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Abstract 
 
Background and Objective: Medication-overuse 
headache (MOH) is a common, disabling, and 
treatable cause of chronic daily headache. This 
study evaluates the characteristics of a cohort of 
patients with MOH seen in a pain medicine clinic. 
 
Methods: We conducted a retrospective study of 
consecutive patients seen by a neurologist in the 
pain medicine clinic at the University of California, 
San Diego. Demographics, headache diagnoses, 
and overused medications were extracted from 
clinical records from 83 patients ≥ 18 years of age 
where a diagnosis of MOH was entered into the 
electronic medical record September 12, 2017-
March 30, 2020. 
 
Results: Opioids were the most overused 
medications (42/83, 50.6%) followed by caffeine-
containing compounds (20/83, 24.1%), triptans 
(12/83, 14.5%) and non-steroidal anti-inflammatory 
drugs (10/83, 12.9%). Chronic migraine was the most 

common underlying headache syndrome (54/83, 
65.1%), followed by secondary headache disorder 
(13/83, 15.7%) and tension-type headache (8/83, 
9.6%). Men were more likely to be overusing opioids 
(OR 3.3, p = 0.026) while women were more likely to 
be overusing caffeine-containing compounds (OR 
5.4, p = 0.041). 
 
Discussion and Conclusions: It is crucial for pain 
specialists to recognize MOH in the pain clinic 
setting. Opioid overuse headache is more common 
among men, likely in part due to migraine being 
underrecognized in men and therefore men not 
receiving migraine-specific medications. Caffeine-
containing compound overuse is more common 
among women; these are over-the-counter (OTC) 
and often do not appear on patients’ medications 
lists. Pain specialists should specifically ask patients 
with headache whether they are using OTC 
caffeine-containing compounds.
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Introduction 
 
Medication-overuse headache (MOH) frequently 
presents as a comorbid condition in the therapeutic 
course of primary headache disorders. It is defined 
by the International Classification of Headache 
Disorders Third edition (ICHD-3) as a headache 
occurring on at least 15 days per month in a patient 
with a pre-existing headache disorder, use >15 days 
per month of acetaminophen or non-steroidal anti-
inflammatory drugs (NSAIDs) or >10 days per month 
of ergots, triptans, opioids, or combination analgesics 
for at least 3 months of one or more drugs that can 
be taken for acute and/or symptomatic treatment of 
headache, and is not better accounted for by 
another ICHD-3 diagnosis (ICHD-3) 1. This secondary 
headache affects 60 million individuals worldwide 
and is among the top 20 causes of disability 
worldwide 2. Prevalence varies between 0.5% to 7.2% 
depending on the group assessed and has been 
found to be 4 times as common in women than men 
3, 4. In pain clinics, MOH has been found to be as 
prevalent as 29% of patients with chronic pain 5. 
Numerous risk factors have been associated with the 
development of medication-overuse headache 
including obesity, anxiety or depression, physical 
inactivity, low educational level, smoking, and age 
less than 50 6-9. 
 
Despite initial attribution of MOH solely to 
ergotamines, the phenomenon now includes most 
acute medications that can be applied for the 
treatment of headache including simple and 
combination analgesics, triptans, opioids, and 
barbiturates 10. Studies conducted in different 
countries and over different years have found 
different acute medications being most commonly 
overused. However, previously, ergotamines have 
been the most frequently used medication leading 
to MOH 11. Conversely, in a 2004 study of 4855 
patients older than 14 years in Spain, 
acetaminophen was most commonly overused 
(54%) followed in turn by caffeine (49%) and 
ergotamine (38%) 12. Notably, this occurred in relative 
proximity to the rollout of the triptan class of 
medications, and the 3% of patients overusing 
triptans and 38% of patients overusing ergotamine is 
reflective of that time in history. This is critical as 
triptans and ergotamines have been found to be 
more likely to induce MOH than analgesics 13. 
However, pain clinics likely see a population of 

headache patients different from those seen in 
primary care or neurology clinics given referral 
patterns of patients on opioids often to chronic pain 
clinics.  
 
