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Introduction
Medication-overuse headache (MOH) is 
defined as the overuse of simple or combina-
tion analgesics, opioids, ergots, triptans, or 
barbiturate-containing medications in persons 
with an underlying headache disorder, leading 
to an increase of headaches.1 This condition, 

common in those with frequent primary headache disorders, 
seems to be more prevalent with migraine or tension-type 
headache.1 It can be difficult to identify MOH because medi-
cation overuse may be a result of the primary headache 
having worsened rather than the increased medication use 
triggering increased frequency of headache. Historically, MOH 
was diagnosed after the overused agent was withdrawn and 
the headache improved.2 Over time, it was recognized that 
a retrospective diagnosis was not ideal and the criteria were 
changed so that diagnosis may be arrived at before withdraw-
al and subsequent improvement in headache.2 In this review, 
the history of MOH is discussed along with case examples and 
controversies in the diagnosis and treatment of this disorder. 

History and Epidemiology
First described in the 1930s, MOH was initially seen in 

people overusing ergots for treatment of headache.3 In 1951, a 
case series described overuse of ergotamine causing headache, 
with improvement after the withdrawal of ergotamine.4 In the 
1950s to 1970s, several withdrawal protocols for ergotamine 
were published.5 In 1988, the first edition of the International 
Classification of Headache Disorders introduced the term 
drug-induced headache, which included headache induced by 
ergotamine, analgesics, and other substances.6 Over time, with 
the advent of triptans, the definition of MOH grew to include 
the overuse of simple and combination analgesics, opioids, and 
triptans.7 The current classification system includes MOH as a 
secondary headache disorder occurring in someone with a pri-
mary headache disorder who is overusing specific substances.1 

The prevalence of MOH is 0.5% to 7.2% in the general 
population, with variations likely due to changes in the diag-

nostic criteria over time.8 Although MOH is seen globally, 
the highest prevalence is in Russia (7.6%).9,10 The condition 
is more common in midlife and predominant in women 
(M:F ratio 1:3-4)8 but it also occurs in 21% to 52% of chil-
dren with chronic headache and in 35% of adults more than 
age 64 who have headache disorders.11-14 It is more common 
for people with primary headache disorders to have MOH, 
especially those with chronic migraine, with an estimated 
prevalence of 11% to 70%.2 

Although studies demonstrate that MOH is more com-
mon in migraine and tension-type headache, it has been 
described in cluster headache if patients have a personal or 
family history of migraine15 and in individuals with new daily 
persistent headache.

Clinical Features
Considered a secondary headache disorder, MOH should 

be identified by the type of medication being overused (ie, 
triptan, opioid, and multiple drug classes) (Table 1).1 The 
primary headache disorder must also be identified. Clinical 
features of MOH are often similar to the underlying primary 
headache disorder, although people often state they can 
tell the difference between their MOH attacks and those 
of their primary headache disorder. For example, in people 
with migraine, headaches from overuse will also be migraine-
like in nature. This contributes to the complexity of making 
a diagnosis of MOH (see Controversies below).16 In order to 
make the diagnosis, a comprehensive medical history needs 
to be obtained along with the history of acute medication 
use for both the primary headache disorder and other pain 
syndromes. Physical examination findings should be normal, 
and no red flags to indicate another secondary headache 
disorder should be present (See Diagnosing Secondary 
Headache in this issue). 

Risk Factors
The most recognized risk factor for developing MOH is 

the frequency of acute medication use to treat the primary 
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headache disorder. Epidemiologic studies correlate risk of 
MOH by examining the frequency of use of acute medica-
tion for headache (Table 2).17 

There are several other risk factors associated with 
the development of MOH, including a history or predis-
position to develop migraine or tension-type headache, 
female sex, psychiatric comorbid conditions (eg, depres-
sion and/or anxiety), and preexisting pain conditions in 
people with a primary headache disorder for which pain 
medication is being used.10 A prospective population-
based study of the MOH development in people who did 
not have chronic daily headache at study onset found 
that over 11 years, those with migraine were at higher 
risk for MOH than those with nonmigraine headache.18 
Having headache frequency of 7 to 14 days/month vs no 
headache days/month, age less than 50 years, female sex, 
and low level of education were also found to be risk fac-
tors for MOH.18

Comorbid Conditions
People with MOH are more likely to have psychiatric 

comorbidities, which can add to the complexity of treat-
ment for MOH. Depression and anxiety are the most com-
mon, occurring in up to 50% of people with MOH10 When 
treating MOH, it is important to remember this relation-
ship and consider treating comorbid mood disorders con-
currently.

