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Abstract

Background: Routine use of opioids for headache can lead to worsening symptoms and may contribute to dependence. This
study’s main objective was to determine the prevalence and clinical factors associated with opioids used as abortive therapy, for
adolescents presenting with headache, in a pediatric emergency room. Methods: We reviewed electronic medical records of
youth aged 11 through 21 years presenting to a large suburban pediatric emergency department between January 2014 and
December 2020, who were prescribed opioids for headache. Charts were analyzed for demographics, medications prescribed,
clinical characteristics, and final diagnoses. Results: 204 youths were seen for headache and received an opioid abortive
medication for it. Among those 70 received it for a procedure such as lumbar puncture. Of the remaining 134 patients — 126
received morphine, 28 — hydromorphone/hydrocodone, 26 — oxycodone, tramadol — 9, meperidine — 6, codeine/fiorcet/fentanyl —
8, and methadone — 1. Over half the patients (n=118, 58%) were female, 24% (n=49) had a prior headache history, 20% (n=41)
seen a neurologist, and 30% (n=62) had a past psychiatric history. In terms of headache specific factors, only 15% (n=31) were on
daily headache prophylaxis. Notably 46% (n=93) had a history of prior opioid use and only 9% (n=18) had used an ergot
medication. Conclusion: Youth receiving opioids for headache treatment were more likely to be female, had significant mental
health comorbidity, and without access to specialty neurology care. Our findings may help identify youth headache sufferers at
risk for opioid use and highlight the need for early identification and referral to a neurologist.
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1. Introduction

Opioid use among children and adolescents is an emerging
major concern, with limited characterization and under-
standing of specific patterns. Often, opioid use begins with the
treatment of various pain syndromes in this vulnerable pop-
ulation [16].

Headache is the most common neurologic complaint in the
pediatric population and a leading reason for visits to the
emergency room [4, 5]. Most recent American Academy of
Neurology guidelines for acute treatment of migraine in ad-
olescents recommended that NSAIDs remain first line, fol-
lowed by sumatriptan/naproxen orally disintegrating tablet
(ODT), zolmitriptan nasal spray (NS), sumatriptan NS, riza-
triptan ODT, or almotriptan ODT. Further stated again that
there is no evidence to support the use of opioids in children
with migraine [3]. Despite the availability of well-studied
non-opioid treatments for headaches and growing awareness
of the adverse effects of opioids, pediatric patients may still
receive these medications for symptom relief. However, data
on the prevalence of opioid prescriptions for pediatric head-
aches and the associated risk factors remain limited. The main
objective of this study is to determine the prevalence and
clinical factors associated with opioids used as abortive
therapy, for adolescents presenting with headache, in a pedi-
atric emergency room. Our secondary aim was to determine
whether significant differences emerged between those pa-
tients discharged from the emergency department (ED) versus
those admitted.

2. Materials and Methods

Study Design, Setting and Population

Using an observational retrospective chart analysis, we re-
viewed electronic medical records at Inova Fairfax Hospital
for Children (IFHC) pediatric ED, a large suburban level 1
trauma center, for youth aged 11 through 21 years between
January 2014 and December 2020 who presented with head-
aches. The search provided 204 unique patients who were
prescribed opioids during their encounter, with 75 admitted to
the hospital and 129 discharged. Each electronic medical
record was de-identified and given a unique PIN that was
securely stored within REDCap and accessible only to the
research team. We received ethics approval from the Institu-

tional Review Board and our number is

U20-07-4188.

protocol

2.1. Measures

We extracted the following sociodemographic data from
each chart: patient age, legal sex, ethnic group, and insurance
type. Clinical outcomes measured included number of life-
time ED visits, number of lifetime hospitalizations, age at
diagnosis of headache disorder, headache characteristics,
chronicity, comorbid physical and mental health conditions,
pre-existing prescriptions for headache prophylaxis and/or
rescue medications, and whether that had established outpa-
tient neurologic care. Several outcome measures regarding
opioid use prior to and during the encounter were evaluated,
as well as other factors of the documented ED encounter
including prescriptions administered during the visit, final
diagnosis, disposition (admitted or discharged), and discharge
prescriptions.

2.2. Data Analyses

This retrospective chart review used descriptive statistics to
describe findings and also looked to identify potential dif-
ferences in demographic and clinical characteristics between
admitted and discharged patients. Differences were compared
using Pearson’s Chi-square test or Fisher’s exact test (if less
than 30 patients had that characteristic in either the admitted
or discharged group) and deemed statistically significant if
P<0.05.

