervention were analyzed according to the intention-to-treat (ITT) principle, in which all 98 

randomized patients’ data were analyzed in the group to which they were randomly 

allocated regardless of dropout or withdrawal from allocated treatment. An exception was 

the analyses of physical activity and disability score, where the 28 patients who did not fill 

out the questionnaires at baseline were excluded due to not missing at random.  

We performed supplementary per protocol (PP) analyses focused on those patients in the I-

group who had an attendance rate of at least 50% of the educational sessions compared 

with all the participants in the C-group. All analyses were performed using Stata/IC 15.1 

(StataCorp LLC, College Station, Texas). 

RESULTS 

A total of 173 patients were eligible for study participation of which we were able to include 

98 (57%) (Figure 1). No systematic differences were identified between included and non-

included patients on age and gender (p-values >0.05).    
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Of the 98 patients included into the study, 41 (85%) from the I-group and 43 (86%) from the 

C-group completed the four months post interventional measurements, while 40 (83%) 

from the I-group and 39 (78%) from the C-group completed the measurements at nine 

months follow-up. In total, 14 patients were lost to follow-up at four months, while 

additional 5 patients were lost to follow-up at nine months. There were no systematic 

differences between non-completers and completers on any of the baseline variables.  

 

**Insert Figure 1 Flow chart of the trial 

 

Compliance 

Eight patients allocated to the I-group (6 women and 2 men) dropped out. In the C-group, 9 

women and 2 men dropped out (Figure 1).  One male patient participated in all educational 

sessions but failed to return questionnaires at both four- and nine months.  

Patients from the I-group attending at least 50% were considered completers. Per this 

definition, 42 (87.5%) patients were compliant and only 6 (12.5%) patients attended less 

than 50% of the educational sessions. Overall, 32 patients (67%) attended 100% of the 

educational session and 39 patients (81%) attended ≥70 % of the sessions. When comparing 

baseline values of completers (attending ≥ 50%) to non-completers (attending < 50%), no 

significant differences were detected on number of headache days/ last month. 

 Demographic and clinical characteristics  

Table 2 presents clinical characteristics of the study population at baseline. Prior to inclusion 

into the study, 34 (35%) of the study population had undergone withdrawal as in-patients, 

while 64 (65%) had withdrawn as out-patients. At baseline, no significant differences were 

found in number of days with headache/last month between in-patients and out-patients. 

The study population had a mean age of 44±11 years (range 19-64 years) and 68% were 

females. The most common underlying primary headache diagnoses were migraine (40%) 

and co-occurrence of tension-type headache (TTH) and migraine (34%). At baseline, the 

mean reported number of days with headache/last month was 22±9 days. The most 

overused types of medication were simple analgesics and/or NSAID (45%) or poly-overuse of 

several medications (opioids and simple analgesics and/or NSAID, or the combination of 

simple analgesics and/or NSAID and triptans) (27%). The mean number of days with acute 
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medication before withdrawal was 27±5 days per month. During withdrawal the majority of 

patients (95%) started prophylactic medication, with Valproate being the most common 

medication used (72%).  

**Insert Table 2 Baseline demographic and clinical characteristics of the study population 

Primary outcome 

At nine months follow-up, the number of days with headache/last month had decreased 

significantly in both groups I-group: -4±6 days (95% CI 2.47; 5.95, p<0.001) vs. C-group: -4±9 

days (95% CI 1.53; 6.79, p=0.003) (Figure 2), but no statistically significant between-groups 

differences were detected (mean±SE):: -1.3 days (95% CI, -5.27; 2.72 days, p= 0.53) (Table 

3). Investigation of differences between patients receiving education as individual sessions 

(n=26) compared to those attending group sessions (n=22) showed no statistical differences 

with respect to reduction in numbers of days with headache/last month at any time points 

(p>0.05). 

