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Abstract
Background and Objectives
Developing high-value care models with limited resources for large populations of individuals
with migraine requires advanced understanding of patient preferences for care delivery
methods. In this study, we aimed to inform the development of migraine care models by
assessing patient preferences for types of care delivery and determining differences based on
migraine frequency and disability.

Methods
We analyzed unpublished data from a cross-sectional survey of 516 randomly selected indi-
viduals with migraine within a community practice associated with Mayo Clinic, Rochester,
MN.

Results
Individuals with chronic migraine, compared with those with episodic migraine, were more
likely to prefer a visit with a neurologist (p = 0.0005), synchronous telephone conference with
primary care provider (PCP) and neurologist (p = 0.0102), and a written migraine action plan
in the medical record (p = 0.0343). Compared with those with mild/no disability, individuals
with moderate-to-severe disability were more likely to prefer a visit with a neurologist (p <
0.0001), synchronous video or telephone conference with PCP and neurologist (p < 0.0001),
PCP communication with neurologist (p = 0.0099), electronic message to primary care team
with access to neurologist (p = 0.0216), and written action plan in the medical record (p =
0.0011). Collectively, individuals most preferred telephone follow-up and least preferred
communications with a nurse or pharmacist or generalized education (all p < 0.001).

Discussion
We observed differences in migraine care delivery preferences between migraine frequency and
level of migraine disability. Observations support development of care pathways that include a
written migraine action plan, primary care–neurology collaboration including nontraditional
interactions, and prioritization of traditional neurology consultation for the most disabled
patients.

Migraine is a chronic and disabling disorder that affects more than 1 billion people globally.1

The migraine population has limited access to care2 including the recent advances in migraine
therapeutics3 that may reduce disability and improve quality of life. Primary care providers
(PCPs)4 and general neurologists provide most migraine care, and both groups project future
workforce shortages.5,6 Subspecialty headache centers have long wait times, with a recent
study demonstrating wait lists for traditional face-to-face and video visits as long as 14
months.2
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Novel models of care delivery such as electronic consultations7,8

and asynchronous and synchronous primary care-neurology
collaboration8 are promising interventions that may improve
access to specialty advice. Asynchronous collaboration may
take the form of physician-to-physician electronic consul-
tation or informal “curbside” consultations. Synchronous
collaboration involves a real-time visit between the patient,
PCP, and neurologist. While synchronous collaboration has
long been used in the inpatient setting,9 it has been described
in the outpatient setting in the Integrated Community
Neurology model at Mayo Clinic, Rochester, MN, in which a
general neurologist is colocalized into a primary care medical
home.10 A pilot study of this model, in which the neurologist
was allotted scheduled time for asynchronous and syn-
chronous collaboration, demonstrated reductions in the
need for face-to-face appointments and referrals to tertiary
neurology thereby improving access for the most complex
patients.8

Compared with episodic migraine (EM), chronic migraine
(CM) is associated with substantially higher disability,11-13

missed work,11 and total costs.14,15 Disability, healthcare
utilization, and direct costs increase along a continuum with
the number of headache days experienced per month.16 In a
previous study, we surveyed randomly selected adults with
migraine from a population of patients in the Mayo Clinic
(Rochester, MN) primary care health system and found that,
compared with individuals with EM, individuals with CM
reported higher levels of disability, lower levels of satisfaction
with their care, and less satisfaction with access to both care
and medical advice.17 Therefore, it is likely that individuals
with different attack frequencies have different healthcare
resource needs and that there may be differences in patient
preference for various novel types of care delivery.

In this study, we present unpublished data from our prior sur-
vey17 and use these data to test the hypothesis that preferences
for care delivery also differ based on migraine frequency and
level of migraine-associated disability. We aim to better un-
derstand patient preferences regarding traditional and non-
traditional approaches to delivery of care intended to improve
access to care and shorten wait times.

Methods
Standard Protocol Approvals, Registrations,
and Patient Consents
The Mayo Clinic Institutional Review Board granted an ex-
ception for written informed consent project (#17-004871).

Study Population
Study population selection and survey administration were
described in our previous study.17 Key methods are sum-
marized as follows. We identified 5,239 adult individuals with
migraine within a total population of approximately 155,000
locally residing individuals with a designated PCP at Mayo

Clinic, Rochester, MN. All patients were aged 18 years or
older and had documentation of a migraine-specific ICD-9
or ICD-10 diagnosis code between May 1, 2014, and April 1,
2017. Of 5,239 eligible participants, 1,804 were randomly
selected anticipating a 30% response rate and goal of 500
total respondents. A paper-based survey was mailed to par-
ticipants. Because this study was designed after survey
completion, a statistical power analysis was not calculated.

Measures
Electronic Medical Record and Registration
As previously described,17 patient demographic information
was abstracted from the existing information located in the
electronic health record. Migraine frequency was determined
by patient report of headache days.

