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Original Article

Adherence to oral migraine-preventive
medications among patients with
chronic migraine

Zsolt Hepp1, David W Dodick2, Sepideh F Varon1,
Patrick Gillard1, Ryan N Hansen3 and Emily B Devine3

Abstract

Background: Chronic migraine (CM) is a disabling disorder characterized by �15 headache days per month that has been

shown to significantly reduce quality of life. Migraine-prevention guidelines recommend preventive medications as the

standard of care for patients with frequent migraine. The aim of this study was to assess adherence to 14 commonly

prescribed oral migraine-preventive medications (OMPMs) among patients with CM.

Methods: Retrospective claims analysis of a US claim database (Truven MarketScan� Databases) was queried to identify

patients who were at least 18 years old, diagnosed with CM, and initiated an OMPM (antidepressants, beta blockers, or

anticonvulsants) between January 1, 2008 and September 30, 2012. Medication possession ratios (MPR) and proportion

of days covered (PDC) were calculated for each patient. A cutoff of �80% was used to classify adherence. The odds of

adherence between OMPMs were compared using logistic regression models.

Results: Of the 75,870 patients identified with CM, 8688 met the inclusion/exclusion criteria. Adherence ranged between

26% to 29% at six months and 17% to 20% at 12 months depending on the calculation used to classify adherence (PDC

and MPR, respectively). Adherence among the 14 OMPMs was similar except for amitriptyline, nortriptyline, gabapentin,

and divalproex, which had significantly lower odds of adherence when compared to topiramate.

Conclusion: Adherence to OMPMs is low among the US CM population at six months and worsens by 12 months.
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Introduction

Migraine is an episodic neurological disorder affecting
12% of Americans and millions worldwide (1). Women
are three times more likely to be affected, with preva-
lence peaking between the ages of 25 and 55 years (2).
The frequency of headache days are used to classify two
main subtypes of migraine: episodic and chronic.
Episodic migraine (EM) has been generally character-
ized by the presence of up to 14 headache days per
month. Chronic migraine (CM) is defined as �15 head-
ache days per month with �8 days per month meeting
criteria for migraine and/or for which a migraine-
specific medication was used (e.g. triptans or ergot),
for more than three months (3). In general, the preva-
lence of CM is typically estimated at 1.4% to 2.2%
among adults worldwide and approximately one out
of 100 adults in the United States (US) (4). CM is a

disabling disorder that has been shown to significantly
reduce quality of life and leave many patients unable to
perform daily activities (5,6). It has also been associated
with significant resource utilization including increased
health care provider visits, emergency department
visits, and diagnostic testing (7,8).

Patients with frequent headaches, such as those
suffering from CM, may benefit from oral
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migraine-preventive medications (OMPMs). Guidelines
by the American Academy of Neurology (AAN) and
the American Headache Society recommend first-line
oral prophylaxis with propranolol, timolol, amitriptyl-
ine, divalproex, or topiramate (9). However, data sug-
gest that OMPMs require adherence to daily dosing
regimens in order to adequately reduce the burden of
migraine (10). Adherence has been identified as a sig-
nificant health problem in the US and it is estimated
that non-adherence is associated with more than $290
billion in additional health care costs per year (11). Low
adherence has been shown to cause difficulty in treating
numerous chronic conditions and non-adherence has
been directly linked with poor health outcomes in
hypercholesterolemia, hypertension, intestinal disease,
and sleep disorders (12,13).

Adherence to OMPMs has been studied in EM
patients using a variety of methods. A recent systematic
review describes the methods that have been applied in
estimating adherence to OMPMs (14). This review
highlighted two studies that investigated adherence
to oral migraine medications using claims databases.
In one of the studies, Lafata et al. reported adherence
to OMPMs among 2517 migraine patients from a single
health plan in Michigan between 2000 and 2001 (15). In
the second study, Berger et al. used claims data from
2003–2005 to investigate adherence to OMPMs among
5187 migraine patients sampled from a database that
included more than 1.6 million privately insured indi-
viduals from the US (16). At the time of either of these
studies CM was not yet operationally defined, and
hence claims data could not distinguish between CM
and EM. To date, no studies have examined adherence
to OMPMs among the CM population using real-world
data.

The aim of this study was to describe the CM popu-
lation using a US insurance claims database and to
assess adherence to OMPMs among this population
between January 1, 2008 and September 30, 2012.

