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Evaluating Migraineurs’ Preferences for Migraine Treatment
Outcomes Using a Choice Experiment

Juan M. Gonzalez, PhD; F. Reed Johnson, PhD; Michael C. Runken, Pharm.D; Christine M. Poulos, PhD

Objective.—The impact of migraines on patients is commonly divided between the level of impairment associated with
headache symptoms (headache phase) and the quality-of-life effects immediately following the headache (post-headache
phase). Evaluations of migraineurs’ productivity losses and health-related quality of life have provided an understanding of the
burden associated with the headache and post-headache symptoms, but do not quantify the relative importance of each phase
from a patient perspective. In this study, we evaluated migraineurs’ willingness to accept trade-offs among symptom severity in
the headache and post-headache phases, symptom duration in the headache and post-headache phases, and symptom-free time
within a general-preference theoretic framework.

Methods.—We administered a choice-format, conjoint-analysis survey, also called a discrete-choice experiment, to a
sample of migraineurs from a nationally representative online consumer panel. After inclusion and exclusion criteria were
applied, 510 eligible subjects completed the survey. The survey elicited choices between pairs of migraine profiles describing
symptom durations and symptom-free time for the headache and post-headache phase.

Results.—Migraineurs in our study were strongly affected by the pain associated with the headache phase. However,
experiencing difficulty with daily social and family activities in the post-headache phase also had a statistically significant impact
on migraineurs’ perceived level of well-being. Migraineurs reported that hypothetical treatments that limited the duration of
headache symptoms without allowing them to resume their daily activities for 16 hours after a headache, on average, were less
than half as good as treatments that limited both headache and post-headache symptoms.

Conclusion.—Our results suggest that treatments that relieve and shorten symptoms during the post-headache phase can
offer significant benefits to migraineurs.
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Abbreviation: GED general equivalency diploma

(Headache 2013;••:••-••)

Clinical management of migraine often focuses
primarily on headache symptoms, which include acute
headache pain, and other symptoms experienced with
headache pain. Although headache symptoms are an

obvious source of impairment for migraineurs, recent
evidence suggests that they only partly predict the
migraineur’s quality of life in the period following the
resolution of acute symptoms.1-3 Post-headache symp-
toms limit everyday activities as a consequence of
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anxiety about migraine headaches returning after the
headache symptoms have subsided.4,5

Medical costs associated with treating migra-
ines,6,7 and the economic impact of headache and
post-headache symptoms on labor productivity losses,
have been widely studied.8-13 Further, questionnaires
that capture patient-reported outcomes have also
been used to understand the impact of migraines as
they shed light on migraineurs’ quality of life related to
work, normal family life and relationships, and the
emotional consequences of living with the unpredict-
ability of migraines.1,14-17

Although evaluations of productivity losses and
health-related quality-of-life impacts have proven
useful in understanding the burden associated with
headache and post-headache symptoms, they do not
quantify the relative importance of the 2 types of
symptoms from a patient perspective. That is, which
migraine symptoms are considered more damaging,
and which migraine treatment features would be con-
sidered more highly valued by migraineurs them-
selves? In this study, we did not focus on evaluations
of productivity losses or health-related quality-of-life
impacts based on patient-reported outcomes. Instead,
we quantified migraineurs’ perceived value of reduc-
ing the severity and duration of headache and post-
headache symptoms.

To evaluate and compare migraineurs’ assess-
ment of the impact of headache and post-headache
symptoms within a general preference-theoretic
framework, we conducted a discrete-choice experi-
ment (DCE), also known as a choice-format,
conjoint-analysis survey, in which subjects indicated
their preferred alternative in a series of pairs of hypo-
thetical migraine treatments. Each migraine treat-
ment affected the amount of time a patient would
experience specific headache and post-headache
symptoms within a clinically relevant 24-hour period.

METHODS
DCEs increasingly are being used to quantify

preferences for outcomes associated with medical
treatments.18 The principle behind DCEs is that treat-
ments can be thought of as combinations of outcomes
accepted by patients when they agree to or choose a
medical intervention. Thus, patients’ choices for con-

structed treatments indicate the extent to which treat-
ment outcomes satisfy patients’ needs or wants.19,20

The outcomes used to characterize medical treat-
ments in DCEs are commonly known as attributes.
Attributes can include treatment-related clinical
and patient-reported outcomes.21-25 Each attribute is
assigned multiple levels that define the severity or the
likelihood of an outcome. For example, pain severity
could be classified as mild, moderate, or severe, or
indicated by the effect of pain on restrictions of daily
activities. Different treatment profiles are character-
ized by varying outcome levels for a common set of
treatment attributes.

