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Abstract 
Introduction: Fewer than 20% of pediatric patients 
presenting with headache or migraine are appropriately 
diagnosed or treated. In this study, a pathway to bring 
evidence-based practices into a pediatric urgent care 
(PUC) clinic was developed determine if it would in-
crease appropriate treatment of headaches and migraine 
presentations and improve provider confidence and 
knowledge. 
 
Methods: The effectiveness of the intervention was 
evaluated by 2 methods. First, a pre- and post-inter-
vention electronic health record (EHR) data analysis of 
total patient encounters during a 6-month period was 
performed to determine practice trends and outcomes. 
Additionally, an anonymous pre- and post-intervention 
survey was administered to physicians, nurse prac-

titioners (NP), and physician assistant/associates (PA) 
to assess clinicians’ level of confidence, perceived bar-
riers, and knowledge about pediatric headaches. The 
pathway was presented to clinicians in a PUC monthly 
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educational meeting. The presentation, which included 
explanation of the pathway, was also made available 
on the hospital intranet for clinicians to access after 
the meeting. 
 
Results: Results included data analyzed from over 
90,000 patient encounters. A total of 43 clinicians com-
pleted the survey. One percent of all patient encounters 
that were analyzed included a diagnosis of headache 
and/or migraine. In the post-intervention survey, clini-
cians reported a 10-20% increase in knowledge and 
40% increase in confidence. Management practices of 
headache and/or migraine presentations, however, were 
unchanged after the intervention.  
 
Conclusions: In this PUC educational intervention 
study, implementation of a headache/migraine provider 
pathway was associated with an increase in provider 
knowledge and confidence. While there was no signif-
icant change in diagnosis and management practice, 
the clinicians in the study practice setting were more 
adherent than comparable centers on average before 
the intervention. Implementation of a similar pathway 
in PUC settings may improve clinician confidence and 
knowledge of evidence-based care for pediatric head-
aches.  
 
Introduction 

T
here are an estimated 250,000 visits annually associ-
ated with pediatric headaches in the U.S. In 84% of 
cases, patients are not prescribed (or recommended) 

evidence-based medications.1  The prevalence of head-
aches and migraines in the pediatric population is esti-
mated at 50% and 9.1%, respectively; half of children 
with recurrent headaches will continue to have mi-
graines as adults.2 

Oskoui et al. established clinical guidelines for the 
treatment of acute migraines in children and adoles-
cents.3 This guideline was jointly developed by the 
American Academy of Neurology Institute (AANI) and 
the American Headache Society (AHS). It was adopted 
and accepted by the American Academy of Pediatrics 
(AAP),4 American Academy of Neurology (AAN),5 as 
well as the Child Neurology Society (CNS).3 The guide-
lines include how to accurately assess and diagnose 
headaches and migraines in children, recommendations 
for abortive medications, treatment of associated symp-
toms, and education for headache prevention and home 
management.  

The first step in headache management in children 
involves arriving at an accurate diagnosis. Having a 

solid basis for understanding headache syndromes and 
their diagnostic criteria in children and adolescents is 
key to appropriate headache management. According 
to a retrospective chart review by Minen et al., of the 
93.6% of pediatric patients who presented with head-
ache—including 78.25% with a self-reported history of 
headache or migraine prior to presentation—only 
12.3% received the highest level of evidenced-based 
treatment.6 There is extensive evidence on headache 
management ranging from expert opinion to systematic 
reviews,3 yet it is clear that many clinicians are not 
adopting guideline-based practices. 

Headaches in children are expressed differently 
among various age groups, developmental stages, and 
cultures. Clinicians must understand these differences 
in pain presentations based on these factors. Children 
may describe pain from headaches as stabbing, squeez-
ing, throbbing, or some form of dizziness, and 40% of 
all headache complaints affect uncertain locations of 
the head.7  The International Headache Society (IHS) 
defines migraine without aura in children (age 18 and 
under) as at least 5 headaches over the past year lasting 
2-72 hours in duration (if left untreated) with 2 of 4 ad-
ditional features: 1.) pulsatile quality; 2.) unilateral, bi-
lateral, or frontal; 3.) worsening with activity or limiting 
activity; 4.) moderate to severe in intensity AND are as-
sociated with either nausea, vomiting, photophobia, or 
phonophobia.8 Migraine with aura comprises approx-
imately 20% of migraines among children and is de-
fined as having at least 2 attacks meeting the following 
criteria. 