Pathophysiology
Although the frequent use of acute medication to 

treat migraine is the largest risk for MOH, there may be 
an underlying predisposition to structural brain changes 
that make some people more prone to MOH. For some 

TABLE 2. FREQUENCY OF MEDICATION INTAKE AS 
CAUSE OF MEDICATION-OVERUSE HEADACHE

Medication category Frequency that can 
cause MOH

Simple analgesics ≥15 days/month

Combination analgesics ≥10 days/month

Opioids ≥10 days/month

Ergotamine ≥10 days/month

Triptans ≥10 days/month

Any combination of above without 
overuse of any single class

≥10 days/month

Abbreviation:  MOH, medication-overuse headache.

TABLE 1. INTERNATIONAL CLASSIFICATION 
OF HEADACHE DISORDERS CRITERIA FOR 

MEDICATION OVERUSE HEADACHE

Headache occurs ≥15 days/month in a person with a preexist-
ing headache disorder

Regular overuse of 1 or more drugs that can be taken for acute 
or symptomatic headache treatment for >3 months

Not better accounted for by another ICHD-3 diagnosis

Subclasses of Medication Overuse Headache

Ergotamine-overuse 
headache

Regular intake of ergotamine on ≥10 
days/month for >3 months

Triptan-overuse 
headache

Regular intake of one or more triptans, 
in any formulation, on ≥10 days/month 
for >3 months

Nonopioid analgesic-
overuse headache

Regular intake of nonopioid analgesics 
(NSAIDs/ASA/Other) on ≥15 days/
month for >3 months

Opioid-overuse 
headache

Regular intake of one or more opioids 
on ≥10 days/month for >3 months

Combination-
analgesic-overuse 
headache

Regular intake of one or more combi-
nation-analgesic on ≥10 days/month 
for >3 months 

Medication-overuse 
headache attributed 
to multiple drug 
classes not individu-
ally overused

Regular intake of any combination 
of any of the above medications on 
a total of ≥10 days/month for >3 
months without the overuse of any 
single drug or drug class alone

Medication-overuse 
headache attributed 
to unspecified or 
unverified overuse of 
multiple drug classes

Regular intake of any combination 
of any of the above medications on 
a total of ≥10 days/month for >3 
months without the overuse of any 
single drug or drug class alone

Medication-overuse 
headache attributed 
to other medication

Regular overuse on ≥10 days/month 
for >3 months of one or more medica-
tions other than those above, 1 taken 
for acute or symptomatic treatment of 
headache

Abbreviations: ASA, acetylsalicylic acid; ICHD-3, International 
Classification of Headache Disorders; NSAIDs, nonsteroidal 
anti-inflammatory drugs.
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with MOH, there may be an increase in genetic and brain 
structural changes that make them predisposed to MOH. 
Evidence shows that MOH is associated with abnormal 
brain structure and function in regions of pain process-
ing and in areas possibly involved with addiction.19 With 
a reversal of MOH, pain processing can normalize, but 
some regions involved with addiction remain abnormal,19 
implying that changes in areas involved in addiction may 
be present at baseline for those with MOH. Of note, those 
with MOH are more likely to have a family history of sub-
stance abuse. Several polymorphisms are linked to MOH, 
which is 3 times more prevalent in people with a family 
history of MOH.19 

Research suggests repetitive activation of pain pathways 
may be a reason for structural changes.20 Besides physi-
ologic and genetic changes, the medications used to treat 
acute migraine may play a role in MOH. There is concern 
that overuse of acute migraine medications can directly 
affect the ability of the brain to continue inhibiting pain. 
These medications can reduce circulating serotonin levels, 
thus continuing pain because repetitive medication use 
alters serotonin receptors.20

Treatment
No specific medication exists to treat MOH, nor is there 

a single recommended algorithm that has proven to be the 
most effective in treating MOH. The general expert con-
sensus on the treatment of MOH follows 3 recommended 
steps: 1) educate the patient about MOH and restrict the 
frequency of acute medication use, 2) withdraw the over-
used medication, and 3) start preventive treatment for the 
primary headache disorder.2 Although these recommenda-
tions are based on consensus opinion, it is important to 
realize that evidence is poor. A recently published system-
atic review and meta-analysis of treatments for MOH dem-
onstrated no clear benefit of withdrawal of medications or 
starting prevention in MOH.21 The authors of this study rec-
ommended further evaluating treatment strategies in large 
clinical trials of low bias.