3. Results

The study included 204 youth who were seen for headache
and received an opioid abortive medication for it. Table 1
shows the sociodemographics of the study population with a
female preponderance (n=119; 58%). Table 2 demonstrates
the type of opioids received and procedures that these patients
underwent during their ED evaluation. More than half the
patients underwent head imaging and almost three fourths had
laboratory studies done. Only 20% (n=41) had seen a neu-
rologist for their headaches (Table 3).

Table 1. Demographic Characteristics.

Legal Sex Female vs. Male

Hispanic/Latino  Hispanic/Latino vs. Non Hispanic/Latino
Missing

Insurance Type

N (% of total) % admitted OR (95% CI) p-value
119 (58%) 33% 0.66 (0.36, 1.23) 0.19

73 (36%) 22% 0.37 (0.18, 0.74) <0.01
11 (5%) 64% 3.20 (0.78, 15.43) 0.10

0.13
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None

Private

Medicaid or charity
Covid19 hrsa
Tricare

Workers comp

Missing

Opioid

Labs During Encounter
Head Imaging During Encounter

Opioids Given During Encounter
For HA

Has Seen A Neurologist

Table 3 shows the clinical characteristics of the patients
who received opioids: 24% (n=49) had a prior headache his-
tory and 30% (n=62) had a past psychiatric history or
comorbid mental health disorder. In terms of headache spe-

Table 3. Clinical Characteristics of Patients Receiving Prescription Opioids.

# Of Lifetime Ed Visits Prior
To This Visit

Table 2. Opioid Prescription and Procedures During Encounter.

Codeine/Fioricet /Fentanyl

Hydromorphone
/Hydrocodone

Meperidine
Methadone
Morphine

Oxycodone
Tramadol

Yes vs. No
Yes vs. No

Yes vs. No

Yes vs. No

Missing

None

Less than 3

N (% of total)

14 (7%)
103 (51%)
75 (37%)
2 (1%)

3 (2%)

6 (3%)

1 (1%)

N (% of total)

8 (4%)
28 (14%)

6 (3%)

1 (1%)
126 (62%)
26 (13%)
9 (4%)
149 (73%)
111 (54%)

134 (66%)

41 (20%)
1 (1%)

% admitted

21%
44%
35%
0%
33%
0%
0%

% admitted

63%

18%

33%
0%

36%
50%
56%
44%
46%

34%

42%
0%

OR (95% CI)

0.45 (0.08, 1.78)
1.83 (0.9, 3.42)
0.87 (0.46, 1.63)
0.00 (0.00, 9.17)
0.86 (0.01, 16.76)
0.00 (0.00, 1.44)
0.00 (0.00, 67.01)

OR (95% CI)

2.98 (0.6, 19.78)
0.33 (0.09, 0.95)

0.86 (0.08, 6.15)
0.00 (0.00, 67.01)
0.89 (0.48, 1.67)
1.86 (0.75, 4.67)
2.22 (0.46, 11.58)
4.04 (1.79, 10.08)
2.43 (1.30, 4.66)

0.74 (0.39, 1.40)

1.27 (0.59, 2.69)
0.00 (0.00, 67.01)

p-value

0.26
0.04
0.65
0.53
1.00
0.09
1.00

p-value

0.07
0.15

0.03

1.00
1.00
0.77
0.19
0.29
<0.01
<0.01

0.36

0.59
1.00

cific factors, only 15% (n=31) were on daily headache
prophylaxis (Table 1). Notably 46% (n=93) had a history of
prior opioid use and 9% (n=18) had used an ergot medication
in the past (Table 3).

N (% of total)

30 (15%)
87 (43%)

15

% admitted OR (95% CI)

93%
25%

37.15 (8.80, 333.88)
0.41 (0.21, 0.78)

p-value

<0.01

<0.01
<0.01
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3to 10

More than 10

Missing
Past Psych Hx Yes vs. No
Daily Preventative Yes vs. No
Prior Ergot Use Yes vs. No
Prior Opioid Use Yes vs. No
Hx Of Headaches Yes vs. No
On Daily HA Prophylaxis Yes vs. No

Months Since Diagnosis Less than 6 vs. Greater than 12

Missing
Frequency Of Headaches

Less than or equal to once a
month

More than once a month to less
than twice a week

More than twice a week and less
than 15 days a month

Greater than or equal to 15 days a
month

Missing

Among the 204 adolescents, 75 patients were admitted to
the hospital and 129 were discharged. The only statistically
significant difference between the patients who were admitted
or discharged was mean age — 16.97 for the admitted group
compared to 19.49 for discharged patients.