� One or more fully reversible aura symptoms (eg, 
visual, sensory, speech/language, motor, brainstem 
and retinal) AND  

� At least 3 of the following: 1.) at least 1 aura spread-
ing gradually over 5 minutes or more; 2.) symp-
toms occur in succession; 3.) each individual aura 
is 5-60 minutes in duration; 4.) at least 1 aura is 
unilateral; and/or 5.) aura is followed within 60 
minutes by headache.8 

 

Management 
Approximately 75% of children have experienced a sig-
nificant headache before the age of 15 years of age.9 
Despite the existence of evidence-based guidelines for 
management, guideline discordant treatment is com-
mon, and analgesia is often insufficient.9 For acute head-
ache treatment, the guidelines established by Oskoui 
et al. in 20193 suggest management with simple anal-
gesics (non-steroidal anti-inflammatory drugs [NSAIDs] 
or acetaminophen) as first line.10,11 In refractory head-
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Figure 1. Headache/Migraine Pathway for the Pediatric Urgent Care Provider
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aches, the addition of antiemetics (eg, ondansetron or 
promethazine) followed by triptans is recommended; 
the guidelines also emphasize the importance of early 
treatment.12 A systematic review of emergency depart-
ment (ED) treatment for pediatric headaches showed 
treatments like NSAIDs and dopamine receptor antago-
nists (eg, prochlorperazine) were effective abortive treat-
ments in the acute setting.13 In a 2016 systematic review, 
ibuprofen was found to be most effective at a dose of 
10 mg/kg and superior to acetaminophen and placebo. 
In the same review, acetaminophen was found to be 
superior to placebo.1 Based on data used to investigate 
NSAID use in one retrospective study, NSAIDs were con-
sidered the first line therapy for acute moderate inten-
sity headache and triptans as the first line for high-in-
tensity migraine attacks.14 In children with a diagnosis 
of migraine, several triptans are approved by the Food 
and Drug Administration (FDA) for use in pediatric 
headache. Rizatriptan is approved for children 6-17 
years of age and almotriptan, zolmitriptan nasal spray, 
and sumatriptan/naproxen are approved in ages 12-17 
years.15 In a qualitative systematic review conducted by 
Patniyot and Gelfand, sumatriptan nasal spray was the 
recommended treatment of adolescent migraines.1 

Abortive therapies, which are central for the treat-
ment of pediatric headaches, do not include opioids. 
Opioids, which can result in rebound headaches, are 
not recommended in any headache guidelines, yet con-
tinue to be utilized in acute care settings for children 
with severe headaches.13 A 2019 study found that up to 
1 in 6 children with severe headaches were prescribed 
an opioid for headache and/or migraine.15  

Unlike opioids, there is support in the literature for 
the use of dopamine receptor antagonists (DRAs) as 
abortive therapies for pediatric migraines, as these 
agents have been shown to improve pain and reduce 
nausea. Commonly available DRAs include medications 
such as promethazine and metoclopramide.1 In a 2020 
inpatient study, Troy and Yonker found no difference 
between ondansetron and promethazine in children 
with migraine.16 While not a DRA, 1 study showed that 
ondansetron had fewer side effects than DRAs and com-
parable efficacy for controlling nausea.17 Antihistamines, 
specifically diphenhydramine, have been shown to re-
duce extrapyramidal effects that can occur with par-
enteral use of DRAs.16 The addition of an anti-histamine 
may also improve relief of headache, but is also associ-
ated with increased risk of sedation.5,8  

Evidence-based practice (EBP) refers to application of 
the highest quality evidence to inform clinical practice. 
The purpose of this quality improvement (QI) project 

was to develop and disseminate an evidence-based pe-
diatric headache and migraine pathway to make EBP 
guidelines more readily accessible to clinicians in our 
institution and improve their confidence in caring for 
children presenting to PUC centers with headache. 