Individuals reporting more than 15 headache days per month
for more than 3 months were categorized as those with CM
and the remaining individuals were categorized as those with
EM. Disability and quality of life were assessed using the
Migraine Disability Assessment (MIDAS).18-20 Based on the
total MIDAS score, survey respondents were categorized
into 2 groups: no/minimal disability and moderate-to-severe
disability.

Survey Questions
For a series of 13 questions, patients were asked, “How
helpful would the following resources be to help manage
your migraine headaches?” Resources addressed included
attendance of educational seminars, phone call discussions
with registered nurses, visits with PCPs, visits with neurol-
ogists, video or phone conferences with a neurologist while
meeting with PCP, communication between PCP and a
neurologist, ability to text message with a nurse, use of an
online patient portal to communicate with PCP, pharmacist
visits or phone calls, written action plans outlining treatment
plans if usual treatments fail, phone follow-up on medication
changes rather than clinic visits, and video conference visits
rather than clinic visits. Patients responded using a Likert
scale, a 5-point ordinal scale consisting of the response cat-
egories “not at all helpful,” “somewhat unhelpful,” “neither
helpful nor unhelpful,” “somewhat helpful,” and “very
helpful.”

Analysis
Total survey responses were summarized using frequencies
and percentages for categorical and ordinal variables and
median and ranges for continuous variables. We compared
demographic and clinical characteristics of patient survey
respondents with those of nonrespondents using chi-square
tests for categorical variables andWilcoxon rank sum tests for
continuous variables. Of the respondents, we compared re-
sponses to the 13 ordinally scaled resource questions be-
tween patients with CM and EM and between patients with
no/mild and moderate-to-severe disability using Cochran-
Armitage tests for trend. We then combined all respondents
together and ordered care delivery resources from most to
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least preferred based on mean ratings of the ordinally scaled
questions. We formally compared differences in care delivery
preferences across the 13 resources using a linear mixed
modeling approach. Each participant contributed 13 obser-
vations to this analysis: 1 for each resource. Rating was fit as
the outcome variable and resource as the predictor variable.
We included a per-subject random intercept term with a
compound symmetry variance-covariance matrix to account
for within-subject correlations of ratings. This global test was
followed by a series of 13 pairwise linear mixed modeling
analyses comparing each resource in turn with all other re-
sources combined. This series of tests was performed in the
spirit of Fisher protected least significant difference test; per-
resource associations were not considered statistically sig-
nificant in the absence of global significance. All statistical
tests were 2-sided, and all data management and statistical
analyses were performed using Statistical Analysis software,
version 9.3 (Cary, NC) with statistical significance defined by
p < 0.05.

Data Availability
Due to copyright restrictions, the paper survey will not be
shared. Anonymized survey results data unpublished within
this article will be made available by request from any qual-
ified investigator.

Results
Demographics, Migraine Phenotype, and
Disability and Quality of Life
Demographics, migraine phenotype, and disability and quality
of life were previously reported.17 Survey response rate was
516/1,804 (30%). Survey respondents were older (median
47.4 vs 38.0 years, p < 0.0001) and more likely to be female
(86.4% vs 79.9%, p = 0.001), married (66.1% vs 50.6%, p <
0.0001), and White (95.1% vs 84.3%, p < 0.0001) when
comparedwith survey nonrespondents. Of all respondents, 110
(21%) were classified as those with CM, and 245 (52.2%)
reported moderate-to-severe disability due to their migraines.
MIDAS scores and age at onset of migraines were significantly
different between CM and EM survey respondents. Patients
with CM and EM did not differ according to age at survey
response, sex, race, or marital status.

Migraine Frequency and Care
Model Preferences
Appointment-related preferences compared by migraine
frequency are reported in Table 1, and preferences for ad-
ditional resources compared by migraine frequency are
reported in Table 2. Compared with those with EM, re-
spondents with CM were more likely to prefer a visit with a
neurologist (p = 0.005), synchronous telephone conference
between patient, PCP, and neurologist (p = 0.0102), syn-
chronous video conference between patient, PCP, and
neurologist (p = 0.0421), and a written migraine action plan
in the medical record (p = 0.0343).

Migraine Disability and Care
Model Preferences
Appointment-related preferences compared by level of dis-
ability are summarized in Table 3, and preferences for ad-
ditional resources compared by level of disability are
summarized in Table 4. Compared with those with no/mild
disability, respondents with moderate-to-severe disability
were more likely to prefer a visit with a neurologist (p <
0.0001), synchronous video or telephone conference be-
tween patient, PCP, and neurologist (p < 0.0001 for each),
asynchronous PCP communication with neurologist (p =
0.0099), electronic message to primary care team with access
to neurologist (p = 0.0216), and a written action plan in the
medical record (p = 0.0011).