 

** Insert Figure 2 The primary outcome, headache days/last month, after 4 months and 

after 9 months 

 

** Insert Table 3 Intension-To-Treat analyses of changes in number of days with headache 

(primary outcome), headache intensity, acute medication intake and bothersomeness 

(secondary outcomes) at baseline, post intervention (four months) and follow-up (nine 

months) 

 

Secondary outcomes 

After the intervention, no statistically significant differences were found between the 

groups with respect to the outcomes; headache intensity (last 24 hours) and headache 

intensity (last month). Likewise, at nine months follow-up, no statistically significant 

differences were found between groups concerning headache intensity (last 24 hours) and 

headache intensity (last month), respectively (Table 3). Regarding acute medication intake, 

no differences were detected between groups at any time points. At nine months’ follow-
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up, 41 (85%) patients from the I-group and 42 (86%) from C-group, no longer fulfilled the 

criteria for MOH.  

Concerning bothersomeness (last 24 hours) and bothersomeness (last month), no significant 

differences between groups was found, neither after four months nor at nine months’ 

follow-up (Table 3). Additionally, no significant between-group changes in migraine 

disability score (MIDAS) were found at any time points (Table 4). No differences in physical 

activity levels were detected. Similarly, no differences in general patient satisfaction with 

treatment at the headache clinic were found between groups at four months’ as both 

groups were satisfied; I-group: 99.5%, C-group: 95% and at nine months’ follow-up 

measurements; I-group: 95%, C-group: 90%. In terms of allocated group satisfaction, the C-

group was significantly more dissatisfied and 37.5% responded that they would have 

preferred the I-group.  

Regarding acute medication intake, both groups significantly reduced the number of days 

with acute medication from baseline to nine months’ follow-up. The I-group had a mean 

difference of -20±9 days (95% CI 17.4;22.8, p<0.001) and the C-group reduced days by -

17±10 (95% CI 14.5;20.3, p<0.001). However, no differences were detected between groups 

at any time points. With respect to headache pattern, a total of 40 (41%) patients from both 

groups had reverted to episodic headache after four months, while 47 (48%) patients had 

episodic headache after nine months’ follow-up. 

** Insert Table 4 Intention-To-Treat analyses of changes in migraine disability score and 

physical activity level (secondary outcomes) at baseline, post intervention (four months) and 

follow-up (nine months) 

 

DISCUSSION 

Our study revealed that standard withdrawal treatment and standard withdrawal treatment 

with an educational program were equally effective. Both groups showed a statistically 

significant reduction of 4 headache days/last month from baseline to nine months’ follow-

up.   

The use of an educational program based on MI may have some challenges concerning 

measurable effects on reduction in headache days. As MI is a communicative approach A
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targeting behavioral changes, the MOH patients might still have a high number of days with 

headache, while experiencing altered behavioral approaches for handling headache. In this 

study 48% reverted to an episodic headache pattern after nine months indicating that a lot 

of patients still were severely affected by frequent headache. Measuring quality of life or 

self-efficacy may have provided additional insight, as this measurement would have been 

focused at more psychological factors of living with headache (Bromberg et al., 2012; 

Harpole et al., 2003; Matchar et al., 2008).  

Considering the purpose of the education, i.e. to induce inner motivation for behavioral 

changes in relation to handling MOH, several things must be considered. The efficacy of 

education might depend on the duration of the program. A study showed that the 

effectiveness of a 96-hour multidisciplinary program was superior to a 20-hour program in 

reduction of days with headache in chronic headache patients (Gunreben-Stempfle et al., 

2009).  The appropriate duration for MI techniques is still subject of debate and depends on 

the setting and patient group (Lundahl et al., 2013). A Danish meta-analysis and review 

found MI sessions lasting at least one hour to be effective in 81% of included studies, and 

87% of the studies with five or more sessions showed to be effective with respect to areas 

of diabetes, physical activity, abuse and addiction (Rubak et al., 2005).  In the present study, 

patients were exposed to MI for six hours for individual sessions and nine hours for group 

settings. The chronicity of MOH taken into account, this duration might not have been long 

enough to promote motivation for behavioral changes. Further, the length of optimal 

follow-up is debatable, and we cannot rule out that follow-up of a year or more might show 

different effects of the educational program. On the other hand, reduction in numbers of 

days with headache/last month between the I-group and C-group shows a similar pattern in 

the groups (Figure 2).  