Methods

Data were collected from Truven Health MarketScan�

Research Databases (2007–2012), which contain inpa-
tient, outpatient, and pharmacy claims for patients cov-
ered by commercial, Medicare Supplemental, and
Medicaid insurance plans in the US (17). The inpatient
and outpatient claims databases include procedure and
visit level details from medical claims such as
International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) diagnosis codes,
Current Procedural Terminology medical procedure
codes, dates of service, and variables describing the
financial expenditures both of the patient and his or
her insurance plan. The pharmacy claims database

provides prescription dispensing details that include
National Drug Code and generic identifier of the drug
dispensed, date dispensed, quantity and days’ supply,
and payments made for each claim. A separate eligibil-
ity and demographics file provides additional informa-
tion about each individual such as age, gender,
insurance plan type, employment status and classifica-
tion, geographic location, and enrollment status by
month. All patient-level identifiers are encrypted to
protect patient privacy, and compliance with the
Health Insurance Portability and Accountability Act
of 1996 (HIPAA) was ensured by the data administra-
tor, Truven Health Analytics. As the dataset was cre-
ated by a third-party analyst and confirmed to be
HIPAA compliant, the University of Washington
Human Subjects Division Institutional Review Board
(IRB) determined that the study protocol did not meet
the federal definition of ‘‘human subjects research’’ and
was exempt from IRB review.

Sample selection

Individuals 18 years of age and older who were diag-
nosed with CM and who initiated an OMPM between
January 1, 2008 and September 30, 2012, were selected.
The beginning of the look-back period was chosen
because the diagnosis code specific to CM (346.7) was
added with the 2008 revision of the ICD-9-CM (18).
The analysis included the following commonly pre-
scribed OMPMs: tricyclic antidepressants (TCAs) ami-
triptyline and nortriptyline; selective serotonin
reuptake inhibitors (SSRIs) citalopram, sertraline, flu-
oxetine, and paroxetine; serotonin-norepinephrine
reuptake inhibitor (SNRIs) venlafaxine; beta blockers
(BBs) propranolol, metoprolol, nadolol, and atenolol;
and anticonvulsant medications gabapentin, topira-
mate, and divalproex. Decisions regarding which medi-
cations to include in the analyses were based on current
migraine-prevention guidelines and previously pub-
lished studies of survey data in CM patients and
claims data in EM patients that detail the most com-
monly used OMPMs among patients with migraine
(9,16,19). The index date was established by the first
pharmacy claim for an OMPM filled among patients
with a diagnosis of CM.

Patients taking more than one OMPM on the index
date or patients who did not have continuous enroll-
ment for six months prior to the index date and
12 months post-index date were excluded from the ana-
lysis. In an effort to control for confounding resulting
from the use of the OMPMs included in this analysis
for treatment of chronic conditions other than
migraine, the following patients were excluded: patients
whose first pharmacy claim for a BB was within
12 months after a diagnosis of congestive heart failure

2 Cephalalgia 0(0)
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(ICD-9-CM 398.91, 402.01, 402.11, 402.91, 404.01,
404.03, 404.10, and 404.XX) or hypertension (ICD-9-
CM 401.XX and 405.XX), whose first pharmacy claim
for an antidepressant was within 12 months after a
diagnosis of depression (ICD-9-CM 290.21, 292.84,
296.XX, 298.0, 300.4, 309.0, 309.1, and 311.0), or
whose first pharmacy claim for an anticonvulsant was
within 90 days of a seizure diagnosis (ICD-9-CM
345.XX).

Adherence measurement

Adherence is defined as the extent to which a patient
follows prescribed directions with respect to timing,
dose, and frequency of a medication (19,20). There
are a variety of ways to estimate adherence, including
biological assays, pill counts, electronic monitoring,
claims data analysis, or patient reports using surveys
or interviews (21). Claims database analyses are the
most commonly used methods, as large studies can be
conducted quickly and at relatively low cost (22).
Medication possession ratio (MPR) and proportion of
days covered (PDC) are two well-cited calculations
used to estimate adherence from claims (23,24). Each
calculation uses a different method for summing the
number of days a person is considered to be on therapy.
The number of days on therapy is then divided by the
total number of days during follow-up. Although MPR
is more commonly cited, recent literature suggests that
PDC may possibly be a more accurate method for esti-
mating adherence (25). Although cut-points for clas-
sifying adherence using MPR and PDC are arbitrary,
current evidence points to 80% as an optimal cut-point
for either of these methods (26).