  
Methods 
The QI project was completed in an outpatient PUC 
setting in Fort Worth, Texas. The project institution’s 
UC centers are hospital-owned outpatient services and 
are comprised of 7 physical locations in the area with a 
combined annual volume of 150,000 patients. These 
clinics are staffed by over 80 physicians, NPs, and PAs. 
The clinician group is comprised of approximately 30% 
board certified pediatricians and 70% combined ad-
vanced practiced providers (APPs).  This study was de-
termined not to constitute human subject research by 
the Cook Children’s Health Care System Institutional 
Review Board (IRB), along with the Missouri State Uni-
versity IRB, and need for review was waived. There were 
2 arms to this project: evaluation of changes in clinician 
practice patterns; and evaluation of clinician perspec-
tives regarding evaluation and management of pediatric 
migraines. 

The authors completed a literature review and devel-
oped a pathway (Figure 1) by synthesizing the pre-ex-
isting guidelines established by AANI and AHS (adopted 
by CNS3, AAP4, and AAN5). The organization-specific 
pediatric headache and migraine pathway was devel-
oped to simplify access to EBP guidelines, including 
diagnostic criteria and management recommendations 
for children presenting with acute headache or mi-
graine. After pathway development, the project leader 
presented the pathway and reviewed the most current 
evidence on the topic with the PUC clinicians in the 
group. The pathway itself was printed and posted in 
several PUC center physical locations and made avail-
able on the hospital intranet and via email. Clinicians 
were given the opportunity to complete a pre-interven-
tion survey to evaluate their current practices. After 3 
months, a post-intervention survey was administered 
to evaluate for satisfaction with the pathway and assess 
for change in confidence, knowledge, and guideline 
adherence.  

To evaluate for changes in clinician practice in re-
sponse to the intervention, patient data were retrospec-
tively extracted in the 3 months prior to project imple-
mentation and then again during the 3 months post 
implementation. Data were extracted from EPIC, the 
organization’s electronic medical record (EMR, utilizing 
diagnosis codes for headache and migraine. The dia-
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gnoses search included any ICD-10 code subset of Head-
ache R51* and Migraine G43*. Additional subsearch 
criteria were applied to the encounters to examine 
which of the medications available in clinic were ad-
ministered (eg, acetaminophen, ibuprofen, ketorolac, 
diphenhydramine, fentanyl, hydrocodone, midazolam, 
and/or ondansetron) and prescribed for home use (eg, 
triptans).  

To evaluate for changes in clinician perspectives, a 5-
point Likert scale survey was administered pre- and 
post-intervention.  Items included existing knowledge 
of EBP guidelines for diagnosis and management of pe-
diatric headache and migraine, confidence in the ability 
to diagnose and educate families on the plan of care, 
use of society guidelines for medication management, 
documentation of pain scores, and recommendation 
for the patient to keep a headache log. An additional 7-
question section of the survey listed symptoms and 
asked providers to select the appropriate diagnosis as 
“Headache,” “Migraine without aura,” “Migraine with 
aura,” “Headaches and Migraines,” “None,” and “Un-
sure.” In the post-intervention survey, access to the 
pathway was available if desired. Descriptive statistics 
(frequencies and percentages) were used to evaluate at-
titudes, beliefs and symptom responses. Statistical Pack-
age For Social Sciences (V. 25) was used to perform Wil-
coxon signed rank test for ordinal data and the exact 
sign test for nominal data (involving dependent groups) 
to determine statistical significance (ie, p <0.05) between 
pre- and postsurvey items.  

 
Results 
A total of 90,314 patient encounters were reviewed for 

inclusion among all 7 PUC centers. Pre-
implementation data from the 3 months 
prior to implementation included 52,553 
patient encounters. Among these, 513 met 
inclusion criteria diagnoses of headache, 
and 39 were included based on a diagnosis 
of migraine. During the 3-month post-im-
plementation period, 40,781 encounters 
were reviewed, 326 met inclusion criteria 
based on diagnoses of headache, and 28 
were included based on a diagnosis of mi-
graine. Included encounters represent ap-
proximately 0.1% of all patient encounters 
during both time periods.  

