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ABSTRACT 
OBJECTIVE:  Determine healthcare resource utilization 
in migraine patients prescribed preventive medications 
in the resident neurology clinic at Rhode Island Hospital.  
BACKGROUND:  Similar institutions have demonstrated 
that treatment with preventive migraine medications 
results in significant decreases in outpatient and ED 
visits, CT/ MRI scans and abortive medication usage.1 
METHODS:   Retrospective chart review identified 166 pa-
tients based on icd-9 code. Resource utilization was defined 
as documented emergency room visits, MRI/CT, hospital-
izations, outpatient visits and abortive medication usage. 
RESULTS:  There was no difference in resource utilization 
in those patients taking or not taking a preventive medica-
tion. Only 53% were on a level A recommended medication 
and of those 35.5% were treated with recommended doses.  
CONCLUSION:  Unlike similar institutions, there was no 
difference in resource utilization in patients taking pre-
ventive medications. A possible explanation for this dis-
crepancy may be that patients are sub-optimally treated 
with less effective medications and doses. Employment 
of appropriate preventive medications may result in a  
decrease in the utilization of healthcare resources. 

KEYWORDS : migraine, migraine preventive therapy, mi-
graine resource utilization, emergency department, CT, MRI

INTRODUCTION

Migraine accounts for an estimated annual cost of up to $17 
billion in the United States due to medications, emergen-
cy department visits, inpatient hospitalizations, outpatient 
clinic visits and laboratory and diagnostic services. Indirect 
costs resulting from loss of productivity in the workplace are 
hard to quantify, but likely far exceed the aforementioned es-
timate.4,5 Migraine headache affects 12% of the general pop-
ulation. It makes up 2.6% of all emergency room visits and 
is the 4th most common cause of emergency room resource 
utilization.1 Around 90% of migraineurs have moderate to 
severe pain, 75% have decreased ability to function during 
the headache attacks, and 33% require bed rest during their 
attacks.2 Chronic migraine (headache > 15 days a month for 
at least 3 months) accounts for 2% of these cases world-
wide and is associated with greater disability than episodic  
migraine (<15 days a month).3

In 2012, new evidence-based guidelines for the pharmaco-
logic treatment of episodic migraine prevention concluded  
that divalproex sodium, sodium valproate, topiramate, me-
toprolol, propranolol and timolol are effective options for 
migraine prevention.6,7  When optimally used at the appro-
priate dose, these medications reduce the frequency, sever-
ity and duration of headaches which may result in lower 
resource utilization and limit the use and need for abortive 
medications. A study performed by Silberstein et al. from 
the Jefferson headache center demonstrated that outpatient 
visits decreased by 51.1%, ED visits decreased by 81.8%, CT 
scans decreased by 75.0%, MRIs decreased by 88.2% and the 
number of Sumatriptan tablets dispensed decreased relative 
to their baseline dosing after the initiation of a preventive 
agent.1  The decrease in the use of abortive medications will 
in turn, prevent the development of medication overuse (aka 
rebound or drug-induced) headache.

Preventive therapies are recommended for patients with: 
(1) 2 or more attacks per month producing disability lasting 
greater than or equal to 3 days, (2) failure of acute thera-
pies, (3) use of acute therapies more than twice a week, and 
(4) existence of uncommon migraine conditions (ie, basilar 
migraine). Previous studies have demonstrated that the opti-
mal use of these medications for at least one year, in patients 
that meet criteria, can limit disability and in turn reduce 
healthcare resource utilization.1,8,9  There have been other 
studies that have demonstrated similar findings particularly 
with the prophylactic use of Topiramate.10,11 

METHODS

Data collection
We conducted a retrospective chart review that analyzed 
utilization information from the Neurology resident clin-
ic at the Rhode Island Hospital. Data was extracted from 
the Lifelinks and Eclinicalworks electronic medical record 
(EMR) database between July 1, 2010 and August 31, 2012.

Definition of patient groups 
Utilizing the EMR, 203 patients were isolated using ICD-9  
codes for migraine which included 346.0, 346.1, 346.3, 
346.5, 346.7, 346.8 and 346.9. Patients on narcotic medica-
tions were excluded. A total of 166 patients were included 
in the study. Demographic information such as age, gender, 
race, marital status, employment status and disability status 
were recorded. 
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Patients were identified as taking preventive 
medications for migraine according to those med-
ications identified as effective preventive agents. 
Evidence-based guidelines for the pharmacologic treat-
ments of episodic migraine prevention were released 
by the American Academy of Neurology in 2012. The 
agents with Level A and B evidence include divalpro-
ex sodium, sodium valproate, topiramate, metopro-
lol, propranolol, timolol, amitriptyline, venlafaxine, 
atenolol and nadolol. Patients on one of these med-
ications were categorized in the preventive medica-
tion group. The ‘preventive medication’ group had 86 
patients and ‘not preventive’ group had 80 patients.  
Patients were also classified separately based on their 
migraine type (ie, episodic vs. chronic) as defined by the 
American Headache Society (AHS) guidelines. 

