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Abstract: Chronic headache (CH) is a leading cause of debilitating disorders, with many headache types remaining undiagnosed due
to improper medication use. This misuse not only worsens the underlying condition but also leads to a secondary problem: medication
overuse headache (MOH). This creates a cycle of increasingly complex headache cases, posing significant challenges for patients,
healthcare providers, and the healthcare system as a whole. Physicians often contribute to this issue by prescribing analgesics without
proper assessment or adequately educating patients on their correct use, thereby increasing the risk of MOH. However, MOH is
a preventable condition. Prevention relies on educating both healthcare providers—through adherence to headache management
guidelines—and patients, empowering them to use medications appropriately. This article provides a comprehensive review of the
consequences of overprescription analgesics for CH population, and effective prevention strategies to mitigate its impact.
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Introduction
CH, defined as a headache occurring on 15 or more days per month for at least three months. It is a debilitating condition
that affects millions of people worldwide.! It encompasses various headache disorders, including chronic migraine,
chronic tension-type headache, and medication-overuse headache, each presenting unique challenges in diagnosis and
treatment.” It significantly impacts quality of life, contributing to persistent pain, psychological distress, and functional
impairment. Unlike episodic headaches, which occur sporadically, CH has a continuous presence that disrupts daily
activities and often requires long-term management.’* Although the precise mechanisms leading to CH remain under
investigation, factors like genetic predisposition, stress, lifestyle, and medication overuse are known contributors.>®
Treatment typically involves a combination of preventive medications, lifestyle modifications, and non-pharmacological
therapies, aiming to reduce headache frequency and improve quality of life.”

In this review, we searched the impacts of over prescription of acute pain control analgesics for headache disorders on
patient, health care facilities and countries to explore the burden of overprescription and open the eyes of health care

provider to the importance of following the guideline for headache management.

Methods and Materials

Published articles in the scientific literature examining the impacts of analgesics overprescription on CH disorders. We
searched for relevant publications, including retrospective cohort studies, prospective studies, randomised controlled
trials, systematic reviews and meta-analyses, using PubMed, Embase, Google Scholar and Web of Science. We used the
following keywords and search terms: [medication overuse headache], [chronic headache], [effects], [impact], [effect],
[healthcare system], [health care provider], [countries], [physicians], and [patients].
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To maintain methodological rigour and transparency, the inclusion criteria encompassed peer-reviewed studies
conducted on human participants, published in English, and explicitly examining the association between analgesic
use, overprescription, and outcomes related to chronic headache (CH) or medication-overuse headache (MOH). The
exclusion criteria eliminated non-original publications, including commentaries, conference abstracts lacking full texts,
and studies unrelated to headache disorders.

The initial database search identified 248 records, of which 76 studies satisfied the inclusion criteria following
a multi-stage screening process based on titles, keywords, abstracts, and full texts. All eligible articles were restricted to
the English language, with no limitations placed on publication date, ensuring a comprehensive and unbiased representa-
tion of the available evidence.

Result

The pathophysiology of CH disorders varies across different headache types, primarily chronic migraine (CM), chronic
tension-type headache (CTTH), and medication-overuse headache (MOH). The management of CH depends on the
headache type, there is different prophylaxis treatment for each type that help to prevent or lessen the acute attacks and in
order reduce the over the counter medication use. Understanding these differences provides insight into the complex
mechanisms of CH and guides targeted treatments.

Chronic Migraine (CM)

CM defined as headache attacks more than 15 days per month eight of them associated with migraine features.® The
prevalence of this condition is around 2%.° The pathophysiology involves neurological, vascular, and inflammatory
components. It is thought to be a result from central sensitization, a process where repeated migraine episodes increase
sensitivity to pain due to heightened neural response in the trigeminal pain pathway and central nervous system
structures, including the brainstem and cortex.'® Changes in cortical excitability and disruptions in pain-modulating
pathways are also associated with chronic migraine, leading to the perception of pain even in response to non-painful
stimuli.'" This chronic state may be perpetuated by hormonal factors, environmental triggers, and genetic predispositions
that predispose individuals to chronicity.'?