MOH treatment is often approached multidisciplinary, where different health care 

professionals, such as nurses, physiotherapists, neurologists and psychologists, educate and 

treat patients from different perspectives (Gaul et al., 2011b; Munksgaard, Bendtsen, & 

Jensen, 2012; Wallasch et al., 2012). These multidisciplinary approaches typically combine 

non-pharmacological and pharmacological treatments and may vary in timing in relation to 

withdrawal which challenges the evaluation of the non-pharmacological educational 

treatment separately. This study was designed to enable us to evaluate the effect of the 
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educational program. Unexpectedly, an educational program as an add-on to standard 

treatment was not superior to standard treatment alone. This emphasizes how important it 

is to evaluate the available treatment options and underlines an increased need for RCTs on 

non-pharmacological interventions, as these resource-demanding treatments are often 

prioritized among headache patients even though the effectiveness potentially is unknown.  

As the educational program was added to treatment after withdrawal one may speculate if 

the withdrawal procedure were to powerful a factor causing additional effects from the 

educational intervention difficult to prove (ceiling effect). Therefore, we argue, that a 

possible reason for the lacking effects is the combination of too short an educational 

duration period and the implementation of educational program just after the withdrawal. 

Kristoffersen and colleagues succeeded in showing effect using a brief educational 

intervention for MOH patients to make them withdrawal (Kristoffersen et al., 2015), which 

indicates that it might be enough for first-time MOH patients to have a brief education 

before and during withdrawal. Lack of effect in our study could be due to gained knowledge 

about MOH before and during withdrawal.   

Differences in primary headache diagnoses among included patients may potentially affect 

the result of educational effects negatively. Previous studies have proven the effect of 

educational advice among MOH patients, however, some of the studies take the primary 

headache diagnoses into account. Rossi et al (Rossi, Di Lorenzo, Faroni, Cesarino, & Nappi, 

2006) showed positive effects on educational advice on patients diagnosed with migraine. 

TTH as a primary headache diagnosis is related to a poor prognostic outcome for MOH 

patients (Katsarava et al., 2005; Zeeberg, Olesen, & Jensen, 2006) and migraine and co-

existing TTH are known to negatively predict reduction in headache days (Gaul et al., 

2011a). Cluster headache patients were included in our study even though they often tend 

to relapse into MOH due to lack of effects from the withdrawal (Paemeleire, Evers, & 

Goadsby, 2008). This could have reduced the actual effects of our educational programme, 

but we chose to include them, as they were part of the treatment challenges MOH 

represents. One way to accommodate these potentially negative effects is by sub-dividing 

the population on the basis of their primary diagnosis, however, such procedures might 

have induced a potential type 2 error. Therefore, one might argue that future studies ought 

to focus at one diagnostic group to get a clearer picture of the effect.  A
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 When we designed the study, our focus was to make our study results applicable to the 

heterogeneous group of MOH patients in clinical settings. Therefore, the inclusion criteria 

did not distinguish between different levels of MOH severity or between the primary 

headache diagnoses. It was not the primary focus of the study to differentiate between the 

primary headache diagnoses when evaluating the effect of the intervention and to show if 

course of disease before the MOH diagnosis may affect how the patients benefit from the 

education program.  

In our patient population, 41% had a poly-overuse or combined analgesics overuse, which 

reflects the complexity of MOH. Further, our population had an average migraine disability 

score at baseline of 73.4, which is somewhat higher than what the COMOESTAS study found 

(Bendtsen et al., 2014). We were unable to show any differences between groups on 

disability score over time, which is in line with the results from the BIMOH study  showing 

no differences between MOH patients receiving a short educational intervention and 

patients receiving standard care (Kristoffersen, Straand, Russell, & Lundqvist, 2016). Both 

groups in our study decreased the disability score, however, the reduction in disability score 

was not as pronounced as in other studies (Andrasik et al., 2007; Bendtsen et al., 2014). 

Both groups were still highly affected by headache at nine months follow-up and therefore 

still very disabled which might have influenced our results. Furthermore, 28 patients were 

excluded from these analyses due to not meeting the criteria for data missing at random, as 

the questionnaires were implemented after the trial was initiated. These analyses only 

included a sample of 70 patients, therefore, we are not able to show data on physical 

activity and disability for all included patients. 