Better efficacy obviously is more desirable than
poorer side effects. However, people often are willing
to accept some level of a less desirable outcome in
return for a higher level of a more desirable outcome.
The pattern of such choices under appropriate experi-
mental controls can reveal the relative importance of
treatment attribute levels. In determining the relative
impact of headache and post-headache symptoms for
migraineurs, this study evaluated migraineurs’ will-
ingness to accept trade-offs among symptom severity,
symptom duration, and symptom-free time.

Data.—The sample frame consisted of a nationally
representative online consumer panel (GfK Knowl-
edge Networks, Inc., Palo Alto, CA, USA). Eligible
respondents were US residents with a self-reported
physician diagnosis of migraine and who were at least
18 years of age. Of the 1067 individuals invited to
participate, 698 (65%) responded to the invitation. Of
those who responded, 539 (50.5%) were eligible and
consented to take the survey. All of the 539 eligible
subjects completed the survey.

While all eligible subjects indicated having a phy-
sician diagnosis of migraine, 48 (9%) also reported
experiencing cluster headaches. However, only 29
(5.4%) reported symptoms consistent with cluster
headaches. We omitted these 29 subjects from the
dataset.All other subjects who reported having a phy-
sician diagnosis of migraines and were at least 18
years of age were kept in the final sample, leaving a
final sample size of 510 for estimation purposes.
Figure 1 presents the proportion of respondents
included in each part of the recruitment process and
the final sample used in this study.
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Survey Instrument.—The survey instrument
included questions about the subjects’ experiences
with migraines and the type of treatment they use to
manage migraine symptoms. We also included 8
trade-off questions in which respondents were asked
to choose between migraine treatments with differ-
ent attribute levels. Clinical experts were consulted
to determine the set of treatment attributes and
attribute definitions included in the survey. The levels
of the attributes in the survey also were determined in
consultation with clinical experts to ensure that the
range of the levels for each treatment attribute
encompassed the range of duration and severity seen
in clinical practice. To evaluate the salience of the
attributes and levels, a draft survey instrument was
pretested using face-to-face, semi-structured inter-
views with 20 patients in Philadelphia, Pennsylvania,
and in Raleigh, North Carolina. Both the draft and
final surveys were approved by RTI International’s
Office of Research Protection and Ethics (Research
Triangle Park, NC, USA).

We described each hypothetical migraine treat-
ment in the trade-off questions as consisting of 3
phases: (1) headache phase, (2) post-headache phase,
and (3) symptom-free phase.Treatment profiles speci-
fied how long each phase lasted within a 24-hour
period and the severity of the symptoms experienced
during the phase.

Table 1 summarizes the list of attributes, with
the associated phases, that were used to construct
the trade-off questions. For the headache phase, we
included the duration and severity of the headache
symptoms. For the post-headache phase, we included
the duration of limitations on activities of daily living
related to post-headache symptoms. The duration of
the symptom-free phase was simply the difference
between the combined headache and post-headache
phase durations and 24 hours. The chance that the
migraine episode would return in a 24-hour period
completed the set of attributes.

Each trade-off question presented a choice
between 2 hypothetical migraine treatments with

Fig 1.—Proportion of respondents in each stage of data collection and final sample size.
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varying levels of the attributes shown in Table 1. For
each question, respondents indicated which medi-
cines they would choose if these were the only treat-
ment options available. Figure 2 presents an example
trade-off question (also known as choice question).

A widely accepted algorithm was used to gener-
ate an experimental design of treatment profile pairs
that maximize the amount of statistical information
that can be obtained from a given number of
questions.26-30 The experimental design ensured that
all severity–duration combinations were statistically
identifiable. The resulting design consisted of 64
choice questions divided into 8 survey versions of 8
questions each.

Analysis.—Except for chance of recurrence, all
symptom attributes in Table 1 were modeled as cat-
egorical variables interacted with outcome durations
in 30-minute increments. A random parameters logit
(RPL) model provided an estimate of the mean pre-
ferences for each outcome in our study design. A
latent class logit (LCL) model was used to evaluate
variations in the preference for outcomes across

respondents, and to estimate the relationships
among such variations and observable respondent
characteristics.

In the RPL model, treatment choice is explained
by the attribute levels for the treatments in the choice
questions. The RPL model was used to estimate a
parameter for each outcome level, indicating the rela-
tive preference for the levels of the outcomes.31 These
parameter estimates can be interpreted as mean pref-
erence weights, indicating the preference for each
attribute level. Greater preference for an outcome is
associated with greater relative preference weights.
Relative preference weights can also be related to
the marginal impact that each attribute level has on
the probability that a treatment is selected by
migraineurs. Preference weight estimates are relative
to the mean treatment profile in the experimental
design.