Patient Care Model Preference
The mean rating of collective care delivery preferences is
reported in Table 5. The overall global test for differences in
mean ratings across the 13 resources was highly significant (p
< 0.0001), allowing us to explore per-resource associations.
Collectively, respondents’ highest preference was for
telephone-follow up regarding medications (rather than re-
quiring a clinic visit) with a mean (SD) rating of (4.01
[1.16]; p < 0.001). The second highest preference was a visit
with a neurologist with a mean (SD) rating of (3.93 [1.16]; p
< 0.001), followed by a written action plan in the medical
record (3.86 [1.22]; p < 0.001). The least preferred care
delivery model was contact with a pharmacist (2.83 [1.24]; p
< 0.001), attending an educational seminar led by a specialist
(2.92 [1.37]; p < 0.001), and ability to contact a nurse
knowledgeable about headache by telephone (3.00 [1.30]; p
< 0.001) or text message (3.14 [1.35]; p < 0.001).

Discussion
We observed that preferences for specific types of migraine care
differ between individuals with EM and CM and between indi-
viduals with different levels of disability within a population of
community patients associated with Mayo Clinic, Rochester,
MN. The observations for those with CM and higher disability
were relatively concordant aswe expected. PatientswithCMand
higher disabilityweremore likely than thosewithEMor no/mild
disability to prefer care delivered by a neurologist including
traditional face-to-face visits and nontraditional synchronous
collaboration with PCPs; patients with moderate-to-severe dis-
ability were more likely than those with no/mild disability to
prefer asynchronous collaboration with PCPs as well. Most pa-
tients regardless of migraine type preferred an option to follow-
up through telephone and a written action plan with alternative
treatment options if needed. We also found that collective
preference was higher for options involving a physician or
physician-driven plan and lower for nurse-driven or pharmacist-
driven encounters or generalized educational opportunities.

Previous studies have reported that less than 5% of individuals
with CM are able to successfully navigate all steps necessary to
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Table 1 Appointment-Related Preferences Compared by Migraine Frequency

Chronic (N = 110) Episodic (N = 406) Total (N = 516) p Valuea

How helpful would the following resources be to help manage your migraine
headaches?

Visit with primary care provider, n (%) 0.6513

Very helpful 26 (24.8%) 103 (26.5%) 129 (26.2%)

Somewhat helpful 42 (40.0%) 137 (35.3%) 179 (36.3%)

Neither helpful nor unhelpful 19 (18.1%) 85 (21.9%) 104 (21.1%)

Somewhat unhelpful 11 (10.5%) 14 (3.6%) 25 (5.1%)

Not at all helpful 7 (6.7%) 49 (12.6%) 56 (11.4%)

Missing 5 18 23

Visit with neurologist, n (%) 0.0005

Very helpful 50 (47.2%) 138 (36.1%) 188 (38.5%)

Somewhat helpful 37 (34.9%) 124 (32.5%) 161 (33.0%)

Neither helpful nor unhelpful 17 (16.0%) 78 (20.4%) 95 (19.5%)

Somewhat unhelpful 2 (1.9%) 3 (0.8%) 5 (1.0%)

Not at all helpful 0 (0.0%) 39 (10.2%) 39 (8.0%)

Missing 4 24 28

Brief video conference with a neurologist while meeting with my primary care
provider, n (%)

0.0421

Very helpful 29 (27.6%) 89 (23.3%) 118 (24.2%)

Somewhat helpful 37 (35.2%) 139 (36.4%) 176 (36.1%)

Neither helpful nor unhelpful 32 (30.5%) 91 (23.8%) 123 (25.3%)

Somewhat unhelpful 2 (1.9%) 5 (1.3%) 7 (1.4%)

Not at all helpful 5 (4.8%) 58 (15.2%) 63 (12.9%)

Missing 5 24 29

Brief phone conference with a neurologist while meeting with my primary care
provider, n (%)

0.0102

Very helpful 29 (27.9%) 75 (19.6%) 104 (21.4%)

Somewhat helpful 32 (30.8%) 135 (35.3%) 167 (34.4%)

Neither helpful nor unhelpful 36 (34.6%) 102 (26.7%) 138 (28.4%)

Somewhat unhelpful 3 (2.9%) 12 (3.1%) 15 (3.1%)

Not at all helpful 4 (3.8%) 58 (15.2%) 62 (12.8%)

Missing 6 24 30

Follow-up visit by video conference from your home instead of attending a clinic
visit, n (%)

0.3667

Very helpful 32 (30.5%) 85 (22.2%) 117 (24.0%)

Somewhat helpful 30 (28.6%) 122 (31.9%) 152 (31.1%)

Neither helpful nor unhelpful 26 (24.8%) 104 (27.2%) 130 (26.6%)

Somewhat unhelpful 6 (5.7%) 12 (3.1%) 18 (3.7%)

Not at all helpful 11 (10.5%) 60 (15.7%) 71 (14.5%)

Missing 5 23 28

a Cochran-Armitage trend test.
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Table 2 Preferences for Additional Resources Compared by Migraine Frequency

Chronic (N = 110) Episodic (N = 406) Total (N = 516) p Valuea

How helpful would the following resources be to help manage your
migraine headaches?