4. Discussion

This study provides a valuable glimpse into head-
ache-related emergency department (ED) visits among youth
aged 11-21 years at a large suburban level 1 trauma center,
with a focus on demographic, clinical, and treatment charac-
teristics, particularly opioid use. Among 204 patients re-
viewed, a female preponderance was observed (n=118; 58%),
and a significant proportion had comorbid mental health
conditions (n=62; 30%) or a history of prior opioid use (n=93;
46%) (Tables 1, 3). Despite the prevalence of chronic head-
ache disorders, only 15% (n=31) of patients were on
prophylactic treatment, one-fifth (n=41, 20%) had seen a
neurologist (Tables 2, 3). Opioid use was notable, with mor-
phine being the most frequently administered medication
(Table 2).

Our findings on opioid use is consistent with a review of the

N (% of total) % admitted OR (95% CI) p-value
48 (24%) 29% 0.64 (0.29, 1.35) 0.23
36 (18%) 28% 0.61 (0.25, 1.41) 0.26
3 (2%) 33% 0.86 (0.01, 16.76) 1.00
62 (30%) 36% 0.92 (0.47, 1.79) 0.88
31 (15%) 45% 1.51 (0.64, 3.51) 0.32
18 (9%) 44% 1.42 (0.46,4.21) 0.61
93 (46%) 38% 1.07 (0.58, 1.97) 0.88
49 (24%) 33% 0.79 (0.37, 1.63) 0.61
31 (15%) 32% 0.79 (0.31, 1.89) 0.69
2 (1%) 100% 0.00 (0.00, 4.37) 0.19
191 (94%) 36% 0.66 (0.18, 2.48) 0.56
0.46
6 (3%) 17% 0.34 (0.01, 3.09) 0.42
6 (3%) 50% 1.74 (0.23, 13.38) 0.67
3 (2%) 0% 0.00 (0.00, 4.16) 0.30
9 (4%) 44% 1.39 (0.27, 6.71) 0.73
180 (88%) 37% 1.18 (0.45, 3.38) 0.82

16

Washington State Medicaid data set analyzed ambulatory and
emergency department visits for children ages 7 — 17 years
with the primary diagnosis of headache from 2012 - 2015 and
found that patients were nearly four times as likely (4%) to
walk away with an opioid prescription in the ED than if they
were seen in the ambulatory care setting (1%) [2]. In the
Washington State Medicaid retrospective study, non-pediatric
providers were more likely to prescribe opioids, adolescents
were more likely than children 12 or younger to be prescribed
opioids, and certain ethnic minorities were less likely to be pre-
scribed opioids. Notably, they have also found that adolescents
receive opioids more frequently when they have a history of fre-
quent ED visits or are not followed by neurology [1].

Past psychiatric history and mental health conditions,
specifically depression, has been identified within the study
as a correlation factor of migraine and opioid abuse disorder.
The observed correlation between depression and both mi-
graine and opioid use in this study aligns with existing lit-
erature documenting the comorbidity of migraine and mood
disorders, including depression. Prior studies have consist-
ently shown that individuals with migraines are more likely
to have co-occurring psychiatric conditions, particularly
depression, with prevalence rates ranging from 25% to 50%
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in various populations [9, 10]. Furthermore, youth with
mood disorders, including depression, are at an increased
risk of substance use disorders, including opioid misuse,
potentially due to shared neurobiological pathways involv-
ing dysregulation of pain and mood or as a maladaptive
coping mechanism [11, 12]. Mental health conditions in-
cluding anxiety disorders are observed with an increased
prevalence in migraine patients. Obsessive compulsive dis-
order (OCD), panic disorder, and generalized anxiety dis-
order (GAD) are seen to correlate with patients with mi-
graine in cross-sectional investigations [17]. Rates of abuse
psychiatric disorders such as alcohol abuse disorder are also
seen to be higher in migraineurs [17]. The presence of
mental health conditions poses a risk factor for transfor-
mation of acute migrainosus into a chronic form [17]. In this
study, 30% (n=62) of patients disclosed having a past psy-
chiatric history which emphasizes the importance of ad-
dressing mental health comorbidities in pediatric headache
management to mitigate risks of both chronic pain and sub-
stance use (Table 3).