To ensure that our conclusions were not influenced
by the choice of a particular calculation, adherence to
OMPMs were estimated using both MPR and PDC
equations. A fixed follow-up of six and 12 months
(183 and 365 days, respectively) was established as the
denominator in each formula, which are as follows:

MPR ¼ ðtotal # of days supplyÞ=ðfollow� up periodÞ

PDC ¼ ðtotal # of days drug is availableÞ=

ðfollow� up periodÞ

Claims with days’ supply of zero were excluded. The
last fill days’ supply was adjusted to include only the
days up to the end of the follow-up. Because of over-
lapping days’ supplies, MPR calculations could gener-
ate values higher than 1. For cases where MPR was
greater than 1, values were truncated at 1. Adherence
rates were reported as the proportion of patients who
have �80% MPR or PDC at six and 12 months, stra-
tified by each medication.

Statistical analyses

Demographic and clinical characteristics were analyzed
using descriptive statistics. Continuous data were
reported using means and standard deviations (SDs)
while categorical data were reported using counts and
proportions. Bivariate analyses, using t-tests for con-
tinuous data and chi2 tests for categorical data, were
conducted to compare patient demographics by the
OMPM initiated as well as adherence status.
Unadjusted and adjusted comparisons of adherence
among the various OMPMs were made using logistic
regression models. The dependent variable was adher-
ence (defined by MPR or PDC �80%) and the primary
independent variable was the OMPM medication spe-
cified in the claims data. Decisions about which covari-
ates to include in the adjusted models were made using
clinical, epidemiological, and statistical methods.
Clinically, each covariate was considered for its poten-
tial association with adherence to determine whether
adjusting for that covariate would be necessary. This
was performed using targeted literature reviews and the
clinical expertise of the authors. The covariates were
also analyzed using a causal pathway framework in
order to determine their relevance to CM management
and to the outcome of adherence. Lastly, the baseline
descriptive statistical results, as well as the results
from the comparison between adherent and non-
adherent patients, were used to analyze each
covariate and assess whether the differences in these
covariates were significant within our sample. The
final decision to include or exclude each covariate in
the model was informed by the composite of these
three evaluations.

Because of the number of hypotheses being tested, a
sensitivity analysis was performed by setting the alpha
level for statistical significance for the regression
models at 0.01 (99% confidence interval) using the
Bonferroni correction. Statistical analyses were con-
ducted using statistical software package STATA 13
(College Station, TX) (27).

Results

Demographics

Of the 121 million unique lives represented in the
MarketScan databases between 2007 and 2012, 74,870
patients were identified with a CM diagnosis between
2008 and 2012, of whom 36,720 (49%) initiated an
OMPM. A total of 8688 patients met the inclusion/
exclusion criteria and were thus included in the ana-
lyses. Figure 1 describes the patient selection process
in detail. The majority of patients were female with a
mean age of 40 years (SD¼ 12). A majority of patients

Hepp et al. 3
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Truven MarketScan® Databases 
Jan2007−Sep2012 

(N=121,498,560)

CM Patients ≥18 
Years of Age 
(N=74,870)

With Enrollment and 
Drug Coverage Data

(N=51,519)

Patients Started an 
OMPM Between 

Jan2008 and Sep2012
(N=36,845)

Included in Analysis
(N=8688)

No Enrollment and/or 
Drug Coverage Data

(N=23,351)

Did Not Start OMPM
(N=7819)

No Diagnosis of CM and 
<18 Years of Age
(N=121,423,690) 

Excluded Due to 
Incomplete Data

(N=73)

Excluded Due to 
Concomitant Diagnosis 
for the Main Indication 

of the  OMPM
(N=3056)

Concomitant 
Hypertension Diagnosis 
Within 12 Months of First 
Beta Blocker Prescription 

(N=906)

Concomitant Epilepsy 
Diagnosis Within 90 Days 

of First Anti-Epileptic 
Prescription 

(N=137)

Concomitant Depression 
Diagnosis Within 12 

Months of First 
Antidepressant 

Prescription 
(N=2013)

Excluded Due to 
Enrollment Criteria 

Not Met
(N=25,028)

Not Enrolled for ≥6 Months 
Prior to Index Date

(N=19,485)

Not Enrolled for ≥12 
Months Post Index Date

(N=5543)

Figure 1. Patient selection process.

