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Headache is a significant public health issue due to its high prevalence, associated disability, and socioeconomic burden. In Japan, awareness of migraine prevention and the risks of medication overuse remains limited. This study examined whether increasing knowledge about headaches through an online educational campaign could lead to behavioral changes, such as more frequent visits to headache clinics and reduced misuse of headache medications. An online educational program on headaches was conducted for 1,829 hospital staff members, who first completed a questionnaire before watching an educational video. Six months later, they completed a second questionnaire to assess behavioral changes. The initial survey revealed that although headaches interfered with work and daily life for approximately 50% of participants, only 20% regularly sought medical care. The most common reason for not visiting a medical facility was reliance on over-the-counter medications. In the follow-up survey, 20% of participants had independently gathered information about headaches, 6% had visited a medical institution for a new headache, and 40% had reduced their use of painkillers after becoming aware of medication overuse headache (MOH). A decision tree model, using the reduction in painkiller use as the outcome, indicated that correct knowledge about migraine, including preventive treatments, and active information-seeking behavior were key factors in promoting behavioral change. These findings suggest that providing online headache education to hospital staff may contribute to improved headache management by increasing awareness of migraine prevention and MOH while reducing excessive painkiller use.
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1 Introduction

Headache disorders pose a significant public health problem due to their high prevalence, associated disability, and socioeconomic impact. The World Health Organization (WHO) identifies tension-type headache, migraine, and medication-overuse headache as the most common neurological disorders (1). These conditions place a significant burden on both individuals and society. In Japan, eight million people suffer from migraines, resulting in an economic loss of three billion US dollars annually (2). In addition, migraines reduce productivity, with a study in North America showing that presenteeism leads to greater lost working hours than absenteeism (3).

Patients with chronic migraines reportedly experience four times more lost productivity than those with fewer headache episodes (4). Therefore, educating individuals on symptom management, self-management methods, and access to standard treatments is crucial. In recent years, calcitonin gene-related peptide (CGRP)-related drugs have been effective in migraine prevention (5–9); however, challenges in the treatment of migraine persist. Many headache sufferers rely on over-the-counter medications rather than seeking medical attention (10–12). Inappropriate use of over-the-counter medications and limited access to medical resources can lead to chronic migraines and medication-overuse headaches (MOH) (13–15). These can be prevented with appropriate prophylactic medications (7); however, patients rarely consult doctors. Clinicians are satisfied with simply ruling out urgent conditions related to headaches through imaging. There are also issues with inadequate diagnosis and treatment of primary headaches, as well as low patient satisfaction. Raising awareness about headaches and promoting appropriate medication use could potentially reduce the public health burden of headache disorders.

This study aimed to evaluate the effectiveness of an online headache awareness campaign targeting healthcare staff, specifically assessing changes in the daily use of pain medications and consultations with physicians for headaches.



2 Methods

A headache awareness campaign and survey were conducted at Kariya Toyota General Hospital from October to December 2023 using in-house terminals accessible to all 1,829 employees. The campaign and survey targeted all employees, including physicians, nurses, pharmacists, other medical staff, and administrative staff.

The campaign highlighted the differences between primary and secondary headaches, the general flow of headache care, diagnostic criteria for migraine, preventive treatment, acute migraine treatment, and medication-overuse headaches. Videos explaining these topics were created and distributed to all employees. After viewing the videos, employees were asked to complete an online survey (primary survey). Three months later, a follow-up survey was conducted to assess changes in attitudes toward headaches (secondary survey).


2.1 Statistical methods

All statistical analyses were performed using SPSS for Windows (version 20.0; IBM, Chicago, IL, United States). Responses to each question in the online survey were tabulated and compared using the chi-square test or Mann–Whitney U test, with statistical significance set at p < 0.05. Furthermore, a decision tree analysis was performed to assess predictive factors from multiple perspectives.



2.2 Ethical aspects

This study was conducted in accordance with the Declaration of Helsinki and was approved by the Institutional Review Board of Kariya Toyota General Hospital (approval number 1013, approval date 2024/6/14). After the analysis, to protect patient privacy, all identifiable personal data were removed from the database.