Headache management with acetamin-
ophen, ibuprofen and/or ketorolac was pro-
vided in the PUC center 44% of the time 
in the pre-implementation period and 36% 

of the time post-intervention period. Migraine was 
treated with these same medications 64% of the time in 
both groups. No opioids were administered in the PUC 
center or prescribed for any patient encounter during 
either time period. Complementary therapies (ondan-
setron and/or DRA +/- diphenhydramine)  discussed in 
the guidelines were used in 18% of the time pre-imple-
mentation encounters and 13% post-intervention for 
headache. The treatment of associated symptoms of mi-
graine was completed 62% in the pre-implementation 
period and among 75% of patients post-intervention.  

There were approximately 80 clinicians practicing in 
the UC centers during the project implementation 
period. A total of 43 of 80 clinicians completed the pre-
survey and 33 of 80 clinicians completed the post-survey 
for a response rate of 41.3%.  Of the respondents, 24% 
were physicians/pediatricians, and 76% were APPs. Also, 
30% of clinicians reported <5 years of clinical experience.  

On both pre- and post-surveys, 100% of providers 
reported they believed they use EBP, and 98% of clini-
cians reported that they intended to utilize the pathway. 
Pathways for the management of various diseases are 
available to providers on an as needed basis but were 
previously underassessed. A Wilcoxon signed rank test 
indicated there was a statistically significant increase 
(Z= -2.33; p= 0.02) in reported knowledge of simply ac-
cessing the pathway located on the intranet or through 
email and printed copy—from 71.2% to 93.9%.  Pre-
intervention, 39.6% of clinicians stated they “often” or 
“always” document pain scores. In the post-interven-
tion survey, a statistically significant increase was noted 
in the proportion of clinicians who stated that they 
“often” or “always” document pain scores with 63.3% 
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Figure 2. Provider Perceived Barriers for Applying Evidence-Based 
Practice
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of respondents selecting these options 
(Wilcoxon Signed-Ranks Test, Z= -2.31; p= 
0.021).  

Perceived barriers to applying EBP also 
decreased. Time factors as an issue de-
creased from 67.4% to 45.5% (p>0.05), 
lacking interest in applying EBP decreased 
from 7% to 0% (p>0.05), and lacking sup-
port in applying EBP decreased from 18.6% 
to 6.1% (p>0.05). Overall, the proportion 
of providers reporting no perceived barriers 
increased by 21% (P>0.05) from the pre- 
to post-intervention surveys. (Figure 2) 

The pre- and post-intervention surveys 
asked providers to rank how confident they 
were in their ability to diagnose headache 
and migraine and their ability to reference 
professional society guidelines for pediatric 
headache management. While there were 
no significant differences pre- and post-in-
tervention, there was elimination of the 
providers’ response of “Never” regarding 
these 2 areas in the post-survey.  

An assessment of clinician knowledge 
was performed by matching the correct 
diagnosis with various symptoms/presen-
tations of headache and migraine with and without 
aura, and statistical significance was assessed using an 
exact sign test for nominal data. There was an increase 
in migraine without aura diagnosis post-implementa-
tion with an increase from 43% to 63% of clinicians 
correctly identifying the criteria (eg, more than 5 head-
aches per year lasting 2-72 hours [p= 0.002]). There was 
also an increase from 69% to 78% of clinicians correctly 
identifying 2 of 4 criteria required for diagnosis of head-
ache/migraine (p= 0.001). An increase was noted from 
64% to 81% of clinicians identifying the significance 
of nausea, vomiting, photophobia/phonophobia as dia-
gnostic criteria for migraine (p= 0.002). Clinicians cor-
rectly identifying the criteria for diagnosis of migraine 
with aura increased from 67% to 84%, however, this 
was not statistically significant (p>0.05). (Figure 3)  
 