Chronic Tension-Type Headache (CTTH)

CTTH defined as bilateral pressure or band like pain attacks for 15 days per month last for hours or days not associated
with migraine or cluster features. Several literatures showed that the prevalence of CTTH is around 4%.'° The
pathophysiology of CTTH believed to stem from peripheral muscle tension and central sensitization mechanisms, similar
to those in chronic migraine but with distinct pain pathways.'* In CTTH, nociceptive signals from pericranial muscles are
thought to contribute to pain, as many patients experience muscular tenderness around the neck and scalp.'> Over time,
repetitive peripheral inputs from muscle tension are believed to contribute to central sensitization, resulting in pain
sensitivity and lower pain thresholds, even in the absence of muscle tightness.'® Alterations in serotonin and other
neurotransmitter systems may also contribute to the pathophysiology of CTTH, suggesting that the headache’s origin is

multifactorial and not solely due to muscle strain.'’

Medication-Overuse Headache (MOH)

MOH is unique in that it is induced by the overuse of analgesics or migraine-specific drugs (eg, triptans) more than 15
days per month for 3 months or more. It can develop from episodic migraine or tension-type headache.” The prevalence
of MOH near CM which around 2%.>'® Studies have shown that among patients at specialized headache centers, the
prevalence of MOH ranges from 30% to 50%, which is much higher than in the general population. Its prevalence
increased among individuals with migraines. Studies indicate that it can reach up to 50% among patients with chronic
migraine.'>?* The pathophysiology of MOH is thought to involve changes in pain modulation systems, particularly
through altered regulation in the periaqueductal gray and hypothalamus, which are key in the body’s pain inhibition
pathways.”' Repeated exposure to pain relief medications may reduce the effectiveness of endogenous pain control,
increase pain sensitivity, and lower the pain threshold. The threshold for diagnosing MOH is specified in the International
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Classification of Headache Disorders (ICHD), which limits overuse to a maximum of 9 days per month for triptans, ergot
derivatives, opioids, or combination analgesics, and 14 days per month for simple analgesics (eg NSAIDs, acetamino-
phen) in patients with a preexisting headache disorder.”> Neurochemical imbalances, including serotonin and dopamine
dysregulation, further complicate the pain experience, making the brain more susceptible to pain signals and maintaining
the cycle of CH.**

Combined Pathophysiological Insights

While these types of CH differ in underlying mechanisms, CH disorders often share features like central sensitization and
altered pain modulation. These changes make the nervous system more reactive to both pain and non-painful stimuli.
Structural brain changes, such as reduced gray matter in pain-processing regions, have also been observed in chronic

migraine and MOH, suggesting CH may alter the brain structurally as well as functionally.***

Management of Headache Disorders

CH disorders, which include conditions like CM, CTTH, and MOH, pose significant challenges due to their complex
pathophysiology and considerable impact on patients’ quality of life. Effective management strategies focus on detailed
history and examination to elicit the presence of other headache type. Because MOH may complicate cluster headache,
posttraumatic headache, idiopathic intracranial hypertension (IIH), and other secondary headaches, health care provider
should not limit its assessment to migraine or tension-type headaches only.”® The management should focus on
a multidisciplinary approach that combines pharmacological treatments, lifestyle modifications, and non-
pharmacological interventions (Table 1). The pharmacological interventions for headache management depend on
Preventive medications aim to reduce the frequency and severity of headaches and are particularly recommended for
individuals with frequent or debilitating CH.> Examples for preventive medications are beta blocker, anti-epileptic,
Botulinum toxin A and Monoclonal antibodies that target calcitonin gene-related peptide which are used for CM while
antidepressant can be used for both CM and CTTH. The preventive therapy is tailored to individual patient profiles,
taking into consideration comorbidities, potential side effects, and patient preferences. Regular monitoring and adjust-
ments in dosage are crucial for optimizing outcomes.”” On the other hands, Physicians commonly prescribe analgesics,
such as nonsteroidal anti-inflammatory drugs (NSAIDs), acetaminophen, opioids, and triptans, for the acute attacks of
CM disorders. These analgesics are frequently considered a first-line treatment option due to their effectiveness in
providing immediate pain relief and accessibility for patients.”® However, these medication must be under judicial use as
the practice of prescribing these medications, particularly for recurrent or CH patients, has raised concerns due to risks
associated with MOH and other adverse outcomes.’