3 Results

As shown in Figure 1, of the total 1,829 participants in the primary survey, 1,194 participated in the primary survey, and 1,126 participated in the secondary survey. Among the respondents, 75 of 218 doctors (34.4%), 492 of 812 nurses (60.6%), and 627 of 799 other healthcare professionals (78.5%) participated.
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FIGURE 1
 Study flowchart. At a regional core hospital with over 1,800 staff members, approximately 70% completed an online course on headaches.



3.1 Primary survey

After watching a video to gain general knowledge about headaches, participants completed the primary survey. Although 46.5% of respondents had experienced headaches that interfered with their work or daily life, only 21.2% had visited a clinic/hospital for their headaches (Figure 2). The most common reason for not seeking medical care was the belief that headaches could be managed with over-the-counter medications. A total of 388 participants (34.5%) were aware of how frequently they should consult a doctor for their headaches. Awareness of migraine prophylaxis and MOH was reported by 39.8 and 39.6% of respondents, respectively. Doctors demonstrated higher awareness of both migraine prophylaxis (82.7%) and MOH (74.1%) than nurses (37.6 and 36.4%, respectively) and other healthcare professionals (36.2 and 37.7%, respectively). Detailed findings are presented in Figure 3.
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FIGURE 2
 Primary survey. Compared to doctors, nurses and other healthcare professionals were more than twice as likely to experience headaches that interfered with work or daily life, with one in two reporting such issues. However, only approximately 20% had visited a medical institution for headaches.
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FIGURE 3
 Primary survey. More than three-quarters of doctors were aware of preventive treatments for migraines and medication overuse headaches, whereas less than 40% of nurses and other healthcare professionals had similar awareness. These results suggest that nurses’ knowledge of headaches is comparable to that of other healthcare professionals.




3.2 Secondary survey

A secondary survey was conducted 6 months after the primary survey. During this period, 250 participants (22.2%) voluntarily collected information on headaches, and 68 new participants (6.0%) visited a medical institution with headaches as their primary complaint. Among the 336 participants (70.6%) who did not visit a clinic/hospital—excluding the 553 who did not report any headache issues—the primary reason for not seeking care remained the same as in the initial survey. Additionally, 64 participants (13.4%) cited difficulties in visiting a clinic/hospital as a barrier (Figure 4). Following increased awareness of MOH, 501 participants (44.5%) reported a reduction in the frequency of painkiller use (Figure 5).
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FIGURE 4
 Secondary survey. Only 6% of participants visited a medical institution for the first time with headache as their primary complaint. The most common reason for not seeking medical care was reliance on over-the-counter medications to manage headache.
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FIGURE 5
 Secondary survey. After the first survey, 250 participants (22.2%) voluntarily collected information on headaches. Approximately half of the survey participants successfully reduced their frequency of painkillers.




3.3 Decision tree model of predictive factors for the reduction of painkillers

A total of 805 participants were included in the decision tree analysis, which aimed to investigate the factors influencing the reduction in painkiller use following increased awareness of medication overuse headache (MOH). The primary decision node (Q2-3) assessed whether participants reported that increased awareness of MOH helped them reduce the frequency of painkiller use. Among them, 47% (n = 375) answered “Yes,” while 53% (n = 430) answered “No.”

For participants who did not perceive an impact of MOH awareness on their painkiller use (Q2-3 = No), further classification was performed based on their attempts to obtain information on headaches (Q2-2). Those who did not seek headache-related information (n = 158; 30%) were categorized as the least likely to reduce painkiller use. Conversely, those who attempted to obtain information were further stratified based on their knowledge of MOH (Q1-4). Participants who were aware of MOH (n = 102; 24%) were more likely to report a reduction in painkiller use compared to those who were not (n = 175; 42%).

Among participants who acknowledged the role of MOH awareness in reducing painkiller use (Q2-3 = Yes), subsequent classification was performed based on their knowledge of migraine prevention therapy (Q1-3). Those who were familiar with migraine prevention (n = 26; 4%) had the highest probability of reducing painkiller use, whereas those who were not (n = 90; 24%) underwent further classification based on MOH awareness (Q1-4).