CM: chronic migraine; OMPM: oral migraine-preventive medications.
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were working full time (59%) and were enrolled in a
preferred provider organization (PPO) health insurance
plan (58%). Patients from all regions of the US were
included, with the largest proportion from the South
(41%) and the smallest from the Northeast (12%).
Approximately 84% of patients resided in a metropol-
itan area during the analysis period. The CM patients
in this sample had significant comorbidities, of which
the most common were headache disorders other than
migraine (54%), cancer (22%), hypertension (18%),
depression (18%), sleep disorder (11%), and
gastroesophageal reflux disorder (11%). Table 1 pro-
vides a complete list of baseline characteristics and
comorbidities stratified by the therapeutic class of the
OMPM initiated. Online Supplementary Appendix 1,
reports baseline demographics and comorbidities by
individual OMPM. Bivariate analyses showed signifi-
cant variation among the OMPMs with respect to base-
line demographics and all comorbidities except allergic
rhinitis, congestive heart failure, irritable bowel syn-
drome, and renal failure.

Adherence

Adherence was generally low among all OMPMs, with
approximately 29% of patients adherent at the end of
six months and 20% at 12 months when using �80%
MPR to classify adherence (Figure 2). Using �80%
PDC to calculate adherence rates yielded even lower
estimates, with 26% and 17% remaining adherent at
six and 12 months follow-up, respectively. An add-
itional figure, available (online Supplementary
Appendix 2), features adherence rates for each individ-
ual OMPM at six and 12 months. Bivariate analyses of
demographics between adherent and non-adherent
groups (online Supplementary Appendix 3) revealed
that, except for sex and total out-of-pocket cost, demo-
graphics differed significantly among adherent and
non-adherent patients. However, these differences
were small between the two groups and not clinically
meaningful for almost all of the variables. One variable
that was consistently different (and possibly clinically
meaningful) was the difference in proportion of patients
with PPO and HMO. The adherent group, regardless of
time horizon or calculation methodology, had a larger
proportion of primary beneficiaries enrolled in PPO
plans while the non-adherent group had a larger pro-
portion of primary beneficiaries enrolled in HMO
plans.

Topiramate was the most commonly prescribed
OMPM in our sample, thus, it was used as the reference
group in our regression models. Among regression
models comparing individual drugs (Tables 2 and 3),
amitriptyline, nortriptyline, gabapentin, and divalproex
were associated with a significantly lower likelihood of

adherence both at six and 12 months when compared to
topiramate. Some OMPMs, including citalopram, flu-
oxetine, venlafaxine, atenolol, and metoprolol, showed
a trend toward an increased likelihood of adherence
compared to topiramate; however, these results were
not statistically significant in most models. After apply-
ing the Bonferroni correction to adjust for multiple
testing, there were no significant differences in the over-
all results.

Discussion

In this study, we analyzed the adherence rates of 14
commonly prescribed OMPMs among the US CM
patient population. This analysis was conducted using
data from a large US health care database that included
commercial, Medicare Supplemental, and Medicaid
data from inpatient, outpatient, and pharmacy claims.
Regardless of the medication used, adherence to
OMPMs was generally poor both at six and 12
months of follow-up. Although the reasons for non-
adherence are not captured in claims data, previously
published studies suggest that low adherence may be
attributed to a number of factors, including side effects
and/or lack of efficacy of the OMPM (14,19,28).
Furthermore, treatment guidelines by the AAN also
point out that only a handful of the OMPMs available
actually have good clinical evidence of their efficacy in
preventing migraine headaches. Medications such as
gabapentin and fluoxetine, for example, are not recom-
mended for the use of migraine prevention because of
‘‘inadequate or conflicting data,’’ yet we see both of
these medications prescribed in our current sample as
well as in previous studies (9,16,19).

There has been some debate regarding the methods
used to calculate adherence from claims data. It has
been suggested that PDC is more accurate than MPR
because it does not overestimate adherence. In our
study, adherence rates were calculated using both meth-
ods. We found that PDC resulted in slightly lower esti-
mates of adherence both at six and 12 months,
suggesting that MPR may indeed overestimate adher-
ence. Although some of the outcomes varied slightly,
overall the two methods produced similar results in our
regression analyses.