Definition of utilization
Among the 2 groups of interest, the total number of out-
patient visits, inpatient hospitalizations and emergency 
room visits were extracted by chart review. To mea-
sure diagnostic imaging utilization, the total number of 
MRI brains and CT Brains were isolated based on their 
CPT codes which included 70551, 70552, 70553, 70557, 
70558 and 70559 for MRI brain and 70450, 70460 and 
70470 for CT brain. 

To measure abortive therapy usage among the ’preven-
tive’ vs. ‘non preventive’ groups, we identified patients  
that were prescribed triptans within the study period. 
No other abortive therapies were included.

Statistical analysis
Data was analyzed using SPSS (version release 19, SPSS Inc., 
Chicago, Illinois). Data are reported as means ± standard de-
viations. Pearson chi-square, and independent samples t test, 
and paired t-tests were used to compare categorical, nomi-
nal, and continuous variables, respectively. Assumptions of 
normality and homogeneity of variance were satisfied. The 
level of significance for all tests was set at 0.05 (two-tailed).

RESULTS

Demographics
The mean age of patients was 41.21 +/- 1.026 with a 90.4% 
(n=150) female predominance. Of the participants, 56% (n=93) 
were Caucasian, while 24.7% (n=41) were African American. 
Nine percent of study participants (n=15) were on disability 
and 30.7% of participants were employed (n = 51). Based on 
migraine type, 66.2% of patients (n=110) had episodic mi-
graines, while 33.7% (n= 56) had chronic migraines (Table 1).  
We found that 51% of all patients (n = 86) had been placed on 
a preventive regimen (Table 2). We also looked at side effects 
of abortive treatment, and found out that 7.8% of patients 
had met criteria for medication overuse headache (Table 3). 

Independent t-test analysis was used to identify if there was 

a statistically significant difference in resource utilization in 
patients who either were on a preventive regimen (P) or not 
on a preventive regimen (NP) (Table 4). The results highlight-
ed in Table 4 show no statistical significance in usage pat-
terns of outpatient visits, inpatient hospitalizations, ED vis-
its, MRIs, CTs or abortive triptan usage between the cohorts.

After comparing resource utilization patterns in patients 
either (1) on a preventive regimen or (2) not on a preventive 
regimen, we stratified patients into cohorts based on their 
migraine type, namely whether they had episodic migraines 
or chronic migraines. Among Episodic migraine patients 
(n=110), 44.5% (n=49) were on preventive medication and 
55.4% (n=61) were not on a preventive medication. There 
was no statistically significant difference in the mean num-
ber of outpatient visits, inpatient hospitalizations, ED vis-
its, MRIs, CTs and abortive triptan usage. All of the patients 
identified with medication overuse headache (n=13) were in 
the episodic migraine group.

Among chronic migraine patients (n=56), 66% (n=37) were 
on a preventive medication and 33.9% (n=19) were not on a 
preventive medication. Based on the results depicted in Ta-
ble 5, there was no statistical significance in the utilization 
of resources such as MRI and CT scan. There was also no  

Table 1. Demographics

Table 2. Patients on Preventive medication

Table 3. Medication Overuse Headache

Demographic Variable Percentage
Age 10-29 3.6

20-29 19.9
30-39 21.1
40-49 25.3
50-59 21.1
60-69 8.4
70-79 0.6

Gender Female 90.4
Male 9.6

Race African-American 24.7
Pacific Islander 0.6

White 56
Other 18.7

Disability for headache No 66.9
Yes 9

Employment No 45.2
Yes 30.7

Missing 24.1
Migraine Type Episodic Migraine 66.3

Chronic Migraine 33.7

Percent
Preventive Medication No 48.2

Yes 51.8

Percent
Medication Overuse Headache No 92.2

Yes 7.8
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difference in the mean number of 
outpatient visits, inpatient hos-
pitalization and ED visits within 
the study period. Interestingly, 
There was however, a statistical-
ly significant difference in abor-
tive triptan usage patterns in pa-
tients not on a preventive (0.26) 
compared to those on a preven-
tive (mean = 0.14). Patients not 
on a preventive medication used 
more abortive triptans (p= 0.027). 
None of these patients met the 
criteria for medication overuse 
headache. 

Optimal preventive medi-
cation recommendations have 
been published (Table 6). Using 
these expert recommendations, 
we carefully examined the treat-
ment protocols for the patients 
enrolled in our study. We found 
that 72% (n=62) of patients 
were on amitriptyline (a Level 
B agent) and only 53% were on 
a Level A agent (divalproex so-
dium, valproic acid, topiramate 
and beta blockers). Looking 
closely at patients without opti-
mal treatment, many had been 
maintained on minimal doses of 
the prescribed preventive med-
ications. In fact, only 35.5% 
of patients were treated with 
optimal doses of preventive  
medications.