Overall, knowledge of migraine prevention therapy (Q1-3) and MOH (Q1-4) played crucial roles in determining painkiller use behavior. The group with the least likelihood of reducing painkiller use consisted of those who did not actively seek headache-related information (Q2-2 = No) or were unaware of MOH (Q1-4 = No) (see Figure 6).
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FIGURE 6
 Decision tree model of predictive factors for the reduction of painkillers. Knowledge of migraine prevention therapy (Q1-3) had the strongest impact on reducing painkiller use. Awareness of medication overuse headache (MOH) (Q1-4) also influenced analgesic consumption, with informed individuals showing a greater likelihood of reduction. Additionally, actively seeking headache-related information (Q2-2) was associated with more appropriate painkiller use.





4 Discussion

This headache awareness campaign suggests that providing online learning on headaches to all employees can enhance their understanding of headaches, encourage them to actively seek headache-related information, and increase their awareness of MOH. As a result, they may be more likely to refrain from overusing painkillers and increase the opportunity to newly visit to medical institutions.


4.1 Behavioral changes

The present study employed decision tree analysis to explore the impact of MOH awareness and related factors on the reduction of painkiller use among individuals experiencing headaches. The findings indicate that awareness of MOH alone is not sufficient to drive behavior change; rather, additional factors such as proactive information-seeking behavior and knowledge of migraine prevention therapy play a critical role in modifying analgesic consumption patterns.

The most significant predictor of painkiller use reduction was familiarity with migraine prevention therapy. Participants who were knowledgeable about preventive treatment strategies were the most likely to reduce painkiller consumption, highlighting the importance of patient education on migraine management beyond acute symptom relief. This finding aligns with previous studies suggesting that a comprehensive understanding of migraine pathophysiology and treatment options facilitates better self-management and adherence to appropriate therapies.

Additionally, MOH awareness contributed to a stratified effect, with those who were informed about MOH being more likely to alter their painkiller use than those who were not. This result underscores the necessity of raising awareness about MOH in clinical settings, as lack of knowledge may lead to continued medication overuse and worsening headache conditions.

Moreover, information-seeking behavior emerged as a key determinant of painkiller use modification. Participants who actively sought information on headaches demonstrated a higher probability of reducing their analgesic intake, suggesting that engagement with educational materials and healthcare providers may encourage more appropriate medication use. This finding highlights the potential value of digital health interventions, patient counseling, and targeted awareness campaigns in mitigating MOH-related medication overuse.



4.2 Headache awareness campaigns

The WHO’s cross-sectoral Global Action Plan was presented in 2024 (16), emphasizing the following:

1. Increasing policy priorities and strengthening governance for headache care

2. Providing effective and appropriate headache diagnosis, treatment, and care promptly

3. Implementing headache treatment and prevention strategies

4. Promoting headache research and innovation and strengthening information systems

To date, there have been various reports on headache awareness campaigns. In Denmark, an MOH public awareness campaign was implemented in 2016 (13), and has achieved high engagement with the general public, general practitioners, and pharmacists using various media. A 2014 MOH survey using social media among students receiving medical education at the University of Birmingham revealed that many respondents lacked knowledge about the MOH, and after being provided with information, less than 80% expressed an intention to reduce their use of painkillers (17). A recently successful awareness campaign was an in-house headache education program conducted by a Japanese IT company between 2019 and 2022 (18). This program involved 73,432 employees and revealed the prevalence of migraines, tension-type headaches, and cluster headaches. After the education, 82.9% of the participants said that their attitude towards colleagues with headaches had changed, and 72.5% said that their understanding of headaches had deepened. The awareness of the impact of headaches increased from 46.8 to 70.6%. Additionally, 4.1% expressed an interest in online consultations with headache specialists, many of whom had not previously received medical advice. This program led to an increase in productivity of approximately 14.7 days per year and a cost reduction of $4,531 per person, demonstrating the value of a migraine prevention program in the workplace.

In our survey, even among medical professionals, few had accurate knowledge of headache before the headache awareness campaign was implemented. In the second survey, conducted 3 months after the first, the number of people who visited a medical institution for headache increased slightly, and participants became more aware of the proper use of painkillers to prevent MOH.