While our study is the first to investigate adherence
among patients with CM, the results may still be com-
pared to those reported for EM patients from similar
published studies. A comparison of our results to those
reported by Berger et al. (2012) (16) and Lafata et al.
(2010) (15) revealed equivalent OMPM adherence rates
as described by Berger (29% at six months for both),
but considerably higher adherence rates, as reported by
Lafata (56% at 12 months compared to 20% in the
present study). These results are surprising, as we
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Table 1. Baseline demographics and clinical characteristics.

Antidepressants Antihypertensives Anticonvulsants Total

N (%) 3951 (45) 1263 (15) 3474 (40) 8688 (100)

Age, mean � SD

Years 39� 12 41� 13 40� 12 40� 12

Gender, n (%)

Female 3314 (84) 1003 (79) 2889 (83) 7206 (83)

Employment status,a n (%)

Full-time 2358 (60) 728 (58) 2028 (58) 5114 (59)

Part-time/seasonal 60 (2) 9 (1) 44 (1) 113 (1)

Retiree 206 (5) 81 (6) 219 (6) 506 (6)

COBRA/disability/surviving spouse 23 (1) 10 (1) 25 (1) 58 (1)

Other/unknown 1111 (28) 392 (31) 1044 (30) 2547 (29)

Missing 193 (5) 43 (3) 114 (3) 350 (4)

Employee classification,a n (%)

Salary 770 (19) 245 (19) 683 (20) 1698 (20)

Hourly 402 (10) 125 (10) 374 (11) 901 (10)

Non-union 712 (18) 215 (17) 617 (18) 1544 (18)

Union 171 (4) 60 (5) 144 (4) 375 (4)

Unknown 1703 (43) 575 (46) 1542 (44) 3820 (44)

Missing 193 (5) 43 (3) 114 (3) 350 (4)

Geographical location, n (%)

Northeast 487 (12) 162 (13) 420 (12) 1069 (12)

North central 841 (21) 288 (23) 706 (20) 1835 (21)

South 1537 (39) 508 (40) 1483 (43) 3528 (41)

West 868 (22) 252 (20) 725 (21) 1845 (21)

Unknown 25 (1) 10 (1) 26 (1) 61 (1)

Missing 193 (5) 43 (3) 114 (3) 350 (4)

Metropolitan statistics, n (%)

Located in an ‘‘MSA’’ 3288 (83) 1066 (84) 2903 (84) 7257 (84)

Located outside of an ‘‘MSA’’ 445 (11) 144 (11) 432 (12) 1021 (12)

Missing 218 (6) 53 (4) 139 (4) 410 (5)

Health plan type, n (%)

PPO 2265 (57) 758 (60) 2058 (59) 5081 (58)

HMO 741 (19) 211 (17) 567 (16) 1519 (17)

Non-capitated POS 366 (9) 116 (9) 336 (10) 818 (9)

Comprehensive 187 (5) 75 (6) 140 (4) 402 (5)

Other 297 (8) 73 (6) 282 (8) 652 (8)

Missing 95 (2) 30 (2) 91 (3) 216 (2)

Comorbidities, n (%)

Allergic rhinitis 362 (9) 104 (8) 293 (8) 759 (9)

Anxiety 93 (2) 20 (2) 43 (1) 156 (2)

Asthma 342 (9) 65 (5) 310 (9) 717 (8)

Bipolar disorder 117 (3) 30 (2) 101 (3) 248 (3)

Cancer 835 (21) 293 (23) 768 (22) 1896 (22)

Congestive heart failure 27 (1) 16 (1) 16 (0) 59 (1)

Coronary heart disease 88 (2) 80 (6) 83 (2) 251 (3)

Depression 1004 (25) 131 (10) 439 (13) 1574 (18)

(continued)
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would expect better adherence among patients with
CM compared to patients with EM. Episodic migraine
patients may reject the idea of taking a pill every day
independently from the occurrence of their attacks,
because they may feel it is unnecessary (29,30). We
would expect such an objection to be less common
among patients with CM because of the chronic
nature of their condition, which would theoretically
result in higher rates of adherence. In addition, patients

with CM in our study had a larger burden of comor-
bidities compared to EM patients in these previously
published studies. Since OMPMs have indications for
many of these comorbidities, in theory, patients with
CM should have better adherence since the OMPMs
may be providing relief of the comorbid disease symp-
toms as well; however, our findings indicate otherwise.
Alternatively, the findings from our comparison may be
reflective of the lack of efficacy associated with OMPMs

Table 1. Continued.