Limitations and strengths  

The study results should be interpreted with the following limitations in mind. A similar 

educational program before instead of after the withdrawal phase may have added further 

value to the outcome, as we might have avoided a potential ceiling effect from the 

withdrawal. Moreover, a possible limitation could also be a follow-up period of only nine 

months, as follow-up periods of a year or more may possibly have been preferable to 

demonstrate potential long-term effects. The power calculation was based on the primary 

outcome of reduction in headache days, and the assumption of six days decrease as MCID 

was inspired by an observational study (Wallasch et al., 2012). However, this MCID may be 
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too optimistic as an effect of an educational intervention. Furthermore, the number of drop-

outs (n=19) increase the probability of the study potentially being inadequately powered. 

Detailed knowledge of compliance to prophylactic medical treatment would have been 

useful in detection of potential factors affecting the lack of educational effect. However, 

data on compliance to the medical treatment was not systematically collected as the focus 

of the study was non-pharmacological. A relatively high number of patients were 

prophylactically treated with Valproate (72%), which is a critical substance in women of 

child-bearing age. Valproate has traditionally been used as prophylactic in the Headache 

clinic after withdrawal, however, the instructions has now been changed since inclusion to 

this study and in our clinic women in child-bearing age do not receive Valproate. 

The current study also has several strengths. The RCT design allows us to conclude on the 

effect of the educational program. Well-described and structured interventional educational 

program make the content of the intervention transparent and reproducible. Compliance to 

the intervention in the study was very good and the drop-out rate was low.  

CONCLUSION 

This RCT shows that adding a 12-week motivational educational program to standard 

treatment does reduce the numbers of days with headache and intensity of headache. 

However, the benefits of the educational program as add-on to standard treatment are not 

superior to standard treatment alone as both programs are successful in reduction of 

headache frequency, remission to episodic headache and in reducing medication intake. To 

further improve treatment efficacy for patients with MOH, research focusing on the 

complexity of MOH, group heterogeneity, the duration, and content of patient educational 

programs is warranted. 
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Informed consent:  

The study was conducted in accordance with the Declaration of Helsinki. All patients 

received oral and written information about the study and provided written informed 

consent prior to enrolment. 
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Southern Denmark (ID S-20140114). Permission was obtained from the Danish Data 
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The datasets used and/or analyzed during the current study are available from the 

corresponding author on reasonable request.  

FIGURE LEGEND 

Title: 

Figure 1 Flow chart of the trial 

Title:  

Figure 2 The primary outcome, headache days/last month, after 4 months and after 9 

months 
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a  Standardized diary measurements  

b Standardized Numerical Ranging Scales (0-10) 

c Self-reported number of days with acute medication use, measured as part of the standardized diary 

d MIDAS – The Migraine Disability Assessment Score questionnaire, standardized questionnaire 

e PAS 2.1- Physical Activity Scale, validated questionnaire 

f A Custom-made questionnaire, inspired by The Danish National Survey of Patient Experiences 

Table 1 Overview of all measurements and time points 

Outcomes Baseline 

 

Post intervention (4 

months) 

Follow-up 

(9 months) 

Primary outcome:    

Headache (days/last month)a  X  X 

Secondary outcomes:    

Bothersomeness (last 24 hours)b (0-10)  X X X 

Bothersomeness (last month)b (0-10) X X X 

Headache Intensity (last 24 hours)b (0-10) X X X 

Headache Intensity (last month)b (0-10) X X X 

Acute medication (days/month)c X X X 

Migraine disability questionnaired  X X X 

Physical activity questionnairee X X X 

General patient satisfactionf (Agree/Disagree) X X X 
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Table 2 Baseline demographic and clinical characteristics of the study population  

Characteristics Total 

(n=98) 

I-group 

(n=48) 

C-group 

(n=50) 

Age (years) Mean (SD) 44 (11) 44 (10) 44 (12) 

Gender (female) n (%) 68 (69) 33 (69) 35 (70) 

Civil status n (%) 

Single 

Cohabiting 

 