DISCUSSION

Guidelines for the pharmacologic treatment of migraine 
prevention released in 2012 by the American Academy of 
Neurology provides clear evidence-based recommendations 
about the most effective agents for the prevention of mi-
graine headaches as well as the mean effective doses. Pre-
ventive medications are essential for treatment of migraine, 
especially those patients who experience frequent attacks. 
Other studies have concluded that preventive agents signifi-
cantly reduce hospital resource utilization and abortive med-
ication usage. In contrast to these prior studies, our study 
fails to show statistically significant differences in resource 
utilization among patients on preventive therapies versus 
those not on preventive therapies. Treatment of migraine 
in this particular urban, uninsured population may present 
some challenges. The discrepancy between RIH and oth-
er similar institutions could be attributed to: (1) physician 

Table 4. Resource utilization between preventive and not preventive cohorts

Table 5. Chronic migraine resource utilization/ preventive vs. not preventive

Table 6. Mean recommended doses for preventive medications

Medication Recommended mean 

dose
Divalproex sodium, sodium 

valproate

500-1000 mg/day 6,12

Topiramate 50-200 mg/day 6,10,11

Metoprolol 100-200 mg/day 6,8,13

Propranolol 80-240 mg/day 6,14

Amitriptyline 25-100 mg/day 6,9

Venlafaxine 75-150 mg/day 6,15

Timolol 20-60 mg/day 8

Atenolol 50-200 mg/day 8

Nadolol 20-160 mg/day 8

Preventive 
Medications

N
Mean number 
of resources 

usedb

Std. Error Mean
Independent 

Samples Value  
(p-value)

MRI
No 80 .43 .068 .706
Yes 86 .43 .071

CT
No 80 .61 .112 .708
Yes 86 .58 .094

Outpatient 
clinic Visitsa

No 80 2.51 .250 .679
Yes 86 2.85 .212

Inpatient Visits
No 80 .09 .032 .782
Yes 86 .09 .036

ED Visits
No 80 .95 .267 .927
Yes 86 .95 .223

Abortive Triptan 
Therapy

No 80 .21 .046 .397
Yes 86 .19 .042

 
*There was no statistically significant different in resource utilization between those on preventive medication and 
those not on a preventive medication. 
a Outpatient visits were Neurology clinic visits with residents.
b The mean column corresponds to the average number of resources used during the study period, ie, MRI, CT, 
clinic visits. For example, whether or not patients were on a preventive, they had a mean number of 0.43 MRIs in 
the study period. 

Test 
Preventive 

Medications
Mean number of 
resources used

Std. Error Mean P-value

MRI
No .42 .116 .315
Yes .43 .106

CT
No .74 .252 .376
Yes .57 .148

Outpatient 
Visits

No 3.53 .686 .257
Yes 3.32 .382

Inpatient Visits
No .11 .072 .560
Yes .08 .045

ED Visits
No 1.32 .654 .896
Yes 1.35 .434

Abortive Triptan 
Therapy

No .26 .104 .027
Yes .14 .057

 
*Chronic migraine patients not on a preventive medication used more abortive triptans (p= 0.027), than chronic 
migraine patients on a preventive medication

preference/restriction in favor of a particular, cheaper med-
ication, (2) suboptimal dosing of preventive agents, (3) inad-
equate trial of medications with premature changes to an  
alternative, (4) poor compliance and follow-up by patients in 
a predominantly urban, uninsured population, (5) inadequate  
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supervision of residents by attendings, few of whom are  
specialists in headache, (6) lack of support services for patients 
(eg, ability to call clinic when distressed and talk to the doctor).  
Additionally, we found that many patients had been 
switched from one medication to another without being ad-
equately challenged with sufficient dosages for an appropri-
ate amount of time. Working in this urban population where 
the majority of patients are uninsured could be an explana-
tion for choosing amitriptyline, due to its cost effectiveness 
compared to other proven, more highly recommended and 
costly prophylactic medications. Explanations for patients 
being on suboptimal dosing could be attributed to medica-
tion side effects and poor compliance with medication and 
physician visits. 

The fact that chronic migraine patients not on a preven-
tive medication in our study used more triptans highlights 
the importance of aggressively starting a preventive medica-
tion. The prompt initiation of a preventive medication soon 
after the initial diagnosis could prevent conversion from  
episodic migraine to the more disabling chronic migraine 
and possibly medication overuse headache. 

Initiation of recommended preventive medications at  
effective doses for the appropriate trialing period early in 
the course of migraine may result in an improvement in  
patient care and significant decreases in the utilization of  
vital healthcare resources as observed at similar institutions. 
Without a doubt, patient preference and clinician judgment 
play a large role in medication choice and dosage escalation. 
Employment of these strategies in clinical practice here at 
RIH, as in other institutions, will likely result in improve-
ment in migraine management and significant cost savings.  
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