Physician Practice and Management Challenges
The decision-making process for headache management involves balancing immediate pain relief with the long-term

risks of medication overuse. Physicians face considerable challenges when prescribing for CH patients, as treatment

Table 1 Management of Chronic Headache Disorders

Aspect Details

Pharmacological Preventive: Beta-blockers, antiepileptics, Botox (for CM); antidepressants (for CM and CTTH)
Interventions - Acute: NSAIDs, acetaminophen, triptans, opioids (judicial use required to prevent MOH)
Non-Pharmacological - Cognitive-behavioral therapy - Biofeedback - Lifestyle modifications

Interventions

Current Guidelines - Limit acute medication use to <10—15 days/month - Prioritize preventive treatments for CM - Educate

patients on risks of overuse

Challenges - Balancing immediate pain relief with long-term risks - Physician education on guidelines - Patient counseling to
prevent MOH
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plans need to be revised to avoid over-reliance on analgesics.”’ Studies highlight that physician education on the
appropriate use of analgesics and patient counseling on the risks of overuse are crucial for preventing MOH.** There
is an increasing emphasis on preventive treatment strategies, such as beta-blockers, antiepileptic drugs, and lifestyle
modifications, which can help reduce the frequency of headaches without relying solely on acute pain relievers.*!

Current Recommendations and Trends
Guidelines recommend limiting the use of acute headache medications to avoid medication-overuse, suggesting that
acute analgesics should be prescribed judiciously with clear instructions to patients.”” The American Headache Society
advises that preventive treatments be considered for patients with CM to minimize the risks associated with frequent
analgesic use.’” Additionally, non-pharmacological approaches, such as cognitive-behavioral therapy and biofeedback,
are increasingly recommended to reduce dependency on analgesics and enhance long-term headache management.**
Unfortunately, due to high prevalence of CH worldwide necessitates its recognition as a public health priority. Effective
management strategies can alleviate individual suffering and reduce the societal burden of headache disorders. A review
emphasizes that targeting CH is essential for achieving Sustainable Development Goal 3, highlighting the need for

comprehensive healthcare approaches which aim to “Ensure healthy lives and promote well-being for all at all ages”.>*

Prescribing Concerns and Risks of Medication Overuse

For acute headache episodes, physicians often prescribe NSAIDs and acetaminophen as they are effective, generally
well-tolerated, and do not carry the addiction potential associated with opioids.*®*> However, a study showed 6.3%
misuse the acetaminophen and exceed the daily dose which can lead to toxicity.*® Acetaminophen overuse was around
41.5%, while 90% of patients with CH use paracetamol.>’*® Triptans are frequently prescribed for migraines due to their
specific mechanism of action on serotonin receptors, which can relieve migraine symptoms by constricting blood vessels
and reducing inflammation in the brain.* Tt accounts up to 30-40% of prescriptions in specialized headache clinics, as
they are highly effective for acute migraine attacks. Additionally, opioids are still prescribed for headache management in
approximately 10-20% of cases, particularly in emergency settings, despite their association with a high risk of
dependency.*®*!' However, with recurrent or CH, the line between therapeutic use and potential overuse becomes
blurred, as frequent analgesic intake can lead to medication-overuse headache, characterized by a worsening of headache
symptoms and dependency on the medication.”® Clinical evidence of followed patients with episodic migraine and
observed that those who overused triptans were at a significantly higher risk of developing CM over a year.*?