Limited evidence suggests that pain practitioners are 
less likely to diagnosis medication overuse headache 
than are neurologists. In a different recent study 
conducted at the UCSD Center for Pain Medicine, 
among a cohort of patients receiving occipital nerve 
blocks, 6.5% of patients who had been evaluated by 
a neurologist had been diagnosed with medication 
overuse headache, while 0 patients exclusively 
under the treatment of a pain anesthesiologist or 
pain physiatrist had been diagnosed with 
medication overuse headache 14. Our study seeks to 
expand the literature as the first study to identify 
what classes of medications are most frequently 
overused by patients with MOH seeking treatment in 
a pain clinic. 
 
Materials and Methods 
 
This retrospective study (UCSD IRB #200543) included 
consecutive patients seen by a single neurologist 
(NMS) boarded in both headache medicine and 
pain medicine for a new patient visit between 
September 12, 2017, and March 30, 2020, for which 
the diagnosis of medication overuse headache was 
entered into the electronic medical records, yielding 
a cohort of 83 patients, drawing from referrals from 
primary care providers, neurologists, and other pain 
physicians. The medications overused were those 
documented at the time of the new patient visit and 
prescription medications (including opioids) had 
been prescribed by providers outside the pain clinic 
for headache and/or non-cephalic pain. Continuous 
outcomes were described by means and standard 
deviations. Categorical outcomes were described 
by percentages and odds ratios. Diagnoses were 
made according to the ICHD-3 with the exception 
that patients with secondary headache disorders 
were diagnosed with medication overuse headache 
when suspected by the treating clinician, despite the 
ICHD-3 stating that medication-overuse headache 
occurs in “Patients with a pre-existing primary 
headache.” This is reflective of the clinician’s 
practice to recommend a trial of tapering off 
overused analgesics in patients with secondary 
headache disorders with headaches occurring >15 
days per month. 
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Results 
 
Out of the 83 patients, 68 (81.9%) were female with a 
mean age of 53.3. 69 (83.1%) patients were white, 6 
(7.2%) other race, 3 (3.6%) of both Asian or African-
American, and 1(1.2%) each of American Indian or 
unknown. 13 (15.7%) were Hispanic (Table 1). 
 
By definition, patients with medication overuse 
headache have an additional headache diagnosis. 
54 (65.1%) of our patients carried a diagnosis of 
chronic migraine. The next most common diagnosis 
was that of a different secondary headache disorder 
in 13 (15.7%). Chronic tension-type headache 
contributed 8 (9.6%) of cases. The rest of the cases 
included 4 (4.8%) with cervicogenic headache, 2 
(2.4%) with new daily persistent headache, and 1 
(1.2%) each of hemicrania continua and nummular 
headache (Table 2). 
 
In terms of the medications overused (Table 3), 
opioids were overused in 42 (50.6%) of patients.  17 
(39.5%) of these patients overused oxycodone, with 
hydrocodone being the second most common 
overused opioid with 12 (27.9) of these patients 
overusing it.  
 
Caffeine-containing compounds were also overused 
with 20 (24.1%) patients. Triptans and NSAIDs had 
similar rates of overuse with triptans at 12 (14.5%) 
patients and NSAIDs with 10 (12.0%) patients. 
Sumatriptan was the most overused triptan, 
accounting for half of the triptans used, 10 (50%) of 
the 20 triptans used across 12 patients.  
 
Acetaminophen (excluding combination analgesics 
containing acetaminophen) was overused in 11 
(13.3%) of patients. Acetaminophen-containing 
compounds were overused by 45 (54.2%) of patients 
using either acetaminophen alone or in a 
combination formulation such as acetaminophen-
caffeine-aspirin in 19 patients (42.2%) of this 
acetaminophen-using cohort or oxycodone-
acetaminophen in 8 patients (17.8%) and 
hydrocodone-acetaminophen in 7 patients (15.6%).  
 