19 (19) 

79 (81) 

 

8 (17) 

40 (83) 

 

11 (22) 

39 (78) 

Educational attainment n (%) 

Primary/secondary school 

Vocational 

Bachelor or higher degree 

 

13 (13) 

52 (53) 

33 (34) 

 

4 (8) 

27 (56) 

17 (36) 

 

9 (18) 

25 (50) 

16 (32) 

Employment status n (%) 

Employed 

Unemployed 

Student 

Retired 

Sick leave 

 

54 (55) 

6 (6) 

6 (6) 

14 (14) 

18 (19) 

 

27 (56) 

2 (4) 

2 (4) 

8 (17) 

9 (19) 

 

27 (54) 

4 (8) 

4 (8) 

6 (12) 

9 (18) 

Primary headache diagnosis n (%) 

Migraine 

Tension-type headache 

Tension-type headache+ migraine 

Cluster headache 

 

 

39 (40) 

20 (20) 

33 (34) 

6 (6) 

 

 

20 (41.5) 

8 (17) 

18 (37.5) 

2 (4) 

 

 

19 (38) 

12 (24) 

15 (30) 

4 (8) 

 

Overused drug n (%) 

Triptans 

Simple analgesics and/or NSAID 

Combination analgesics 

Poly-overuse* 

 

13 (13) 

44 (45) 

15 (15) 

26 (27) 

 

5 (10) 

21 (44) 

5 (10) 

17 (36) 

 

8 (16) 

23 (46) 

10 (20) 

9 (18) 
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Differences between groups on continuous variables were analysed using Student’s t-test for independent 

samples, while categorical variables were analysed using the Chi2 test (Fisher’s exact test when appropriate). 

Values were reported as means (SDs) or numbers (%). *Poly-overuse: Patients overusing opioids and simple 

analgesics and/or NSAID, or the combination of simple analgesics and/or NSAID and triptans.  

Prophylactic treatment after withdrawal n (%) 

Valproate 

Beta-blocker 

Topiramate 

Verapamil 

No prophylactic 

 

 

71 (72) 

8 (8) 

8 (8) 

6 (6) 

5 (5) 

 

 

32 (67) 

5 (10.5) 

4 (8) 

2 (4) 

5 (10.5) 

 

 

39 (78) 

3 (6) 

4 (8) 

4 (8) 
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Table 3 Intension-To-Treat analyses of changes in number of days with headache (primary outcome), headache 

intensity, acute medication intake and bothersomeness (secondary outcomes) at baseline, post intervention 

(four months) and follow-up (nine months) 

 I-group (n=48) C-group (n=50) Between-Group Difference (n= 98) 

Baseline Mean (SD) Mean (SD) Mean (SE) 95% CI P-value 

Headache days/last month 23 (9) 20 (9) -3.1 (1.8) -1.16;1.04 0.09 

Intensity/24 hrs. (0-10) 4.5 (2.6) 4.4 (2.8) -0.06 (0.55) -1.16;1.04 0.92 

Intensity/month (0-10) 6.4 (1.8) 5.8 (2.6) -0.56 (0.46) -1.47;0.35 0.22 

Acute medication before withdrawal 

(days/month) 

28 (5) 27 (5) -0.8 (0.1) -2.74;1.21 0.44 

Bothersomeness/24 hrs. (0-10) 3.8 (3.1) 3.8 (3.3) 0.01 (0.65) -1.27;1.29 0.99 

Bothersomeness/month (0-10) 5.9 (1.9) 5.6 (2.5) -0.32 (0.45) -1.21;0.57 0.48 

Post Intervention (four months)  

Headache days/last month 22 (10) 19 (10) -1.4 (1.8) -4.99;2.21 0.45 

Intensity/24 hrs. (0-10) 4.0 (2.7) 3.5 (3.0) 0.36 (0.63) -0.86;1.59 0.56 

Intensity/month (0-10) 5.4 (2.1) 5.4 (2.5) -0.56 (0.55) -1.65;0.52 0.31 

Acute medication (days/month) 6 (6) 11 (11) -2.01 (1.76) -5.51;1.49 0.26 

Bothersomeness/24 hrs. (0-10) 4.1 (3.1) 3.5 (2.9) 0.59 (0.70) -0.79;1.96 0.40 

Bothersomeness/month (0-10) 5.5 (2.4) 5.4 (2.4) -0.01 (0.57) -1.18;1.04 0.91 

At follow-up (nine months) 