4.3 The importance of early consultation

Migraine is a progressive disorder that increases in frequency and progresses to chronic migraine (19, 20). The main mechanisms of progression include changes in hypothalamic activity (21) and a decrease in the inhibitory effect of the brainstem (22). Factors that contribute to disease progression include frequency of attacks, excessive use of painkillers, comorbid pain syndromes, and obesity (19). Approximately 30% of patients with chronic migraine are resistant to prophylactic and acute treatments (23). CGRP-related drugs are effective for chronic migraine but are not as effective for episodic migraine (24–28). Therefore, early consultation and treatment are important before the migraines become chronic. Hirata et al. reported the consultation and treatment status of patients with migraines in Japan in 2021 (29). According to this study, 75.2% of patients used over-the-counter drugs for their headaches. In contrast, only 39.7% had visited a medical institution for migraines or severe headaches in the past year, and only 9.2% were taking preventive medications, which is very low. Buse et al. investigated the percentage of patients who received migraine prophylaxis in various countries. The percentages of patients who met the criteria for prophylaxis in the AHS GL2021 (30) were 54.1, 41.1, 51.9, and 59.1% in the United Kingdom, Germany, and Japan, respectively. However, the actual rate of patients receiving preventive treatment was 28.9% in the US, 21.2% in the UK, 20.8% in Germany, and 9.7% in Japan, showing that the rate of preventive treatment in Japan is lower than that in other countries (31).

In our survey, approximately half the respondents experienced headaches that interfered with their work. However, only approximately 20% had visited a medical institution with headache as the main complaint. It is important to continue providing correct information through head-awareness activities to prevent headaches from becoming chronic.



4.4 Medication overuse headache

MOH is a well-established cause of chronic daily headache, a term applied to patients with 15 or more headache days per month for > 3 months (32). It is estimated that the prevalence of MOH is 1–2% among the general population and can reach up to 50% among patients with chronic headaches (33). Katsuki et al. (34) conducted the first survey of the prevalence of MOH in Japan in 2022. They obtained 5,865 valid responses, and the prevalence of MOH was 2.32% (n = 136 cases) (35).

In our survey, less than 40% of the respondents were aware of MOH, and considering that the most common reason given for not visiting a medical institution with headache as the main complaint was that over-the-counter medication was sufficient, it was assumed that a certain number of people had or were developing MOH. However, in a survey conducted 3 months after the initial headache awareness campaign, just under half of the respondents said that they were now more aware of the number of times they used acute medication and could make an effort to reduce it in some cases. It is important to continue headache awareness campaigns, acquire correct knowledge, and perform preventative treatments as necessary.



4.5 Limitations

There are several limitations in this study. First, as the follow-up period was only 6 months and online video viewing was only performed for the first time, we believe that creating a system that provides more frequent e-learning over a long period is necessary. Second, the survey was conducted at in-house terminals. Because all employees had access to the terminals, there were no restrictions on accessing the questionnaire. However, as participation in the survey was voluntary, there was bias towards only those interested in headaches, particularly those who suffered from headaches. Therefore, we added questions about daily quality of life to encourage people without headaches to participate. However, even for medical professionals, the information does not reach those who are not interested in headaches. How to deal with this will be an issue for future research. Third, the exact number of individuals who had received preventive treatment before the first questionnaire is unknown. However, given that approximately 20% of participants visited medical institutions with headaches as their primary complaint and that 60% of non-physician staff were unaware of preventive treatments, the number of individuals receiving such treatment is expected to be low. Fourth, social desirability bias is presumed to exist. However, it has not been quantitatively assessed using the Marlowe-Crowne Social Desirability Scale or other methods. While anonymization is one approach to mitigating social desirability bias, in this study, it was essential to analyze the results of the first and second questionnaires together. Therefore, the data were collected without anonymization. Fifth, in this study, 805 participants responded to both the first and second surveys. While this can be interpreted as a positive trend for the group, the possibility that the analysis was insufficient in accounting for the temporal continuity of the data cannot be ruled out. Finally, this study did not include a control group and did not evaluate or compare the rate of behavioral change with or without online learning. Therefore, it does not precisely reflect the impact of a single online learning session. However, providing all employees with an opportunity to learn about headaches once, followed by a decrease in the frequency of painkiller use and an increase in first-time visits to a clinic/hospital, yielded highly valuable results.