Attend an education seminar led by a headache specialist over the
lunch hour, n (%)

0.3381

Very helpful 14 (13.2%) 43 (11.3%) 57 (11.7%)

Somewhat helpful 35 (33.0%) 99 (26.1%) 134 (27.6%)

Neither helpful nor unhelpful 24 (22.6%) 114 (30.0%) 138 (28.4%)

Somewhat unhelpful 6 (5.7%) 19 (5.0%) 25 (5.1%)

Not at all helpful 27 (25.5%) 105 (27.6%) 132 (27.2%)

Missing 4 26 30

Phone call discussion with a nurse knowledgeable about headaches, n (%) 0.3109

Very helpful 12 (11.3%) 38 (9.9%) 50 (10.2%)

Somewhat helpful 36 (34.0%) 118 (30.8%) 154 (31.5%)

Neither helpful nor unhelpful 32 (30.2%) 108 (28.2%) 140 (28.6%)

Somewhat unhelpful 4 (3.8%) 32 (8.4%) 36 (7.4%)

Not at all helpful 22 (20.8%) 87 (22.7%) 109 (22.3%)

Missing 4 23 27

My primary care doctor communicates with a neurologist without my
involvement, n (%)

0.9165

Very helpful 22 (21.6%) 63 (16.5%) 85 (17.6%)

Somewhat helpful 24 (23.5%) 136 (35.6%) 160 (33.1%)

Neither helpful nor unhelpful 30 (29.4%) 96 (25.1%) 126 (26.0%)

Somewhat unhelpful 14 (13.7%) 30 (7.9%) 44 (9.1%)

Not at all helpful 12 (11.8%) 57 (14.9%) 69 (14.3%)

Missing 8 24 32

Ability to text message with a nurse knowledgeable about headaches, n (%) 0.6956

Very helpful 19 (18.1%) 57 (14.9%) 76 (15.6%)

Somewhat helpful 32 (30.5%) 119 (31.1%) 151 (30.9%)

Neither helpful nor unhelpful 24 (22.9%) 104 (27.2%) 128 (26.2%)

Somewhat unhelpful 9 (8.6%) 20 (5.2%) 29 (5.9%)

Not at all helpful 21 (20.0%) 83 (21.7%) 104 (21.3%)

Missing 5 23 28

Online patient portal message to primary care team that consults with a
specialist if needed, n (%)

0.9776

Very helpful 32 (30.5%) 107 (27.9%) 139 (28.4%)

Somewhat helpful 28 (26.7%) 139 (36.2%) 167 (34.2%)

Neither helpful nor unhelpful 23 (21.9%) 61 (15.9%) 84 (17.2%)

Somewhat unhelpful 12 (11.4%) 22 (5.7%) 34 (7.0%)

Not at all helpful 10 (9.5%) 55 (14.3%) 65 (13.3%)

Missing 5 22 27

Continued
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receive appropriate management of migraine,13 compared with
26.3% of those with EM.21 In our previous study, we found that
individuals with CM had higher dissatisfaction with care de-
livery, access to care, and access tomedical advice than did those
with EM.17 The current observation that caremodel preferences
differ as well suggests that the dissatisfaction in respondents
with CM may be influenced by the use of traditional care
models in groups with differing care delivery needs. Given the
limited access to care using traditional healthcare delivery
models, it is likely that individuals with a higher migraine fre-
quency, and therefore greater healthcare needs, would have a
greater proportion of their needs unmet.

We grouped individuals by lesser and greater levels of dis-
ability in addition to grouping bymigraine frequency because
while CM is associated with a higher level of
disability,11,16,17,22 disability is not limited to the CM pop-
ulation. Migraine-related disability and poor quality of life for

patients with frequent EM reporting 10–14 headache days
per month is similar to that in individuals with CM.23 Indeed,
disability, healthcare utilization, and direct costs have been
demonstrated to increase with the number of migraine days
experienced per month, including along a spectrum within
the EM population.16

Consistent with expectation, while many of our patients had
both CM and moderate-to-severe disability, 42.7% of our
individuals with EM had moderate-to-severe disability as
well. Also consistent with expectation, in this study, indi-
viduals with CM (compared with those with EM) and indi-
viduals with moderate-to-severe disability (compared with
those with no/mild disability) had a significantly greater
preference for greater healthcare access, including a visit with
a neurologist, either face-to-face or synchronous with a PCP
visit, and a written action plan in the chart to address treat-
ment failures. Patients with moderate-to-severe disability