Education
Education can be a helpful tool, allowing the person to 

understand how to navigate frequent headaches and focus 
on prevention. The focus should be on lifestyle adjustments, 
the use of behavioral and nonpharmacologic approaches, 
and identifying when it would be best to treat acute attacks 
with medication. Education should not be allowed to make 
a person feel blamed for or at fault for the worsening of 
their headaches. When faced with disabling symptoms, it is 
unnatural to insist on avoiding treatment, but many of our 
medications have the potential to cause more harm than 
good. In my clinical practice, I will often discuss the use of 

neuromodulation (which can carry a high cost), breathing 
and relaxation techniques, distraction methods, use of ice 
and analgesic creams or ointments, and requesting work 
accommodations when possible. I focus on creating a plan 
with the individual regarding what type of attacks will need 
acute medication, or, if the attacks are the same every day, 
when to choose acute medication vs nonpharmacologic 
approaches. This conversation may need to be repeated at 
every visit.

Withdrawal of Overused Agents
Withdrawal of the overused acute treatment option 

should be partnered with education and a plan for an alter-
native to use medication as needed for more severe head-
ache attacks. Sometimes choosing an acute treatment in a 
different category can be helpful, but a discussion is needed 
on how to limit the use of any new medication so as not to 
end up with MOH from another substance.

Preventive Treatment Initiation
The start of a preventive treatment option that is focused 

on reducing the frequency of the primary headache disorder 
should be done at the same time as education.2,10 Clinical 
trials have restricted the participation of individuals with 
MOH. More recent trials, however, including those for 
onabotulinum toxin A and calcitonin gene-related peptide 
antagonists, have allowed participation of people with MOH 
and shown that these individuals can experience migraine 
frequency reduction without withdrawal in acute medica-
tion use.22,23 

Controversies—A Case-Based Approach
The diagnostic criteria for MOH do not demonstrate the 

complexity of making the diagnosis of MOH. It is important 
to realize that medication overuse and MOH are 2 differ-
ent problems that can have different complications and 
outcomes. Someone who is overusing medication may not 
have an increase in headache but may have side effects from 
overuse of a specific medication (eg, developing peptic ulcer 
disease with nonsteroidal anti-inflammatory drug (NSAID) 
overuse. It is also possible that medication is to treat 
another underlying condition (eg, barbiturates for anxiety 
or NSAIDs for arthritis pain). Some individuals will develop 
headache with the acute medication overuse, whereas 
others may not. In people with a history of headache who 
use acute medications to treat another pain condition, a 
portion will notice worsening of their headache disorder.24 
Other pain is unlikely to worsen because of medication 
overuse.16 It is unclear why overuse worsens headache in 
some people and not others and difficult to know how to 
address these issues in day-to-day clinical practice. Case 
examples can help guide practice.
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CONTROVERSY 1. Headache Progression or Acute Medication Overuse?

CONTROVERSY 2. If Improvement Does Not Occur With Withdrawal of an Overused 
Medication, can Medication-Overuse Headache Be Present?

Case 1. 
Ms. A, age 43, presents with increased frequency of migraine and her worsening headache was documented before she started 
using triptans on more than 15 days/month. That frequency of triptan use has been occurred for 4 months. She was educated on 
medication-overuse headache (MOH), triptans were stopped and a preventive migraine treatment was started. After 3 months 
with education, no triptans, and preventive treatment, her migraine frequency is unchanged. 

Case 2.  
Ms. B, age 41, presents with increased frequency of migraine. She has been overusing triptans on 18 days/month for 1 year. After 
the triptans were. stopped, her migraine frequency was reduced. 

Make the Diagnosis.  
What is the correct primary headache diagnosis for each of these women? Is the increasing frequency worsening of primary head-
ache disorder or secondary triptan-related MOH?