Only one-fifth (20%) of the patients in this study had seen a
neurologist which underscores a significant gap in access to
specialty care, and may contribute to suboptimal headache
management and increased reliance on emergency department
(ED) services (Table 2). Timely access to neurologic care has
been shown to play a critical role in accurately diagnosing and
effectively managing headache disorders, reducing the fre-
quency and severity of headaches, and preventing the chron-
ification of pain [14]. Seeing a neurologist on a regular basis
may reduce the need for pharmacologic treatments for mi-
graine management as adherence to a treatment plan using
non-pharmacologic treatments may also reduce migraine
frequency [8]. Early intervention by specialists can facilitate
tailored treatment plans, including preventive strategies,
which are particularly important for reducing the need for
acute care and mitigating the risk of opioid use [16]. However,
this may be unfeasible due to economic concerns, health
insurance barriers especially for those without insurance, lack
of family support, and dependent on the number of neurolo-
gists available within the area. If individuals do not have
access to a general practitioner, it may also be more difficult
to obtain a referral to a neurologist as well.

Barriers to specialty care, such as limited availability of
pediatric neurologists, socioeconomic disparities, and sys-
temic issues within healthcare access, are well-documented
and disproportionately affect underserved populations [15].
Poor access to specialized headache management can lead to
delayed or incorrect diagnoses, inadequate treatment, and
higher utilization of acute care settings like EDs. In contrast,
comprehensive headache care has been associated with im-
proved patient outcomes, fewer ED visits, and reduced
healthcare costs over time [13].

Among patients with migraine in Sutter Health primary
care, those who were seen in neurology were more likely to
receive acute and preventive migraine medications than those
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who did not see a neurologist [8]. This study has several
strengths. It addresses a gap in prior literature by focusing on
pediatric migraine treatment, particularly in the emergency de-
partment setting. While most migraine-related ED research fo-
cuses on adult populations, this study contributes valuable data to
the limited body of knowledge on pediatric migraine care and
treatment. Additionally, it highlights important correlations be-
tween gender, mental health, and migraine comorbidities, sup-
porting and expanding upon findings from the few existing studies
on these associations in the pediatric age group.

However, we acknowledge the limitations of our study as
well. Its retrospective design inherently restricts data analysis
to the information available in electronic medical records,
which may have gaps or inconsistencies in documenting rel-
evant past medical history or findings. Specifically, we rec-
ognize that electronic medical records may not provide proper
documentation for past psychiatric and mental health history
as this category is often self-reported in an ED encounter.
Furthermore, the study population was not randomized, as
patients were selected based on their receipt of opioids during
their ED encounter and a chief complaint of headache. These
factors may introduce selection bias and limit the generaliza-
bility of the findings.

Despite great strides in addressing the opioid addiction and
overdose epidemic, the U.S. continues to see significant rates
of abuse [6] and there is limited research on this health crisis
among the pediatric and adolescent populations. According to
population-based findings, about 769,000 adolescents mis-
used prescription opioids, 103,000 adolescents had an Opioid
Use Disorder in the past year and approximately 1 million
adolescents (or about 1 in 24) needed treatment for a sub-
stance use disorder [6]. Opioids successfully treat acute
postsurgical and postprocedural pain, but they are not rec-
ommended as abortive treatments for common pediatric dis-
orders like migraine. Yet according to the American Migraine
Prevalence and Prevention (AMPP) study, about 30% of
respondents reported opioid use for migraine at home and in
the emergency department (ED), 59% of visits for migraine
involved opioid administration or prescription [7].

Thus this study is both relevant and important. We have had
study-supported guidelines for much safer and more effective
headache treatment options for years that continue to be up-
dated. If we can better understand the risk factors that drive
opioid prescriptions in the emergency department, then we
may be able to better prepare providers to recognize these
pitfalls, accurately and effectively manage pain from head-
ache, and ultimately reduce rates of addiction. If primary care
physicians refer migraineurs to neurologists, appropriate
abortive and prophylactic migraine medications can be pre-
scribed. Primary care physicians should also ascertain poten-
tial mental health comorbidities, especially depression, and
refer to psychology and/or psychiatry as needed.
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5. Conclusion

Youth receiving opioids for headache treatment were pre-
dominantly female, frequently had significant mental health
comorbidities, and often lacked access to neurologic specialty
care. These findings underscore the importance of early
identification of at-risk youth and improved access to spe-
cialized care, which could enhance headache management,
address underlying comorbidities, and reduce reliance on
emergency department visits for this population.
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