Multiple medications from different classes were 
overused in 16 (19.3%) of patients. NSAIDs were most 
frequently used in combination with other 
medications in 11 (13.3%) followed by 
acetaminophen in 8 (9.6%) of patients, triptans in 7 

(8.4%) of patients, and opioids in 6 (7.2%) patients. 
Butalbital-containing compounds and caffeine-
containing compounds were rarely used in 
conjunction with other medications with only 2 (2.4%) 
patients and 1 (1.2%) patient, respectively. 
 
When the medications prompting overuse are 
compared by sex, men were more likely to overuse 
opioids (OR 3.3, p = 0.026) while women were more 
likely to overuse caffeine-containing compounds 
(OR 5.4, p = 0.041). There was no statistical difference 
between men and women, reported here in OR for 
women, for butalbital-containing compounds (OR 
1.4, p = 0.39), triptans (OR 2.7, p = 0.17), NSAIDs (OR 
0.5, p = 0.38), acetaminophen (OR 0.9, p = 0.43), and 
multiple classes (OR 0.9, p = 0.47). An odds ratio 
could not be computed for ergots and dual triptan-
use since no men in this sample were overusing 
those, however this difference was nonetheless not 
statistically significant (p = 0.14). 
 
When considered by diagnosis, overuse of NSAIDs 
was more likely in both chronic migraine (OR 5.88, p 
= 0.013) and secondary headache (OR 7.2, p = 
0.046) relative to chronic tension-type headache. 
Overuse of all other medication types in chronic 
migraine and secondary headache relative to 
chronic tension-type headache were not statistically 
significant. 
 
Discussion 
 
By definition, patients with medication overuse 
headache present with a separate primary 
headache diagnosis. Chronic migraine being the 
most diagnosed condition is unsurprising given that 
not only do intractable headaches make up a 
substantial cohort of a pain clinic, but medication 
overuse can also play a strong role in chronification 
from episodic to chronic migraine 15. Indeed, these 
patients are also often undertreated with 
preventative medications, leading to an increased 
reliance on rescue medications that can lead to 
MOH. Secondary headaches, excluding medication 
overuse headache, were the second most common 
situation in which MOH was diagnosed, a diagnosis 
made by the treating headache neurologist despite 
the ICHD-3 criteria for medication overuse 
headache specifying “in a patient with a pre-existing 
primary headache” when he recommended to the 
patient a trial of weaning off of frequently-used 
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analgesic medications, with 69% (9/13) of patients 
with secondary headache disorders in this cohort 
being treated with opioids. A recent editorial 
published by Ashina and Dodick noted that the 
ICHD-3 are internally inconsistent with regards to 
whether patients with secondary headache 
disorders can be diagnosed with MOH 16. This study 
adds to the limited evidence about MOH in 
secondary headache disorders and supports revising 
MOH criteria to include patients with secondary 
headache disorders. This study also supports the 
need for more research into the treatment of 
patients with secondary headache disorders, and 
especially for non-opioid treatments. Future research 
should study the response of patients with secondary 
headache disorders to slowly weaning off of opioids 
and other frequently used analgesics to demonstrate 
whether medication overuse headache can occur 
in patients with secondary headache disorders. If so, 
this may warrant removing the clause of “in a patient 
with a pre-existing primary headache” from the 
definition of MOH in future iterations of the ICHD.  
 