5 Conclusion

Our campaign results emphasize the need for multifaceted patient education interventions that not only inform individuals about MOH but also provide guidance on migraine prevention strategies and encourage active patient participation in their own care. Healthcare professionals should consider integrating structured educational programs into routine headache management to enhance patient awareness, foster self-efficacy, and ultimately promote more effective treatment outcomes.

Further research should investigate longitudinal effects of MOH education and explore potential behavioral interventions that could reinforce sustained reductions in painkiller use. Additionally, future studies should assess whether personalized educational strategies tailored to patients’ baseline knowledge and information-seeking behaviors yield superior outcomes compared to generalized awareness campaigns.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Institutional Review Board of Kariya Toyota General Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

SM: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Project administration, Resources, Visualization, Writing – original draft. TA: Resources, Writing – review & editing. NS: Resources, Writing – review & editing. TN: Resources, Writing – review & editing. KN: Formal analysis, Writing – review & editing. BC: Formal analysis, Writing – review & editing. RS: Supervision, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Acknowledgments

We would like to thank Editage (www.editage.com) for English language editing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. GBD 2015 Neurological Disorders Collaborator Group. Global, regional, and national burden of neurological disorders during 1990–2015: a systematic analysis for the global burden of disease study 2015. Lancet Neurol. (2017) 16:877–97. doi: 10.1016/S1474-4422(17)30299-5 

 2. Sakai, F. Western Pacific region In: J Olesen and N Ramadan, editors. Headache care, research and education worldwide, vol. 17. New York: Oxford University Press (2010). 34–40.

 3. Kotani, K, Shimomura, T, Ikawa, S, Sakane, N, Ishimaru, Y, and Adachi, S. Japanese with headache: suffering in silence. Headache. (2004) 44:108–9. doi: 10.1111/j.1526-4610.2004.t01-4-04020.x 

 4. Collins, JJ, Baase, CM, Sharda, CE, Ozminkowski, RJ, Nicholson, S, Billotti, GM , et al. The assessment of chronic health conditions on work performance, absence, and total economic impact for employers. J Occup Environ Med. (2005) 47:547–57. doi: 10.1097/01.jom.0000166864.58664.29 

 5. Munakata, J, Hazard, E, Serrano, D, Klingman, D, Rupnow, MFT, Tierce, J , et al. Economic burden of transformed migraine: results from the American migraine prevalence and prevention (AMPP) study. Headache. (2009) 49:498–508. doi: 10.1111/j.1526-4610.2009.01369.x 

 6. Ambat, FDF, Bentivegna, E, and Martelletti, P. Novel migraine therapies may reduce public and personal disadvantages for people with migraine. BioDrugs. (2022) 36:337–9. doi: 10.1007/s40259-022-00532-y 

 7. Serra López-Matencio, JM, Gago-Veiga, AB, Gómez, M, Alañón Plaza, E, Mejía, GP, González-Gay, MÁ , et al. Treatment of migraine with monoclonal antibodies. Expert Opin Biol Ther. (2022) 22:707–16. doi: 10.1080/14712598.2022.2072207 

 8. Sakai, F, Suzuki, N, Kim, BK, Tatsuoka, Y, Imai, N, Ning, X , et al. Efficacy and safety of fremanezumab for episodic migraine prevention: multicenter, randomized, double-blind, placebo-controlled, parallel-group trial in Japanese and Korean patients. Headache. (2021) 61:1102–11. doi: 10.1111/head.14178 

 9. Scheffler, A, Schenk, H, Wurthmann, S, Nsaka, M, Kleinschnitz, C, Glas, M , et al. CGRP antibody therapy in patients with drug resistant migraine and chronic daily headache: a real-world experience. J Headache Pain. (2021) 22:111. doi: 10.1186/s10194-021-01323-6 

 10. Ruscheweyh, R, Broessner, G, Goßrau, G, Heinze-Kuhn, K, Jürgens, TP, Kaltseis, K , et al. Effect of calcitonin gene-related peptide (−receptor) antibodies in chronic cluster headache: results from a retrospective case series support individual treatment attempts. Cephalalgia. (2020) 40:1574–84. doi: 10.1177/0333102420949866 