Unobserved variation in the preference for out-
comes across the sample can bias estimates in con-
ventional logit choice models. RPL models avoid this
potential bias by estimating additional parameters

Table 1.—Attributes and Levels for the Trade-Off Questions

Attributes Levels

Headache phase:
Migraine headache

phase symptoms

Severity:
• Throbbing with no sensitivity to light and sound or severe nausea
• Throbbing head pain and sensitivity to light and sound, no severe

nausea
• Throbbing head pain and severe nausea, no sensitivity to light and

sound
• Throbbing head pain, sensitivities to light and sound, and severe nausea

Duration:
• 30 minutes
• 1 hour
• 3 hours
• 8 hours

Post-headache phase:
Limitations on ability to

work and participate
in social activities

Severity:
• No limitations (only shown with “0 hour” post-headache duration)
• Difficulty doing work and social activities
• Cannot work or participate in social activities

Duration:
• None (0 hour)
• 4 hours
• 8 hours
• 16 hours

Symptom-free phase Severity:
• No symptoms

Duration:
• Difference between 24

hours and the sum of
the durations of the
headache and post-
headache phases

Chance headache
returns within
24 hours

Risk level:
• No chance
• 10% chance
• 33% chance
• 50% chance
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that characterize the distribution of preferences for
attributes and control for its impact on the model
estimates.32

Although RPL avoids biases from unobserved
variation in the preference for attribute levels, it does
not explain these variations with observable respon-
dent characteristics. To explain variations in prefer-
ences with observable respondent characteristics, we
used an LCL model.33 The LCL model is a logit model
that assumes that each respondent belongs to one of
several data-defined classes or groups with similar
preferences. LCL models stratify choice patterns into
these data-defined classes and estimates a set of rela-
tive preference weights for each class. Although the
probability that a patient belongs to any specific class
is not directly observed, once choice patterns have
been stratified into classes, it is possible to determine

the probability that a patient with given characteris-
tics is a member of each class.

Statistical significance of the differences in rela-
tive preference weights and the impact of personal
characteristics on class membership was set at a 95%
confidence level (P < .05). Both the RPL and LCL
models were estimated using NLOGIT version 4.0
(Econometric Software, Plainview, NY, USA).

RESULTS
Sample Characteristics.—Table 2 summarizes the

demographic characteristics of people who were
invited to complete the survey but did not reply to the
invitation, people who replied to the invitation to
participate but did not complete the survey, and
respondents who replied and completed the survey.
The mean age of respondents who completed the

Fig 2.—Example trade-off question.
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survey was 44 years. Most surveyed subjects were
female (78%), white non-Hispanic (70%), and had at
least some college education (59%). Fifteen percent
of the subjects were disabled or unable to work, and
52% were employed.

People who did not complete the survey (non-
respondents) had a mean age of 40 years for those
who did not reply to the invitation, and 45 years for
those who replied but did not complete the survey.As
with respondents, most non-respondents were female
and white non-Hispanic. More non-respondents had
at least some college education and were employed.
Some of these differences were statistically signifi-
cant. Table 2 also shows information on the signifi-
cance of the differences that we found between
respondents and non-respondents.

Among respondents, the mean age at which sub-
jects were diagnosed with migraine was 25 years. The
four most commonly used prescription medicines
were sumatriptan (14%), rizatriptan (6%), zolmitrip-
tan (3%), and hydrocodone (3%). Approximately
41% of subjects reported having less than 1 migraine
attack per month, while 45% of subjects reported
having between 1 and 4 migraine attacks per month,
and about 13% reported having 5 or more attacks
per month. Fifty-three percent of subjects experi-
enced visual disturbances, and 47% of subjects expe-
rienced eye pain during the pre-headache phase.
During the headache phase, most subjects experi-
enced throbbing or pounding head pain (86%), pain
on one side of the head (69%), pain worsening with
activity (76%), nausea (69%), sensitivity to light
(90%), neck pain or discomfort (53%), irritability
(60%), difficulty thinking or concentrating (82%), or
feeling tired and sluggish (52%). The majority of
subjects also reported feeling tired and sluggish in
the post-headache phase (68%). Most subjects
(72%) reported that it took them 1 hour or longer to
reach the symptom-free phase after taking a
migraine medicine, with the average time being 6.2
hours.