Antidepressants Antihypertensives Anticonvulsants Total

Diabetes 237 (6) 96 (8) 216 (6) 549 (6)

Epilepsy 82 (2) 24 (2) 109 (3) 215 (2)

GERD 438 (11) 143 (11) 339 (10) 920 (11)

Hypertension 630 (16) 363 (29) 541 (16) 1534 (18)

Non-migraine headache 2075 (53) 663 (52) 1932 (56) 4670 (54)

Irritable bowel syndrome 128 (3) 37 (3) 81 (2) 246 (3)

Neuropathy/neuralgia 10 (<1) 4 (<1) 11 (<1) 25 (<1)

Renal failure 25 (1) 15 (1) 27 (1) 67 (1)

Sleep disorders 522 (13) 123 (10) 330 (9) 975 (11)

COBRA: Consolidated Omnibus Budget Reconciliation Act; GERD: gastroesophageal reflux disease; HMO: health

maintenance organization; MSA: metropolitan statistical area; n: number; POS: point of service; PPO: preferred provider

organization; SD: standard deviation.
aEmployment status and employee classification refer to the employee who is enrolled in the plan.

Figure 2. Rate of adherence to OMPMs, by class, among insured patients with chronic migraine.

OMPM: oral migraine-preventive medications; MPR: medication possession ratio; PDC: proportion of days covered.
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Table 2. Odds of adherence at 6 months, stratified by oral migraine-preventive medication and method of calculation.

Class of preventive

medication and

generic drug name

MPR PDC

Unadjust 95% CI p value Adjusta 95% CI p value Unadjust 95% CI p value Adjusta 95% CI p value

Antidepressants:

TCAs Amitriptyline 0.61 0.51–0.72 <0.001 0.59 0.51–0.72 <0.001 0.64 0.54–0.76 <0.001 0.63 0.54–0.77 0.64

Nortriptyline 0.76 0.62–0.93 0.008 0.73 0.61–0.92 0.005 0.75 0.61–0.93 0.009 0.73 0.60–0.92 0.75

SSRIs Citalopram 1.13 0.97–1.33 0.12 1.10 0.94–1.29 0.24 1.18 1.01–1.39 0.041 1.17 0.99–1.38 0.070

Sertraline 1.06 0.87–1.29 0.56 1.01 0.84–1.26 0.79 1.05 0.86–1.29 0.64 1.02 0.84–1.28 0.76

Fluoxetine 1.29 1.02–1.62 0.030 1.19 0.96–1.54 0.106 1.36 1.08–1.72 0.010 1.27 1.02–1.65 0.034

Paroxetine 0.74 0.52–1.05 0.093 0.70 0.50–1.02 0.067 0.78 0.54–1.13 0.19 0.76 0.53–1.12 0.17

SNRI Venlafaxine 1.32 0.99–1.76 0.056 1.22 0.90–1.62 0.20 1.36 1.02–1.82 0.039 1.27 0.93–1.69 0.14

Antihypertensives:

Beta blockers Propranolol 0.77 0.63–0.94 0.009 0.76 0.64–0.94 0.012 0.85 0.69–1.04 0.11 0.84 0.70–1.05 0.14

Metoprolol 1.11 0.87–1.41 0.39 0.96 0.76–1.25 0.85 1.19 0.93–1.52 0.17 1.02 0.80–1.34 0.78

Atenolol 1.13 0.81–1.57 0.49 0.98 0.72–1.42 0.96 1.15 0.82–1.62 0.43 1.00 0.72–1.46 0.89

Nadolol 0.81 0.52–1.27 0.36 0.77 0.51–1.23 0.30 0.72 0.44–1.16 0.17 0.68 0.43–1.12 0.14

Anti-epileptics:

Anticonvulsants Divalproex 0.70 0.52–0.94 0.017 0.67 0.50–0.91 0.009 0.72 0.53–0.98 0.038 0.70 0.51–0.96 0.026