Discussion  
In both cases, individuals with chronic migraine had increased frequency of migraine and overuse of triptan for more than 
10 days / month for longer than 3 months. Both meet the diagnostic criteria for triptan-related MOH. However, Ms. A keeps 
meticulous calendars of her headache frequency and worsening of migraine 1 month before triptan use was more frequent than 
10 days/month. Still, the diagnosis of MOH is given along with the diagnosis of chronic migraine, and treatment is pursued as if 
she had MOH. When no change in migraine occurred after appropriate treatment was continued for 3 months, we understand 
the correct diagnosis is worsening of her underlying primary headache disorder, not that she has another unrecognized primary or 
secondary headache disorder. Sometimes, this is a more difficult scenario to face, because as improvement does not occur and the 
diagnosis and treatment plan may need revision, the question remains of whether or not restrict medication that was overused on 
principle or not. Clinically, these cases present us with challenges that allow us to recognize a significant controversy in overusing 
the diagnosis of MOH. The case of Ms. B is much less challenging because improvement after withdrawal of the overused medica-
tion confirms the diagnosis of MOH. 

Case 
Mr. Y, age 79 had chronic migraine and daily headache and uses a butalbital-containing compound 4 times a day for 1 year. 
Education on medication-overuse headache (MOH) was provided and prevention was started, and he stopped taking butalbital 
for 3 months. Despite the change in treatment, his headache frequency has not decreased. 

Make the Diagnosis 
What is the primary headache disorder? Is there a secondary headache or another primary headache? Considering there was no 
improvement after stopping butalbital, can MOH be diagnosed? 

Discussion 
This controversy relates somewhat to Controversy 1, however, the agent that is overused is different. Mr. Y has chronic migraine 
and may also have comorbid anxiety. Overuse of acute medications for migraine can cause significant changes to the brain, and 
in some people, the brain does not return to normal after the overuse is stopped.19 There is also the consideration that overuse 
of barbiturates may indicate comorbid anxiety. In these cases, the headache diagnosis should always be reconsidered, and avoid-
ance of the barbiturate should be maintained. The question of how to manage the daily headache remains. Because clinical 
trials have not allowed participation by people who overuse opioids or barbiturate-containing compounds, we don’t know if 
preventive agents would work in the setting of opioid or barbiturate overuse (unlike the setting of triptan or nonopioid/simple 
analgesic overuse where some preventives have proven to work in clinical trials). In a person such as Mr. Y, reconsidering the 
diagnosis is as important as avoiding the overused agent. Treatment of the primary or secondary headache disorder remains a 
challenge for the clinician.
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Conclusion
A secondary headache, MOH occurs in 0.5% to 7.2% of 

the general population and can be difficult both to diagnose 
and to treat.8 Treating any comorbid conditions or worsen-
ing primary headache disorders is essential to long-term 
success. No specific treatment has been identified for MOH. 
Current recommendations for treatment include educating 
the patient about the overuse of medications and the vari-
ety of complications this can bring, stopping the overused 
medication class, and starting a preventive treatment for the 
underlying headache disorder. n
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CONTROVERSY 3. Could Use of Nonsteroidal Anti-inflammatory Drugs Be Protective 
Against Migraines or Causing Increased Migraine Frequency?

Case  
Mrs. C, age 69, has migraine without aura that has been well controlled with preventive and infrequent triptan use. After she had 
knee-replacement surgery, she started taking daily nonsteroidal anti-inflammatory drugs (NSAIDs) to control pain and inflamma-
tion. He migraine frequency increased to daily. She was educated on the potential for medication overuse headache and instructed 
to stop taking NSAIDs. Her migraine frequency was markedly reduced from daily to infrequent. 

Make the Diagnosis  
What is Mrs. C’s primary headache disorder? Is the increase in her migraine frequency related to NSAID use? Does that qualify as 
medication-overuse headache (MOH)? 

Discussion  
Overuse of NSAIDs can worsen migraine, and this is often seen when frequency of NSAID use increases to treat another pain con-
dition. The literature suggests that use of NSAIDS less than 10 days/ month can provide a protective effect for migraine, but also 
suggests for those with more than 10 headache days/month, NSAID use may lead to MOH.17,25,26 It is important to remember that 
any analgesic may trigger MOH and individual factors may contribute to why a particular agent causes MOH and another does 
not for a given person. When there is a change in headache frequency, investigation should be made to rule out all secondary 
causes, including any new medications or, as in this case, a change in medication frequency.