Unfortunately, the prescription of analgesics, particularly for CH patients, has been associated with increased risk for
developing medication-overuse headache, especially when usage exceeds recommended limits (ie, more than 10-15 days
per month for many analgesics).*> MOH can result from the frequent use of common analgesics, such as NSAIDs and
acetaminophen, as well as triptans and opioids.** Opioid prescription for headache management has come under scrutiny
because, while they may provide temporary relief, opioids contribute to higher risks of dependency, addiction and have
been shown to be less effective in the long-term management of CH compared to preventive therapies.*’ The prescription
of analgesics for headache management, while essential for acute pain relief, has raised concerns regarding malpractice,
particularly in cases where inappropriate or excessive use leads to CH disorders.***’ Studies have shown that over-
prescribing analgesics, particularly opioids, can inadvertently contribute to medication-overuse headache (MOH),
thereby worsening the patient’s headache frequency and severity instead of providing lasting relief.>*
Mismanagement in prescribing practices is often due to a lack of awareness or training among healthcare providers
regarding the risks of MOH and the fine line between therapeutic use and overuse.’® Moreover, prescribing pain
medication for none headache patient affect CH through the development of MOH.*’

Malpractice in this area may involve failing to adhere to recommended guidelines for frequency and dosage of
analgesics, as well as neglecting to explore alternative, preventive treatments for CH patients.'> Physicians may over-rely
on analgesics, particularly opioids, as a quick fix without adequately educating patients on the risks of medication
dependency and MOH. Studies indicate that up to 30% of CH patients experience worsening symptoms due to analgesic
overuse, which is often preventable through better physician awareness and patient counseling.*® Furthermore, mal-
practice cases related to headache management are often linked to a failure to recognize headache patterns early on and to
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Table 2 Prevalence and Prescribing Patterns

Medication Type Usage in CH Prevalence of Use Risks/Concerns

NSAIDs/Acetaminophen Common for acute attacks 45% of CH patients use paracetamol; 6.3% exceed daily dose (toxicity risk)
54.5% overuse acetaminophen — Contributes to MOH

Triptans Specific for migraines 30-40% of prescriptions in headache clinics High risk of MOH with overuse

(>10-15 days/month)

Opioids Discouraged opioid use 35% of migraine patient received it High risk of dependency and addiction
Contributes to MOH

implement preventive therapies that reduce the need for frequent analgesic use.** Consequently, malpractice related to
analgesic prescriptions for headache contributes not only to the persistence of CH disorders but also to a cycle of
dependency that complicates effective long-term management®? (Table 2).

The Impacts of Malpractice of Over-Prescribing
The malpractice practice of overprescribing can have significant repercussions on patients, healthcare facilities, and the
economy.”® These effects often arise due to the progression of chronic headache, which may develop from the

prescription of analgesics for headache management or other types of pain.***°

The Impacts on Patients

The malpractice of overprescribing analgesics for headache management can significantly impact patients, particularly
those with medication-overuse headache (MOH). One of the primary consequences is the exacerbation of headache
frequency and intensity, as the patient becomes trapped in a cycle of dependence on analgesics. This dependence leads to
a “rebound” effect, where headaches worsen whenever the medication is not in the system, increasing both physical and
psychological suffering.’

Over time, this cycle may lead to chronic daily headaches, which severely impact the patient’s quality of life. CH
patients frequently experience reduced productivity, social withdrawal, and difficulties in managing daily responsibilities
due to the constant pain and medication dependence.”’ CH can have physical, psychological, and social effects on
individual lives.>* Furthermore, prolonged overuse of analgesics can lead to adverse physical health outcomes, including
gastrointestinal issues, liver toxicity, kidney impairment, fertility effect, and even increased cardiovascular disease
risks.”>>

Malpractice in prescribing practices can also diminish trust in healthcare providers, as patients may feel they are not
receiving effective long-term solutions but instead becoming dependent on medications that ultimately worsen their
condition.’*¢

Patients often feel frustrated and may experience psychological effects, including anxiety, depression, isolation and
feelings of helplessness, due to the chronic nature of their pain and perceived lack of effective treatment options.”'’
Moreover, patients may be susceptible to stigma and labeling as having a certain headache type without a proper
diagnosis.”®