Headache days/last month 19 (10) 16 (10) -1.3 (2.0) -5.27;2.72 0.53 

Intensity/24 hrs. (0-10) 4.7 (3.2) 4.1 (2.9) 0.50 (0.76) -1.00;1.99 0.52 

Intensity/month (0-10) 5.3 (2.4) 5.3 (2.5) -0.55 (0.57) -1.66;0.56 0.33 

Acute medication (days/month) 6 (6) 12 (11) -1.78 (1.67) -5.09;1.52 0.29 

Bothersomeness/24 hrs. (0-10) 4.6 (3.2) 3.88 (3.01) 0.63 (0.76) -0.86;2.13 0.41 

Bothersomeness/month (0-10) 5.4 (2.8) 5.2 (3.0) -0.11 (0.62) -1.32;1.10 0.85 

Hrs.: hours, SD: standard deviation, SE: standard error, 95% CI: 95 % confidence intervals, significance level at 

p<0.05 
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Table 4 Intention-To-Treat analyses of changes in migraine disability score and physical activity level (secondary 

outcomes) at baseline, post intervention (four months) and follow-up (nine months) 

 I-group (n=48) C-group (n=50) Between-Group Difference (n=98) 

Baseline Mean (SD) Mean (SD) Mean (SE) 95% CI P-value 

MIDAS scorea 77.9 (52.5) 69.2 (57.0) -8.2 (13.1) -34.96; 17.41 0.51 

PA Leisure time (hrs./day)a 3.9 (2.1) 4.2 (3.2) 0.3 (0.7) -0.98;1.61 0.63 

PA Light (hrs./week)a 12.1 (9.1) 8.6 (5.1) -3.5 (1.8) -7.0;0.1;0.65 0.05 

PA Moderate (hrs./week)a 4.1 (3.9) 3.9 (4.1 -0.2 (1.0) -2.11;1.73 0.84 

PA Vigorous (hrs./week)a 0.7 (1.1) 1.9 (3.3) 0.5(0.3) -0.18;1.09 0.15 

Post intervention (four months) 

MIDAS scorea 72.2 (62.6) 64.6 (56.4) -9.6 (17.1) -43.15;24.05 0.58 

PA Leisure time (hrs./day)a 4.7 (5.0) 3.5 (2.1) 1.0 (1.1) -1.08;3.10 0.34 

PA Light (hrs./week)a 10.6 (6.1) 7.8 (4.8) -0.2 (2.3) -4.66;4.34 0.94 

PA Moderate (hrs./week)a 4.6 (3.3) 3.5 (3.9) 1.6 (1.1) -0.63;3.76 0.16 

PA Vigorous (hrs./week)a 0.7 (1.1) 0.7 (1.2) 0.6 (0.4) -0.37;1.24 0.29 

Follow-up (nine months) 

MIDAS scorea 67.3 (64.1) 53.3 (48.9) -2.3 (16.9) -35.59;30.81 0.89 

PA Leisure time (hrs./day)a 3.8 (2.0) 3.1 (1.9) 0.4 (0.7) -0.91;1.79 0.52 

PA Light  (hrs./week)a 9.2 (6.4) 8.4 (7.0) -1.6 (2.3) -6.01;2.90 0.49 

PA Moderate (hrs./week)a 4.6 (3.3) 3.5 (3.9) 0.6 (1.2) -1.75;2.89 0.63 

PA Vigorous (hrs./week)a 0.7 (1.1) 0.9 (1.3) 0.4 (0.4) -0.37;1.24 0.08 

Hrs.: Hours, MIDAS: Migraine disability assessment score, PA: Physical activity, SD: standard deviation, SE: 

standard error, 95% CI: 95 % confidence intervals, significance level at p<0.05 

a: (n=70) included in these analyses, (I-group: n= 34, C-group: n=36)  
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