 11. Matsumori, Y, Ueda, K, Komori, M, Zagar, AJ, Kim, Y, Jaffe, DH , et al. Burden of migraine in Japan: results of the ObserVational survey of the epidemiology, tReatment, and care of MigrainE (OVERCOME [Japan]) study [study]. Neurol Ther. (2022) 11:205–22. doi: 10.1007/s40120-021-00305-9 

 12. Takeshima, T, Ueda, K, Komori, M, Zagar, AJ, Kim, Y, Jaffe, DH , et al. Potential unmet needs in acute treatment of migraine in Japan: results of the OVERCOME (Japan) study. Adv Ther. (2022) 39:5176–90. doi: 10.1007/s12325-022-02289-w 

 13. Headache Classification Committee of the International Headache Society (IHS). The international classification of headache disorders, 3rd edition. Cephalalgia. (2018) 38:1–211. doi: 10.1177/0333102417738202 

 14. Carlsen, LN, Westergaard, ML, Bisgaard, M, Schytz, JB, and Jensen, RH. National awareness campaign to prevent medication-overuse headache in Denmark. Cephalalgia. (2018) 38:1316–25. doi: 10.1177/0333102417736898 

 15. Silberstein, SD, Lipton, RB, and Dodick, DW. Operational diagnostic criteria for chronic migraine: expert opinion. Headache. (2014) 54:1258–66. doi: 10.1111/head.12407 

 16. Huang, L, Bourke, D, and Ranta, A. The impact of an online adult headache guideline on headache referrals to the neurology clinic. Intern Med J. (2021) 51:1251–4. doi: 10.1111/imj.14959 

 17. Leonardi, M, Martelletti, P, Burstein, R, Fornari, A, Grazzi, L, Guekht, A , et al. The World Health Organization Intersectoral global action plan on epilepsy and other neurological disorders and the headache revolution: from headache burden to a global action plan for headache disorders. J Headache Pain. (2024) 25:4. doi: 10.1186/s10194-023-01700-3 

 18. Lai, JTF, Dereix, JDC, Ganepola, RP, Nightingale, PG, Markey, KA, Aveyard, PN , et al. Should we educate about the risks of medication overuse headache? J Headache Pain. (2014) 15:10. doi: 10.1186/1129-2377-15-10 

 19. Sakai, F, Igarashi, H, Yokoyama, M, Begasse de Dhaem, O, Kato, H, Azuma, Y , et al. Diagnosis, knowledge, perception, and productivity impact of headache education and clinical evaluation program in the workplace at an information technology company of more than 70,000 employees. Cephalalgia. (2023) 43:3331024231165682. doi: 10.1177/03331024231165682 

 20. Rattanawong, W, Rapoport, A, and Srikiatkhachorn, A. Neurobiology of migraine progression. Neurobiol Pain. (2022) 12:100094. doi: 10.1016/j.ynpai.2022.100094 

 21. Natoli, JL, Manack, A, Dean, B, Butler, Q, Turkel, CC, Stovner, L , et al. Global prevalence of chronic migraine: a systematic review. Cephalalgia. (2010) 30:599–609. doi: 10.1111/j.1468-2982.2009.01941.x 

 22. Schulte, LH, Allers, A, and May, A. Hypothalamus as a mediator of chronic migraine: evidence from high-resolution fMRI. Neurology. (2017) 88:2011–6. doi: 10.1212/WNL.0000000000003963 

 23. Aurora, SK, Barrodale, PM, Tipton, RL, and Khodavirdi, A. Brainstem dysfunction in chronic migraine as evidenced by neurophysiological and positron emission tomography studies. Headache. (2007) 47:996–1003. doi: 10.1111/j.1526-4610.2007.00853.x 

 24. Headache Clinical Practice Guideline Development Committee, Japanese Society of Neurology, Japanese Headache Society, Japanese Society of Neurological Therapeutics ed. Clinical Practice Guideline for Headache Disorders 2021 (Japanese). Tokyo: Igaku-Shoin (2021).