Discussion 
Accurate diagnosis of the type of headache syndrome 
and appropriate management in children can present 
a challenge in the UC setting due to lack of prior patient 
relationship and time constraints. Prior to this project, 
it was unclear how much provider knowledge and/or 
confidence surrounding EBP guidelines for the treat-
ment of pediatric headaches may have affected appro-

priateness of care for children presenting to our UC 
centers with acute headaches. We found that this pro-
vider group appropriately treated headaches between 
36% and 44% of the time, which is far above the na-
tional average for guideline adherence of 14%.1 This 
may be due to the practice environment since the proj-
ect was conducted in a pediatric specialized network of 
UC centers. Given this level of clinician performance 
prior to project implementation, facilitating further im-
provements presented a challenge. Although the pro-
portion of patient encounters where the treatment was 
appropriate did not change during the project, clini-
cians’ level of confidence and knowledge increased dur-
ing project implementation. 

In the post-assessment survey, clinicians who partici-
pated showed an improvement in their ability to accu-
rately diagnose migraine headaches. A greater proportion 
of clinicians reported confidence and ability to educate 
families after the project.  The finding of an increase in 
knowledge and confidence among clinicians in eval-
uation and management of pediatric headaches after the 
project implementation suggests that the initiative may 
have influenced patient care and outcomes, although 
these were not directly assessed in this project. 
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Figure 3. Knowledge Assessment of Providers Pre- and Post-
Implementation

76%

43%

69%

64.30%
66.70%

72%

63%

78% 81.30%
84.40%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Headache: Pain
causes disability
in daily activities

Migraine Without
Aura: >5 years, 

2-72 hours

Migraine Without
Aura: 2/4 
diagnostic

criteria

Pre-Implemntation

Migraine Without 
Aura: 1 of

nausea/vomiting,
photophobia/
phonophobia

Migraine With
Aura: >1 reversible

symptom

g

Post-Implemntation



Limitations  
The findings of this project are limited in several ways.  
Data were extracted over less than a 1-year period. Given 
high seasonal variation in PUC presentations, it is likely 
that there was some heterogeneity in headache presen-
tations between the pre- and post-implementation (eg, 
flu season versus summertime with higher rates of 
minor trauma). The survey response rate of clinicians 
was approximately 40%, therefore, we are unable to as-
sess how this project may have influenced the majority 
of the clinicians who did not participate. It is possible, 
even likely, that there may be important differences in 
practice patterns between the clinicians who did and 
did not participate. As with any survey-based project, it 
is also uncertain to what extent clinicians reported hon-
estly and engaged fully with the survey questions.  

While the project screened over 90,000 patient en-
counters, the number of encounters meeting inclusion 
criteria was relatively small, particularly among patients 
diagnosed with migraine (n<50 for both periods).  Ad-
ditionally, given the retrospective nature of the project, 
chart inclusion capture was limited to patients given 
an encounter diagnosis of headache and/or migraine, 
not exclusive of overlap of additional illnesses or dia-
gnoses. These entries can be recorded by clinical staff 
as a symptom and not a diagnosis, which can lead to 
erroneously included cases. Conversely, cases where 
headache and/or migraine may have been treated with-
out updating the final diagnosis in the encounter would 
not have been included.  

The study only looked at clinic-administered medi-
cations when assessing EBP guideline concordant care. 
Home medications are often given prior to arrival and, 
therefore, would not have been captured by our chart 
review methodology. Patients may also present with 
complaints of a headache or migraine that had since 
resolved and have a pain score of zero at the time of as-
sessment. Such presentations would also not necessitate 
intervention on the part of clinician, but they would 
appear as not EBP guideline concordant care based on 
the project’s methodology. Finally, this was conducted 
in a pediatric-specialized UC center, and it is unclear to 
what extent the findings may be generalizable to non-
specialized UC practice settings.  
 
Conclusion 
Education and dispersion of an EBP headache and mi-
graine pathway in our pediatric UC centers facilitated 
access to society guidelines for the diagnosis and man-
agement of children presenting with acute headaches. 
Clinicians’ confidence and knowledge regarding appro-

priate care for pediatric headaches improved after im-
plementing the interventions of this quality project as 
did familiarity with diagnosis criteria and appropriate 
management. The pathway we developed to support 
this quality improvement was well received by clini-
cians, and the pathway has been permanently added 
to our organization’s clinical references. n 
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