Gabapentin 0.55 0.45–0.67 <0.001 0.48 0.40–0.60 <0.001 0.55 0.45–0.67 <0.001 0.48 0.39–0.60 <0.001

Topiramate Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Adjust: adjusted; CI: confidence interval; MPR: medication possession ratio; PDC: proportion of days covered; Ref.: reference drug; SNRI: serotonin-

norepinephrine reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor; TCA: tricyclic antidepressants; Unadjust: unadjusted.
aAdjusted for demographics: age, sex, employee status, employee classification, region, metropolitan area vs. rural, plan type, total prescription cost;

and comorbidities: anxiety, bipolar, cancer, coronary heart disease, depression, diabetes, epilepsy, hypertension, headache, sleep disorder.

Table 3. Odds of adherence at 12 months, stratified by oral migraine-preventive medication and method of calculation.

Class of preventive

medication and

generic drug name

MPR PDC

Unadjust 95% CI p value Adjusta 95% CI p value Unadjust 95% CI p value Adjusta 95% CI p value

Antidepressants:

TCAs Amitriptyline 0.58 0.47–0.70 <0.001 0.61 0.50–0.75 <0.001 0.57 0.46–0.71 <0.001 0.60 0.48–0.75 <0.001

Nortriptyline 0.56 0.44–0.72 <0.001 0.58 0.45–0.74 <0.001 0.57 0.43–0.74 <0.001 0.57 0.44–0.76 <0.001

SSRIs Citalopram 1.12 0.94–1.34 0.19 1.10 0.92–1.32 0.27 1.20 1.00–1.44 0.054 1.19 0.98–1.43 0.076

Sertraline 0.94 0.75–1.18 0.61 0.97 0.77–1.23 0.83 0.98 0.77–1.24 0.84 1.00 0.78–1.28 0.99

Fluoxetine 1.01 0.78–1.32 0.92 1.01 0.77–1.33 0.93 1.03 0.78–1.37 0.84 1.02 0.76–1.36 0.90

Paroxetine 0.60 0.39–0.92 0.020 0.61 0.39–0.94 0.026 0.57 0.36–0.92 0.022 0.58 0.36–0.94 0.027

SNRI Venlafaxine 1.39 1.02–1.89 0.036 1.24 0.91–1.70 0.17 1.30 0.94–1.81 0.12 1.18 0.84–1.64 0.34

Antihypertensives:

Beta blockers Propranolol 0.77 0.61–0.96 0.020 0.80 0.64–1.01 0.057 0.78 0.61–0.99 0.040 0.81 0.63–1.03 0.081

Metoprolol 1.28 0.99–1.66 0.056 1.12 0.86–1.47 0.40 1.26 0.96–1.66 0.091 1.09 0.82–1.45 0.57

Atenolol 1.19 0.83–1.71 0.35 1.09 0.75–1.57 0.66 1.38 0.96–2.00 0.085 1.24 0.85–1.81 0.26

Nadolol 0.68 0.40–1.16 0.16 0.70 0.41–1.19 0.18 0.73 0.42–1.28 0.28 0.74 0.42–1.30 0.30

Anti-epileptics:

Anticonvulsants Divalproex 0.64 0.45–0.91 0.013 0.62 0.43–0.88 0.007 0.70 0.49–1.02 0.060 0.69 0.48–1.00 0.051

Gabapentin 0.55 0.44–0.69 <0.001 0.49 0.39–0.62 <0.001 0.54 0.42–0.69 <0.001 0.48 0.37–0.61 <0.001

Topiramate Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Adjust: adjusted; CI: confidence interval; MPR: medication possession ratio; PDC: proportion of days covered; Ref.: reference drug; SNRI: serotonin-

norepinephrine reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor; TCA: tricyclic antidepressants; Unadjust: unadjusted.
aAdjusted for demographics: age, sex, employee status, employee classification, region, metropolitan area vs. rural, plan type, total prescription cost;

and comorbidities: anxiety, bipolar, cancer, coronary heart disease, depression, diabetes, epilepsy, hypertension, headache, sleep disorder.
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in preventing migraine headaches. Patients with more
frequent headaches would be more likely to notice
treatment failure and be quicker to react to it than
patients with EM, which would account for these
findings.