Furthermore, the overuse of symptomatic drugs in MOH patients might be related to psychological states such as fear
and anticipatory anxiety of forthcoming headache attacks. This anxiety can exacerbate the frequency and severity of
headaches, creating a vicious cycle that is challenging to break.>® In addition, reduce productivity, work loss, and reduce
income are common findings among migraine population.®®' Mismanagement also reduces patients’ willingness to seek
further medical help, potentially delaying more effective treatments and exacerbating the disorder’s impact on mental and

physical well-being.>%>2

Impacts of Malpractice on Health Care Facilities, Health Care Providers and Costs
The malpractice of overprescribing analgesics for headache management in medication-overuse headache (MOH)
patients not only affects the individuals themselves but also creates significant burdens on healthcare facilities, doctors,
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and healthcare costs. Healthcare facilities often face increased patient load due to frequent visits from MOH patients
seeking relief from chronic pain that worsens due to medication overuse. These patients frequently return to healthcare
facilities with recurring headache symptoms, requiring additional consultations, tests, and sometimes emergency care,
which puts a strain on healthcare resources.>*** Repeated visits for a chronic, preventable condition like MOH occupy
time and resources that could otherwise be directed toward other critical cases.®®

For doctors, the consequences of such malpractice can lead to reputational damage and legal repercussions.
Healthcare providers who do not adhere to guidelines for appropriate analgesic prescription for headache management
may face professional consequences, as malpractice claims related to chronic pain management and opioid prescriptions
have increased in recent years.®* Furthermore, the need to manage patients suffering from the long-term effects of
medication overuse can lead to frustration and burnout among healthcare providers, as the cycle of prescribing and
dependence can feel counterproductive, ultimately impacting the physician’s professional morale and job satisfaction.”

From a cost perspective, overprescription of analgesics in MOH patients leads to substantial economic implications.
The repeated healthcare utilization from frequent patient visits, hospitalizations, and diagnostic procedures contributes
significantly to healthcare costs. Studies show that managing CH conditions like MOH is associated with high direct and
indirect costs, driven by both the need for long-term care and lost productivity from patients unable to maintain regular
employment due to their condition.®> Additionally, overuse of prescription medications, particularly opioids and other
costly analgesics, raises pharmaceutical expenses for both healthcare providers and insurance systems, which further
escalating overall healthcare costs®® (Table 3).

Impacts on Countries and Economic Burdens
CH represents a significant burden that transcends individual suffering, affecting economic productivity, public health
systems, and societal well-being. They significantly affect individuals and societies worldwide, posing a major public
health challenge. According to the Global Burden of Disease (GBD) 2019 study, migraines alone impacted over 500
millions people globally, representing a 16% substantial increase from 1990.%” These conditions account for a significant
proportion of years lived with disability (YLDs), with migraines contributing to over 91% of headache-related disability.
The burden is disproportionately higher among females, who are more likely to experience severe and chronic forms of
headaches. This widespread prevalence makes CH a critical issue for healthcare systems worldwide.®®

Economically, the impact of CH is profound. Healthcare systems face high direct costs from treatments, medications,
and hospitalizations. For instance, countries in the Organization for Economic Co-operation and Development (OECD)
report significant expenditure on headache management. However, the indirect costs, such as lost productivity due to
absenteeism or decreased work efficiency, often exceed the direct costs. These indirect effects ripple across national
economies, lowering overall workforce output and increasing the financial strain on families and businesses. Intangible
costs, such as the emotional toll and social isolation experienced by sufferers, further exacerbate the economic burden.®

Table 3 Impacts of Overprescription and MOH

Affected Entity Impacts

Patients - Worsening headache frequency/intensity - Rebound headaches and dependency cycle - Reduced quality of life
(productivity loss, social withdrawal) - Physical health risks (Gl issues, liver toxicity, kidney impairment, cardiovascular
risks) - Psychological effects (anxiety, depression, helplessness) - Stigma and misdiagnosis

Healthcare - Increased patient load from frequent visits - Strain on resources (consultations, tests, emergency care) - Higher
Facilities healthcare costs from repeated utilization

Healthcare - Reputational damage and legal risks - Professional burnout from managing chronic cases - Frustration from
Providers counterproductive prescribing cycles

Countries - High direct costs (treatments, hospitalizations) - High indirect costs (lost productivity, absenteeism) - Economic burden:

eg, $19.3B (US), $3B (Japan) annually - Disproportionate impact on females and younger populations (<50 years)
- Challenges in low/middle-income countries due to resource limitations
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Table 4 Economic and Societal Burden

Metric Details

Global Prevalence | >500 million affected by migraines (GBD 2019), 16% increase since 1990