 25. Förderreuther, S, Zhang, Q, Stauffer, VL, Aurora, SK, and Láinez, MJA. Preventive effects of galcanezumab in adult patients with episodic or chronic migraine are persistent: data from the phase 3, randomized, double-blind, placebo-controlled EVOLVE-1, EVOLVE-2, and REGAIN studies. J Headache Pain. (2018) 19:121. doi: 10.1186/s10194-018-0951-2 

 26. Lambru, G, Hill, B, Murphy, M, Tylova, I, and Andreou, AP. A prospective real-world analysis of erenumab in refractory chronic migraine. J Headache Pain. (2020) 21:61. doi: 10.1186/s10194-020-01127-0 

 27. McAllister, P, Cohen, JM, Campos, VR, Ning, X, Janka, L, and Barash, S. Impact of fremanezumab on disability outcomes in patients with episodic and chronic migraine: a pooled analysis of phase 3 studies. J Headache Pain. (2022) 23:112. doi: 10.1186/s10194-022-01438-4 

 28. Barbanti, P, Egeo, G, Aurilia, C, d’Onofrio, F, Albanese, M, Cetta, I , et al. Fremanezumab in the prevention of high-frequency episodic and chronic migraine: a 12-week, multicenter, real-life, cohort study (the FRIEND study). J Headache Pain. (2022) 23:46. doi: 10.1186/s10194-022-01396-x 

 29. Nahas, SJ, Naegel, S, Cohen, JM, Ning, X, Janka, L, Campos, VR , et al. Efficacy and safety of fremanezumab in clinical trial participants aged ≥60 years with episodic or chronic migraine: pooled results from 3 randomized, double-blind, placebo-controlled phase 3 studies. J Headache Pain. (2021) 22:141. doi: 10.1186/s10194-021-01351-2 

 30. Hirata, K, Ueda, K, Komori, M, Zagar, AJ, Selzler, KJ, Nelson, AM , et al. Comprehensive population-based survey of migraine in Japan: results of the ObserVational survey of the epidemiology, tReatment, and care of MigrainE (OVERCOME [Japan]) study [study]. Curr Med Res Opin. (2021) 37:1945–55. doi: 10.1080/03007995.2021.1971179 

 31. Ailani, J, Burch, RC, and Robbins, MS. Board of Directors of the American headache society. The American headache society consensus statement: update on integrating new migraine treatments into clinical practice. Headache. (2021) 61:1021–39. doi: 10.1111/head.14153 

 32. Buse, DC, Sakai, F, Matharu, M, Reed, ML, Fanning, K, Dabruzzo, B , et al. Characterizing gaps in the preventive pharmacologic treatment of migraine: multi-country results from the CaMEO-I study. Headache. (2024) 64:469–81. doi: 10.1111/head.14721 

 33. Welch, KMA, and Goadsby, PJ. Chronic daily headache: nosology and pathophysiology. Curr Opin Neurol. (2002) 15:287–95. doi: 10.1097/00019052-200206000-00011 

 34. Katsuki, M, Yamagishi, C, Matsumori, Y, Koh, A, Kawamura, S, Kashiwagi, K , et al. Questionnaire-based survey on the prevalence of medication-overuse headache in Japanese one city-Itoigawa study. Neurol Sci. (2022) 43:3811–22. doi: 10.1007/s10072-021-05831-w 

 35. Stovner, LJ, Hagen, K, Jensen, R, Katsarava, Z, Lipton, RB, Scher, AI , et al. The global burden of headache: a documentation of headache prevalence and disability worldwide. Cephalalgia. (2007) 27:193–210. doi: 10.1111/j.1468-2982.2007.01288.x 


Copyright
 © 2025 Muraoka, Asai, Suzuki, Nishizawa, Nishida, Chrétien and Saito. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fneur-16-1572541-g005.jpg
Total
N=1126

Question Yes No
Q2-2. Did you attempt to obtain information on headaches?? 222% 71.8%
100.0
mYes uNo
75.0
71.8
50.0
25.0
222 |
0.0
Total
N=1126
Question Yes  No

Q2-3. Has increased awareness of MOH helped you reduce the frequency of painkiller use? 44.5% 55.5%

100.0
BYes ©No

75.0
50.0
25.0 4
0.0

MOH; medication overuse headache





OPS/images/fneur-16-1572541-g006.jpg
N =805

Q2-3. Has increased awareness of MOH helped you
reduce the frequency of painkiller use?