Table 2 Preferences for Additional Resources Compared by Migraine Frequency (continued)

Chronic (N = 110) Episodic (N = 406) Total (N = 516) p Valuea

Pharmacist visit or phone call to teach you more about proper use of
medication, n (%)

0.2790

Very helpful 9 (8.6%) 31 (8.1%) 40 (8.2%)

Somewhat helpful 22 (21.0%) 83 (21.8%) 105 (21.6%)

Neither helpful nor unhelpful 43 (41.0%) 141 (37.0%) 184 (37.9%)

Somewhat unhelpful 16 (15.2%) 29 (7.6%) 45 (9.3%)

Not at all helpful 15 (14.3%) 97 (25.5%) 112 (23.0%)

Missing 5 25 30

Written action plan available inmymedical record outlining a treatment plan
if my usual treatments fail to work so treatment can be offered without
requiring a follow-up appointment, n (%)

0.0343

Very helpful 48 (46.2%) 133 (34.7%) 181 (37.2%)

Somewhat helpful 30 (28.8%) 132 (34.5%) 162 (33.3%)

Neither helpful nor unhelpful 17 (16.3%) 70 (18.3%) 87 (17.9%)

Somewhat unhelpful 5 (4.8%) 5 (1.3%) 10 (2.1%)

Not at all helpful 4 (3.8%) 43 (11.2%) 47 (9.7%)

Missing 6 23 29

Follow-up on medication changes by phone instead of scheduling a clinic
visit, n (%)

0.7020

Very helpful 48 (45.7%) 156 (40.5%) 204 (41.6%)

Somewhat helpful 38 (36.2%) 141 (36.6%) 179 (36.5%)

Neither helpful nor unhelpful 11 (10.5%) 47 (12.2%) 58 (11.8%)

Somewhat unhelpful 2 (1.9%) 6 (1.6%) 8 (1.6%)

Not at all helpful 6 (5.7%) 35 (9.1%) 41 (8.4%)

Missing 5 21 26

a Cochran-Armitage trend test.
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Table 3 Appointment-Related Preferences Compared by Migraine-Associated Disability

Missing
(N = 21)

Mild/no disability
(N = 232)

Moderate/severe
disability (N = 263)

Total
(N = 495) p Valuea

How helpful would the following resources be to help
manage your migraine headaches?

Visit with primary care provider, n (%) 0.1231

Very helpful 7 58 (26.7%) 64 (25.0%) 122
(25.8%)

Somewhat helpful 6 72 (33.2%) 101 (39.5%) 173
(36.6%)

Neither helpful nor unhelpful 4 45 (20.7%) 55 (21.5%) 100
(21.1%)

Somewhat unhelpful 1 6 (2.8%) 18 (7.0%) 24 (5.1%)

Not at all helpful 2 36 (16.6%) 18 (7.0%) 54 (11.4%)

Missing 1 15 7 22

Visit with neurologist, n (%) <0.0001

Very helpful 5 73 (34.3%) 110 (42.8%) 183
(38.9%)

Somewhat helpful 7 61 (28.6%) 93 (36.2%) 154
(32.8%)

Neither helpful nor unhelpful 4 46 (21.6%) 45 (17.5%) 91 (19.4%)

Somewhat unhelpful 0 2 (0.9%) 3 (1.2%) 5 (1.1%)

Not at all helpful 2 31 (14.6%) 6 (2.3%) 37 (7.9%)

Missing 3 19 6 25

Brief video conference with a neurologist while meeting
with my primary care provider, n (%)

<0.0001

Very helpful 4 49 (22.9%) 65 (25.4%) 114
(24.3%)

Somewhat helpful 1 66 (30.8%) 109 (42.6%) 175
(37.2%)

Neither helpful nor unhelpful 5 54 (25.2%) 64 (25.0%) 118
(25.1%)

Somewhat unhelpful 0 3 (1.4%) 4 (1.6%) 7 (1.5%)

Not at all helpful 7 42 (19.6%) 14 (5.5%) 56 (11.9%)

Missing 4 18 7 25

Brief phone conference with a neurologist while meeting
with my primary care provider, n (%)

<0.0001

Very helpful 4 44 (20.7%) 56 (21.9%) 100
(21.3%)

Somewhat helpful 2 62 (29.1%) 103 (40.2%) 165
(35.2%)

Neither helpful nor unhelpful 4 58 (27.2%) 76 (29.7%) 134
(28.6%)

Somewhat unhelpful 0 5 (2.3%) 10 (3.9%) 15 (3.2%)

Not at all helpful 7 44 (20.7%) 11 (4.3%) 55 (11.7%)

Missing 4 19 7 26

Continued
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(compared with those with no/mild disability) also had a
significantly greater preference for asynchronous PCP-
neurologist collaboration and electronic communication
with a PCP team.