A population survey has shown that nationally, 15.3% 
of patients overusing medications use opioids 17. Our 
pain clinic cohort had a more than three times 
higher rate of opioid overuse. This high rate of opioid 
use in our cohort demonstrates a likely concentration 
of patients with opioid-overuse headache being 
referred to pain clinics rather than to headache or 
neurology clinics, as well as referral of patients with 
opioid-overuse headaches from headache and 
neurology clinics to pain clinics. Patients using opioids 
for headaches have also been shown to have a 
higher number of headache days per month relative 
to opioid nonusers as well as more use of simple 
analgesics 17. Since such patients are often treated in 
pain clinics, it is important for providers in pain clinics 
to be educated about medication overuse 
headache recognition and treatment. For example, 
pain physicians should know that the diagnosis of 
opioid-overuse headache can be made in the 
presence of “Regular intake of one or more opioids 
on ≥10 days/month for >3 months” and is believed to 
be associated with the number of days per month 
that opioids are used rather than the number of 
milligram morphine equivalents used per day 1, 15. 
Caffeine-overuse, in the form predominantly of 
acetaminophen-aspirin-caffeine formulations, is also 
unsurprising given the strong direct-to-consumer 
marketing of these medications and their perceived 

effectiveness. The high prevalence of use of 
acetaminophen is due to its frequent incorporation 
in combination formulations such as opioid-
acetaminophen, butalbital-acetaminophen-
caffeine, and acetaminophen-aspirin-caffeine. This 
data set is unable to discern to what extent the 
acetaminophen in these formulations contributes to 
the development of MOH. 
 
Regarding sex-based risk for specific medications for 
overuse, among the myriad medications assessed, 
only increased male risk for opioid overuse and 
female risk for caffeine-containing compounds were 
statistically significant. This could potentially stem 
from known provider minimization of female pain 
resulting in a higher use of over-the-counter 
medications such as acetaminophen-caffeine-
aspirin, while more frequent prescribing of opioids in 
male patients with migraine has been reported in 
other studies and may be a result of migraine 
diagnosis being missed and guidelines-
recommended migraine treatments such as triptans 
being less likely to be used in male patients as well as 
male patients not having their complaints minimized 
and receiving opioids by well-intentioned but 
misguided providers 18. 
 
When assessed by disease, patients with chronic 
tension-type headache were more likely to overuse 
NSAIDs relative to chronic migraine and secondary 
headache. This may be due to the paucity of 
evidence-based effective treatments for chronic 
tension-type headache resulting in these patients 
often self-treating with over-the-counter medication. 
No other medications were more prevalent in 
chronic tension-type headache relative to chronic 
migraine and secondary headache. 
 
Fortunately, only 8.4% of patients in this cohort of 
patients with medication overuse headache were 
overusing butalbital-containing compounds, 
reflecting likely reduced prescribing patterns of this 
class of medications in the studied community. 
Butalbital-containing compounds have been known 
to convey a high risk of medication overuse 
headache and can result in dependence and a 
dangerous withdrawal syndrome, leading to them 
being removed from the market in many countries, 
but they continue to be marketed in the US. Their 
routine use has been discouraged by medical 
societies including the American Headache Society 
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Choosing Wisely campaign 19. Similarly, ergotamines 
were only overused by a single patient in the study, 
likely reflecting the decreased routine use of this 
older class of medication with the expanding 
pharmacopeia of headache management. 
 
Limitations of this study include sample size of 83 
consecutive patients and that it is reflective of a 
single pain center practice and a single provider. 
The limited number of non-white patients and male 
patients is similar to that of many headache studies. 
With only 16.9% of patients being non-white there 
was limited ability to dissect what role race and 
ethnicity played in the overuse of specific 
medications. Similarly, with only 15 (18.9%) male 
patients, the study was not sufficiently powered to 
detect many differences in specific medications and 
conditions that could give providers additional 
guidance in the treatment of this population. While 
of adequate sample size to assess relative rates of 
use of overused medications in patients with chronic 
migraine, the comparatively few cases of other 
forms of chronic headaches comorbid with 
medication overuse headache precluded further 
analysis. While this study is believed to be the first of 
its kind to describe relative rates of overused 
medications in an American pain clinic, medication 
prescribing patterns might be different in other 
geographical locations within the US as well as in 
other countries. This study did not follow patient 
outcomes for response to discontinuation of 
overused medications.  
 