47% (No = 430, Yes = 375)

[ 30% (No =158, Yes = 86) | [42% (No=175, Yes = 161) | [ 24% (No=90,Yes=102) | [ 4% (No=7,Yes=26) |

MOH; medication overuse headache





OPS/images/fneur-16-1572541-g003.jpg
Doctors Nurses. Other healthcare professionals

N: N=492 N=627 BEvalie
Question Yes No Yes No Yes No Yes No
Q1-3. Do youknow the prevention therapy of 3.¢0/ 6019, 82.7% 17.3% 37.6% 6€24%  36.1% 639%  <0.001
migraine?
1000 gves wNo
75.0 827
50.0 60.1 624 63.9
250 | 398 37.6 361
173 | |
0.0 L
Total Doctors Nurses Other healthcare professionals
Total Doctors Other healthcare professionals
N=1194 N=75 N=627 prvalie
Question Yes No Yes No Yes No Yes No
QI-4. Do you know about medication 5 i S e T G 5 5
overuse headache (MOH)? 39.6% 60.4% 74.1% 25.9% 36.4% 63.6% 37.7% 62.3% <0.001
1000 g yes wNo
75.0
741 |
500 604 63.6 623
25.0 | 396 36.4 ity
259 | |
0.0 ' !

Total Doctors Nurses Other healthcare professionals





OPS/images/fneur-16-1572541-g004.jpg
Question

Q2-1. Did you newly visit a clinic/hospital after the online learning? 6.1%
Left: Start treatment, including preventive medication and/or acute treatment drugs. @ 2"0%) 93.9%
Right: Only consultation. S

Reasons for not seeing a doctor despite having a headache
100.0

=3 0.0 78.3%
60.0
| 400
20.0 14.3%

1.7% L1%
0.0

Coping with over- There are barriers to Endure headaches Do not have time to
the-counter sceing a doctor see a doctor
medications





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effectiveness of a headache awareness campaign on behavioral change



		1 Introduction



		2 Methods



		2.1 Statistical methods



		2.2 Ethical aspects









		3 Results



		3.1 Primary survey



		3.2 Secondary survey



		3.3 Decision tree model of predictive factors for the reduction of painkillers









		4 Discussion



		4.1 Behavioral changes



		4.2 Headache awareness campaigns



		4.3 The importance of early consultation



		4.4 Medication overuse headache



		4.5 Limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fneur-16-1572541-g001.jpg
All employees (n=1829)
- Doctors, n=218

- Nurses, n=812

- Others, n=799

Primary survey
- Watching the video and answering the questions

Participants (n=1194, 65.3%)
- Doctors, n=75 (34.4%)
- Nurses, n=492 (60.6%)
- Others, n=627 (78.5%)

Three months later

Secondary survey
- Answering the questions

Participants (n=1126, 61.6%)
- Doctors, n=36 (16.5%)
- Nurses, n=556 (68.5%)
- Others, n=534 (66.8%)






OPS/images/fneur-16-1572541-g002.jpg
Doctors. Nurses Other healthcare professionals

N=75 N=492 N=627 p-value
Question Yes No Yes No Yes No Yes No
2‘1;&2?;"::“:\’ﬁ‘;‘:i’o‘r‘:f?“‘;z:‘“‘ 46.5% S3.5% 21.0% 79.0% 49.7% S03%  47.2% 528%  <0.001
100 gves aNo
75.0 790
50.0
535 49.7 50.3 | | 528
250 46.5 472
21,0,
0.0
Total Doctors Nurses Other healtheare professionals
Doctors Nurses  Other healthcare professionals
N=492 N=627 D
Question Yes No Yes No Yes No Yes No
S;':é:i:‘c'ﬁe{‘;“e"“ visited a clinichospital | 2o, 780, 15.2% 84.8% 201% T99%  23.4% 766% 02285
100.2 5 Yes No
754 848
788 . 79.9
00 76.6
25.0
212 iz 20.1 234
0.0 I | I

JA@EmOO Total Doctors. Nurses Other healthcare professionals





OPS/images/cover.jpg
& frontiers | Frontiers in Neurology

Effectiveness of a headache
awareness campaigh on
behavioral change












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Neurology