Recent government surveillance statistics demonstrated that
52.8% of appointments for migraine took place in primary
care, vs 23.2% in specialty outpatient clinics24; yet studies
have demonstrated that in the primary care setting, mi-
graines are often underdiagnosed25 or treated in the absence
of familiarity with management guidelines.26 Synchronous
and asynchronous neurologist-PCP collaboration, when
feasible, would be expected to potentially improve diagnosis
and treatment by increasing access to specialist advice. Our
findings suggest that patients may view these strategies fa-
vorably because most respondents indicated that synchro-
nous and asynchronous neurologist-PCP collaboration
would be helpful or very helpful. The feasibility of
neurologist-PCP collaboration is currently limited in most
smaller neurology practices but has been shown to be ben-
eficial in an Integrated Community Neurology model8 and
may ultimately have a role in the multispecialty practice
environment.

These findings support continuing to offer electronic con-
sultations and options for PCP-neurologist synchronous or
asynchronous PCP-neurologist collaboration in our current
integrated community neurology model at Mayo Clinic,
Rochester, MN, as a strategy to improve access to specialty
advice while prioritizing face-to-face visits for those with CM
or disabling EM.8,10 Although prior studies of the integrated
community neurology model included approximately 25%
patients with headache, mostly migraine, the effect of elec-
tronic and curbside collaboration between PCPs and neu-
rologists specifically on migraine outcomes requires further
study.

Collectively, individuals in our study population had the
highest preference for telephone follow-up on medication
changes rather than requiring a clinic visit (78.1%).While this
finding may partly reflect the convenience of a telephone
discussion over a formal appointment, it may be influenced
by the long wait times for return appointments and the wish
to avoid the delay in the next step of management. Notably,
the option for scheduling a video appointment rather than an
in-person appointment, both of which are influenced by ap-
pointment availability, was substantially lower on the pref-
erence rank order (mean [SD] rating 3.46 [1.30] for video
conference from home vs 4.01 [1.16] for telephone follow-up),
suggesting that the wish to conduct follow-up from home
is not themain driver.We hypothesize that patients endorsed
this answer expecting that telephone calls may occur more
expeditiously than clinical follow-up appointments. Patient
triage mechanisms prioritizing appointments based on
headache frequency and level of disability are supported by
our findings.

Collective preference was also high (70.5%) for a written action
plan in the medical record to address treatment failure, another
care delivery option that is physician driven and may circumvent
the wait for an available appointment. A migraine action plan has
been developed for pediatric27,28 and adult29,30 patients but has
not been studied in practice. Our survey supports the de-
velopment of documented migraine care plans that include al-
ternative treatment options that can be implemented easily
through telephone or electronic follow-up guided by a
neurologist.

Strengths of our study include the assessment of a large, random
sample of a well-defined population of community patients who
were likely to carry an accurate diagnosis of migraine with
characteristics similar to other studies31 and with similar level of
migraine disability along a spectrum. Our survey questions

Table 3 Appointment-Related Preferences Compared by Migraine-Associated Disability (continued)

Missing
(N = 21)

Mild/no disability
(N = 232)

Moderate/severe
disability (N = 263)

Total
(N = 495) p Valuea

Follow-up visit by video conference from your home
instead of attending a clinic visit, n (%)

0.2443

Very helpful 5 39 (18.3%) 73 (28.4%) 112
(23.8%)

Somewhat helpful 1 73 (34.3%) 78 (30.4%) 151
(32.1%)

Neither helpful nor unhelpful 5 57 (26.8%) 68 (26.5%) 125
(26.6%)

Somewhat unhelpful 0 5 (2.3%) 13 (5.1%) 18 (3.8%)

Not at all helpful 7 39 (18.3%) 25 (9.7%) 64 (13.6%)

Missing 3 19 6 25

a Cochran-Armitage trend test.
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Table 4 Preferences for Additional Resources Compared by Migraine-Associated Disability

Missing
(N = 21)

Mild/no disability
(N = 232)

Moderate/severe disability
(N = 263)

Total
(N = 495) p Valuea

How helpful would the following resources be to help manage your migraine headaches?