Future work to describe patterns of medication 
overuse headache in pain clinics should include 
larger studies involving additional pain clinics. Future 
studies should also include interventions to increase 
the recognition of medication overuse headache 
among pain physicians and long-term outcomes of 
weaning and discontinuation of opioids (and other 
overused medications) in patients with secondary 
headache disorders with headaches occurring >15 
days per month. If patients with secondary 
headache disorders benefit from weaning of 
overused acute medications, future iterations of the 
ICHD-3 should redefine medication-overuse 
headache to include patients with secondary 
headache disorders. 
 

Conclusion 
 
Pain practitioners should be aware of the diagnosis 
of medication overuse headache, particularly in 
opioid users, as its recognition and treatment can 
help patients with chronic headache disorders 
transform back to having episodic headaches. Our 
study adds to the literature an analysis of an 
American cohort of patients with MOH in a pain 
clinic. We found a more than three times higher rate 
of overuse of opioids than that found in a large 
survey of the US population with MOH and also found 
high rates of overuse of caffeine-containing 
compounds. In addition, we have showed that, 
similar to in a survey of the overall US population, 
male sex is also a risk factor for opioid overuse in the 
pain clinic setting, and that female sex is a risk factor 
for caffeine-containing compound overuse. 
Reducing MOH in the long run will be achieved 
through better education of first contact providers 
for patients, continuing to address the opioid 
epidemic, and through counseling patients on 
appropriate use of over-the-counter medications 
such as NSAIDs, acetaminophen, and caffeine-
containing compounds. 
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Tables 
 
Table 1. Cohort Demographics 
  

All (N=83) Female (N=68) Male (N=15) 
 

N % N % N % 

Sex 
      

Female 68 81.9% 
    

Age 
      

Mean 53.3 
 

53.4 
 

52.6 
 

Median 56 
 

54.5 
 

59 
 

25% 41 
 

42.25 
 

42.25 
 

75% 65 
 

66.5 
 

66.5 
 

Ethnicity 
      

Hispanic 13 15.7% 10 14.7% 3 20.0% 

Race 
      

White 69 83.1% 55 80.9% 14 93.3% 

Asian 3 3.6% 3 4.4% 0 0.0% 

Black or African American 3 3.6% 3 4.4% 0 0.0% 

American Indian or Alaska Native 1 1.2% 1 1.5% 0 0.0% 

Other Race or Mixed Race 6 7.2% 5 7.4% 1 6.7% 

Unknown or declines to declare race 1 1.2% 1 1.5% 0 0.0% 
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Table 2. Cohort by Diagnosis 
  

All (N=83) Female (N=68) Male (N=15) 
 

N % N % N % 

Diagnosis 
      

Chronic migraine 54 65.1% 48 70.6% 6 40.0% 

Hemicrania continua 1 1.2% 1 1.5% 0 0.0% 

New daily persistent headache 2 2.4% 1 1.5% 1 6.7% 

Chronic tension-type headache 8 9.6% 7 10.3% 1 6.7% 

Cervicogenic headache 4 4.8% 1 1.5% 3 20.0% 

Nummular headache 1 1.2% 0 0.0% 1 6.7% 

Secondary headache 13 15.7% 8 11.8% 3 20.0% 

 
 
Table 3. Cohort by Medications Overused 
  

All (N=83) Female (N=68) Male (N=15) 
 

N % N % N % 

Overused Medication 
      

Opioid 42 50.6% 31 45.6% 11 73.3% 

Caffeine-containing compound 20 24.1% 19 27.9% 1 6.7% 

Butalbital-containing compound 7 8.4% 6 8.8% 1 6.7% 

Triptan 12 14.5% 11 16.2% 1 6.7% 

Ergot 1 1.2% 1 1.5% 0 0.0% 

NSAID 10 12.0% 7 10.3% 3 20.0% 

Acetaminophen 11 13.3% 9 13.2% 2 13.3% 

Multiple Classes 16 19.3% 13 19.1% 3 20.0% 

Two Triptans 5 6.0% 5 7.4% 0 0.0% 
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