Our regression analysis models were used to com-
pare the odds of adherence among the various
OMPMs. These analyses suggest that several of the
OMPMs were associated with significantly lower odds
of adherence when compared to the referent OMPM,
topiramate. Lafata et al. conducted similar analyses
and found that adherence did not vary significantly
among the studied medications in their sample (15).
This incongruity may be due to their significantly smal-
ler sample size and limited generalizability to regions
outside of southeast Michigan.

Since CM is a chronic disease, data suggest that
OMPMs should be taken daily in order to adequately
prevent migraine attacks. Therefore, it may also be rea-
sonable to compare adherence rates among patients
with CM with those of other chronic conditions requir-
ing similar daily oral medication therapy. Yeaw et al.
used a national database of medical claims to compare
adherence among different chronic diseases over a 12-
month follow-up period using PDC to calculate adher-
ence (11). Findings of Yeaw’s study ranged from a 35%
adherence rate for overactive bladder medications, to
72% for oral glycemic control medications, indicating
that adherence across all six chronic conditions
reported in this study was higher, compared to our
finding of 17% adherence (using the comparable PDC
calculation) for patients with CM at 12 months of
follow-up.

As is the case with large insurance claims database
analyses, our study has several important limitations
that must be considered when interpreting the results.
First, our analyses were based on a number of
assumptions. For example, once the medication was
picked up from a pharmacy, we assumed that the
patients actually ingested their medication as directed
by their physicians or at least as indicated by the refill
patterns used in the analyses. In addition, since days’
supply was used to calculate adherence, there was an
assumption that the physician prescribed the medication
correctly and that those directions were correct for the
indication of migraine prevention. Furthermore, our
analyses assumed that the ICD-9-CM codes contained
within the database for each patient accurately described
their migraine diagnosis and comorbid conditions. Lack
of the latter may lead to misclassification, which is an
important limitation in observational studies. Further
research should be conducted to validate the use of the
ICD-9-CM code for identifying CM patients.

The MarketScan databases have additional limita-
tions. Claims do not, for example, provide any infor-
mation on disease severity. CM encompasses patients
who experience �15 headache days per month; how-
ever, a patient who experiences 15 headache days per
month compared to someone who has 30 headache
days per month may have very different attitudes and
behaviors related to his or her migraine-preventive
medication treatment. Each headache episode may
also vary in severity among patients, a fact that is not
captured in claims and thus not represented in this
dataset. Lastly, MarketScan does not collect patient
socioeconomic data such as education, income, race,
and smoking status, which are important covariates
often included in regression analyses. Although every
effort was made to adjust for possible confounding, we
were limited to only those variables provided by the
database and thus residual confounding most certainly
exists.

Finally, our study is the first to use a claims-based
analysis to characterize patients with CM and assess
OMPM adherence in this population. The sample
used in the analysis is representative of commercial,
Medicare Supplemental, and Medicaid populations of
the entire US and may be generalizable to regions
therein. However, this study reflects an insured popu-
lation and thus the results may not be applicable to
uninsured individuals. Additionally, by excluding
patients with a disease diagnosis other than CM (e.g.
depression if on an antidepressant) and those who
received two OMPMs on the initial fill, our results
are not necessarily generalizable to all CM patients.
However, this represents only a small proportion of
our sample and would likely not affect our overall
conclusions.

Conclusion

Adherence to OMPMs is low among the US CM
population at six months and declines even further
by 12 months. Adherence is an important component
to successful oral medication therapy and our findings
highlight a large gap in care for this highly burdened
population. Among the 14 OMPMs analyzed, ami-
triptyline, nortriptyline, gabapentin, and divalproex
were shown to have lower odds of patient adherence at
either follow-up interval when compared to topiramate.
However, the data presented herein are insufficient to
guide treatment on their own; appropriate OMPM selec-
tionmust be made on a case-by-case basis that takes into
account other important characteristics such as safety
and efficacy. The therapy decision must ultimately rest
with the physician and the patient.
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Clinical implications

. Regardless of medication used, adherence was low among oral migraine-preventive medications.

. Amitriptyline, nortriptyline, gabapentin, divalproex, and propranolol have lower odds of adherence when
compared to topiramate.

. Results from these analyses highlight a large gap in therapy for patients who are suffering from chronic
migraine; however, further research to understand reasons for non-adherence and to develop strategies to
improve adherence are needed.
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