Attend an education seminar led by a headache specialist over the lunch hour, n (%) 0.2208

Very helpful 2 27 (12.7%) 28 (11.0%) 55 (11.8%)

Somewhat helpful 2 46 (21.6%) 86 (33.7%) 132 (28.2%)

Neither helpful nor unhelpful 8 68 (31.9%) 62 (24.3%) 130 (27.8%)

Somewhat unhelpful 0 10 (4.7%) 15 (5.9%) 25 (5.3%)

Not at all helpful 6 62 (29.1%) 64 (25.1%) 126 (26.9%)

Missing 3 19 8 27

Phone call discussion with a nurse knowledgeable about headaches, n (%) 0.1475

Very helpful 2 22 (10.2%) 26 (10.2%) 48 (10.2%)

Somewhat helpful 3 61 (28.4%) 90 (35.2%) 151 (32.1%)

Neither helpful nor unhelpful 7 62 (28.8%) 71 (27.7%) 133 (28.2%)

Somewhat unhelpful 2 16 (7.4%) 18 (7.0%) 34 (7.2%)

Not at all helpful 4 54 (25.1%) 51 (19.9%) 105 (22.3%)

Missing 3 17 7 24

My primary care doctor communicates with a neurologist without my involvement, n (%) 0.0099

Very helpful 3 32 (15.0%) 50 (19.8%) 82 (17.6%)

Somewhat helpful 6 70 (32.7%) 84 (33.2%) 154 (33.0%)

Neither helpful nor unhelpful 2 54 (25.2%) 70 (27.7%) 124 (26.6%)

Somewhat unhelpful 2 14 (6.5%) 28 (11.1%) 42 (9.0%)

Not at all helpful 4 44 (20.6%) 21 (8.3%) 65 (13.9%)

Missing 4 18 10 28

Ability to text message with a nurse knowledgeable about headaches, n (%) 0.1133

Very helpful 4 31 (14.6%) 41 (16.0%) 72 (15.3%)

Somewhat helpful 5 58 (27.2%) 88 (34.2%) 146 (31.1%)

Neither helpful nor unhelpful 2 62 (29.1%) 64 (24.9%) 126 (26.8%)

Somewhat unhelpful 1 11 (5.2%) 17 (6.6%) 28 (6.0%)

Not at all helpful 6 51 (23.9%) 47 (18.3%) 98 (20.9%)

Missing 3 19 6 25

Online patient portal message to primary care team that consults with a specialist if needed, n (%) 0.0216

Very helpful 6 53 (24.7%) 80 (31.3%) 133 (28.2%)

Somewhat helpful 3 76 (35.3%) 88 (34.4%) 164 (34.8%)

Neither helpful nor unhelpful 2 37 (17.2%) 45 (17.6%) 82 (17.4%)

Somewhat unhelpful 1 11 (5.1%) 22 (8.6%) 33 (7.0%)

Not at all helpful 6 38 (17.7%) 21 (8.2%) 59 (12.5%)

Missing 3 17 7 24

Pharmacist visit or phone call to teach you more about proper use of medication, n (%) 0.2427

Very helpful 2 15 (7.1%) 23 (9.0%) 38 (8.1%)

Continued
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assessed novel nontraditional methods of care delivery in pa-
tients who received most of their care before the development
of the Integrated Community Specialist Clinic in late 2014. Our
findingsmay be applicable to community patients withmigraine
with similar access to primary and specialty care within a larger
health care organization.

Our study had several limitations. The survey response rate
was only 30%, which could have biased results if individuals
with more or less severe symptoms were more likely to
participate. We found that respondents and nonrespondents
differed regarding age, sex, race, and marital status. However,
respondents and nonrespondents did not differ by EM vs CM
status, which reduces the likelihood of confounding by re-
sponse. Because survey respondents were predominantly
female (86.4%) and White (95.0%), the study population
does not represent the population of patients with migraine
as a whole. Because migraine-associated needs may differ
across groups, our results cannot be generalized to all patients
with migraine. A major future direction will be to assess
healthcare delivery needs across more varied populations.
This survey was conducted before the COVID-19 pandemic,

which may have shifted patient preferences for care delivered
through video telemedicine. We did not specifically assess
patient preferences to communicate with a neurologist di-
rectly through electronic messaging. We also did not inquire
about using a smartphone application to assess, monitor, or
communicate the need for migraine care plan adjustments.
We did not inquire using the direct terms of “electronic
consultation” or “curbside consultation” because we were
uncertain whether patients would recognize the terms vs
using a general description of the interaction. We also did not
assess the factors underlying patient preferences.

Further work is needed to understand whether our obser-
vations are similar in other migraine patient populations and
whether they might differ by race and sex. Because the social
determinants of health substantially influence health-related
and quality-of-life outcomes, we plan to include these in fu-
ture patient surveys.