Disability Migraines account for >91% of headache-related years lived with disability (YLDs)

Contribution

Economic Costs - Direct: High treatment and hospitalization costs - Indirect: $21.5-$24.4M annually for large US corporations; $19.3B
(US), $3B (Japan) in lost productivity

Workplace Impact | — 9.7 lost workdays per 3 months - 14% annual productivity loss - 20% occupational disability - 33% on long-term sick leave

(>1 year)

CH disorders, particularly migraines, significantly impact employment, especially affect young population less than 50s.%°
It leads to increased absenteeism and reduced productivity, leading to substantial economic burdens on both individuals and
society. Individuals suffering from CH often experience frequent and severe symptoms that necessitate taking time off work.
A study focusing on the US workforce estimated that migraine-related absenteeism and reduced on-the-job productivity could
cost large corporations between $21.5 million and $24.4 million annually.”® Furthermore, research indicates that those with
CH report an average of 9.7 lost workdays over a three-month period due to headache-related issues.®*”"

The financial implications extend beyond individual employers to the broader economy. In the United States, the total
indirect costs associated with migraine, including lost productivity, are estimated at $19.3 billion.”* In Japan, migraines
are estimated to cost the economy approximately $3 billion annually in lost productivity.”

Globally, the burden of CH is not limited to high-income nations. Low- and middle-income countries like India and
China face growing challenges in addressing headache-related disabilities due to limited healthcare resources and
awareness. These nations report high prevalence rates of migraines and tension-type headaches, further straining already
overburdened healthcare systems. Addressing this global challenge requires tailored solutions that account for regional
healthcare disparities, cultural factors, and resource availability.”* CH can also lead to long-term employment challenges.
Studies have found that individuals with CH are more likely to be on long-term sick leave, with 33% reporting absences
exceeding one year. *

Additionally, those with chronic migraines may lose about 14% of their annual productivity at work, and 20% report
becoming occupationally disabled, unable to perform tasks required by their jobs’> (Table 4).

Recommendation

Regular monitoring and follow-up with patients using analgesics can help identify early signs of overuse and allow
timely intervention.>® Incorporating artificial intelligence (AI) tools into clinical practice offers a promising solution. Al
can assist in patient risk assessment by analyzing patterns in medication use, flagging potential overuse, and suggesting
personalized treatment adjustments.’® Al-powered decision-support systems can also guide physicians in adhering to
evidence-based protocols and identifying alternative therapies.”’

Al can play a role in the diagnosis of chronic headache type and establishment of the preventive therapy for each type
can reduce the risk of MOH and improve the outcomes.”® Non-pharmacological treatments, including cognitive-
behavioral therapy, relaxation techniques, and lifestyle modifications, should be emphasized as adjuncts or alternatives
to medication.”®

Additionally, restricting the availability of combination analgesics and opioids, along with implementing policies to
promote safer prescribing, can mitigate the risks of MOH. Collaborative care models involving headache specialists,
primary care physicians, pharmacists, and Al systems have shown promise in reducing overprescription and improving

patient outcomes.™
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Conclusion

Overprescription is a prevalent issue among healthcare providers, with repetitive practices contributing to a rise in
medication overuse headaches (MOH). This condition leads to a range of physical, psychological, and social challenges
for patients, including worsening CH, dependency cycles, and a diminished quality of life, often exacerbated by health
complications related to prolonged medication use. MOH also places a significant economic burden on healthcare
systems, as recurrent patient visits and treatments for this preventable condition strain resources and increase individual
expenditures.

Healthcare providers face additional challenges, including the risk of legal consequences and professional burnout, as
they manage chronic pain patients caught in cycles of medication overuse. Economically, MOH generates substantial
direct and indirect costs, including ongoing treatments, reduced productivity, and escalating pharmaceutical expenses,
impacting both individual practitioners and the broader healthcare system.

Effectively addressing this issue requires strict adherence to established prescribing guidelines, a focus on preventive
treatment strategies, and improved provider education. Al could become an essential asset in these measures for curbing
overprescription practices, enhancing patient outcomes, and alleviating the broader healthcare and economic burden
of MOH.
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