Because survey participants have not undergone the full
range of options presented, future directions include in-
corporation of perceived preferences into care delivery

Table 4 Preferences for Additional Resources Compared by Migraine-Associated Disability (continued)

Missing
(N = 21)

Mild/no disability
(N = 232)

Moderate/severe disability
(N = 263)

Total
(N = 495) p Valuea

Somewhat helpful 1 51 (24.1%) 53 (20.7%) 104 (22.2%)

Neither helpful nor unhelpful 7 76 (35.8%) 101 (39.5%) 177 (37.8%)

Somewhat unhelpful 1 10 (4.7%) 34 (13.3%) 44 (9.4%)

Not at all helpful 7 60 (28.3%) 45 (17.6%) 105 (22.4%)

Missing 3 20 7 27

Written action plan available in my medical record outlining a treatment plan if my usual treatments fail to work so treatment can be
offered without requiring a follow-up appointment, n (%)

0.0011

Very helpful 2 72 (33.5%) 107 (42.0%) 179 (38.1%)

Somewhat helpful 6 72 (33.5%) 84 (32.9%) 156 (33.2%)

Neither helpful nor unhelpful 3 37 (17.2%) 47 (18.4%) 84 (17.9%)

Somewhat unhelpful 0 3 (1.4%) 7 (2.7%) 10 (2.1%)

Not at all helpful 6 31 (14.4%) 10 (3.9%) 41 (8.7%)

Missing 4 17 8 25

Follow-up on medication changes by phone instead of scheduling a clinic visit, n (%) 0.8017

Very helpful 8 80 (37.0%) 116 (45.3%) 196 (41.5%)

Somewhat helpful 3 74 (34.3%) 102 (39.8%) 176 (37.3%)

Neither helpful nor unhelpful 2 32 (14.8%) 24 (9.4%) 56 (11.9%)

Somewhat unhelpful 0 3 (1.4%) 5 (2.0%) 8 (1.7%)

Not at all helpful 5 27 (12.5%) 9 (3.5%) 36 (7.6%)

Missing 3 16 7 23

a Cochran-Armitage trend test.

10 Neurology: Clinical Practice | Volume 13, Number 2 | April 2023 Neurology.org/CP

Copyright © 2023 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/cp


strategies and modification of strategies based on migraine
frequency and disability. It is possible that preferences might
change after patients directly experience different interven-
tions. For example, the collective preference was generally
low for nurse-driven or pharmacist-driven encounters and
generalized educational opportunities, but it is not clear
whether they would remain low with additional direct ex-
perience with these strategies. It will also be important to
understand the challenges that may be introduced by pre-
existing preferences. Ultimately, we will aim to better un-
derstand how and if care models that are better aligned with
patient preferences improve migraine frequency, associated
disability, quality of life, and patient satisfaction with the
implemented changes.

Our study suggests that clinical care preferences differ by mi-
graine frequency and disability and that models should consider
these preferences when attempting to improve access to spe-
cialty advice, ongoing care, and patient satisfaction. Patients with
migraine in this study preferred physician-driven care, including

options that decrease the need for face-to-face appointments.
Preference was lower for nurse-driven and pharmacist-driven
encounters and more generalized educational opportunities.
Observations support continued development of care pathways
that include primary care with formalized options for collabo-
ration with a neurologist and that focus neurologist resources
based on migraine frequency and disability. Last, outpatients
indicated a strong desire for actionable written care plans with
alternative treatment options and convenient options to change
the care plan when needed.
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Table 5 Comparison of Preference Ratings Across
Different Proposed Care Delivery Resources

Care delivery preference
No.
Subjects

Mean
rating

SD of
rating

p
Value

Medication changes by phone 490 4.01 1.16 <0.001

Visit with neurologist 488 3.93 1.16 <0.001

Written action plan in medical
record

487 3.86 1.22 <0.001

Visit with PCP 493 3.61 1.24 <0.001

Video conference with
neurologist while meeting with
PCP

487 3.57 1.24 0.002

Patient portal message to PCP 489 3.57 1.32 0.003

Phone conference with
neurologist while meeting with
PCP

486 3.49 1.23 0.26

Video conference from home
instead of clinic visit

488 3.46 1.30 0.54

PCP communicates with
neurologist

484 3.31 1.27 0.003

Text message with nurse 488 3.14 1.35 <0.001

Phone call discussion with
nurse

489 3.00 1.30 <0.001

Attend an education seminar
led by a headache specialist

486 2.92 1.37 <0.001

Pharmacist visit or phone call 486 2.83 1.24 <0.001

Mean ratings based on 5-point Likert scale defined as follows: not at all
helpful = 1, somewhat unhelpful = 2, neither helpful nor unhelpful = 3,
somewhat helpful = 4, very helpful = 5.
p Values compare rating for resource of interest with ratings for all other
resources combined using linear mixed modeling approach, modeling
rating as outcome and resource as predictor, and fitting subject as a random
intercept term.

TAKE-HOME POINTS

Comparedwith patientswithepisodicmigraine, those
with chronic migraine have higher levels of disability,
lower levels of satisfaction with their care, and less
satisfaction with access to medical care and advice.

Patient preferences for specific methods of care
delivery differ based on migraine frequency and
level of migraine-associated disability.

Findings support development of care pathways that
include awrittenmigraine action plan, traditional and
nontraditional primary care–neurology collaboration,
and prioritization of formal neurology consultation
for patients with the highest disability.
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