A majority of subjects (52%) reported that a
typical migraine would last more than 12 hours if left
untreated. Subjects reported that their migraines
returned within 24 hours 24% of the time. Among
subjects who took both a triptan and a non-steroidal

anti-inflammatory drug to treat migraines, 6% used
both to treat the same migraine, and 37% reported
using the non-steroidal anti-inflammatory drug first.
Most subjects (67%) took migraine medicine either
before or as soon as they felt pain, and 42% of sub-
jects always took their medicine the same way. The
most bothersome symptom reported was throbbing
or pounding head pain (85%), and the least bother-
some symptom was back pain (16%).

Comparing Headache and Post-Headache
Symptoms.—Table 3 shows the parameter estimates
from the RPL model and the marginal choice prob-
abilities associated with each attribute level. Results
are normalized at zero for the mean effect of all pro-
files presented to respondents in the survey.

Specification tests indicated that relative prefer-
ences for headache phase outcomes were approxi-
mately linear in duration. In other words, that relative
preferences for a 1-hour change in symptom duration
is about the same, regardless of whether the overall
duration from which the change occurs was short (eg,
1.5 hours) or long (eg, 8 hours). Functional form tests
indicated that the relative preference for the 2 levels
of post-headache activity restrictions were quadratic
in duration, which means that the effect of an addi-
tional hour of activity restriction changed for longer
restriction durations.

Figure 3 compares the relative preference
weights for migraine headache severities for different
durations. The relative preference weights over time
are calculated by simply multiplying the parameter
estimate obtained from the RPL model for the
symptom severity of interest by the number of hours
that the symptoms are assumed to last. In Table 3,
these parameters were implicitly multiplied by one.
Given that units of symptom duration were set to
represent 30 minutes, the parameter estimates in
Table 3 also represent the relative preference weights
for the effect of 30 minutes with each time-dependent
outcome. To calculate the effect of 8 hours with any
time-dependent outcome, one would have to multiply
the parameter estimates in Table 3 by 16 (16
30-minute units equal 8 hours).

Logically, the most preferred outcome in the
headache phase was having a migraine headache with
no sensitivity to light or sound and no nausea. The

Headache 7



Table 3.—Relative Preference Weights and Marginal Probabilities From Random Parameters Logit Model

Outcome
Parameter Estimates

(Standard Error)
Marginal Probability

(Standard Error)

Interaction between
continuous headache
phase duration and
headache symptoms†

Throbbing head pain with no sensitivity to light and
sound or severe nausea

-0.025 (0.028) -0.006 (0.003)

Throbbing head pain and sensitivity to light and
sound, no severe nausea

-0.027 (0.031) -0.007 (0.004)

Throbbing head pain and severe nausea, no sensitivity
to light and sound

-0.033 (0.034) -0.008 (0.004)

Throbbing head pain, sensitivities to light and sound,
and severe nausea

-0.043 (0.033) -0.011 (0.004)

Interaction between
continuous post-
headache phase
duration and
post-headache
symptoms†

Difficulty doing work and social activities 0.004 (0.004) 0.001 (0.001)
Quadratic term for difficulty doing work and social

activities
0.001 (0.000) 0.000 (0.000)

Cannot work or participate in social activities -0.004 (0.004) -0.001 (0.001)
Quadratic term for not being able to work or

participate in social activities
0.001 (0.000) 0.000 (0.000)

Chance the same
migraine will return
within 24 hours

No chance 0.660 (0.093) 0.159 (0.011)
10% chance 0.426 (0.076) 0.105 (0.009)
33% chance -0.175 (0.058) -0.044 (0.007)
50% chance -0.911 (0.118) -0.213 (0.014)

Symptom-free time† Continuous symptom-free phase duration 0.129 (0.025) 0.032 (0.003)

†Assumed change in duration is from no time to 1 hour.

Fig 3.—Preference weights for migraine headache severities over time (n = 510). The parameter estimates from random parameters
logit models are log-odds estimates representing the migraine respondents’ preferences for attribute level. The vertical bars around
each mean preference weight denote the 95% confidence interval for the point estimate. Estimates are most accurate for the
average number of hours in the headache phase. Hence, confidence intervals of approximately 2.5 hours are the smallest. In several
cases, the confidence interval is smaller than the marker used for the point estimate.
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least preferred outcome in the headache phase was
experiencing throbbing head pain with sensitivity to
light or sound and nausea. As expected, respondents
perceived more discomfort from severe nausea than
from sensitivity to light or sound.

The vertical bars around each parameter esti-
mate in Figure 3 indicate 95% confidence intervals.
Mean estimates are statistically different from each
other at the 5% level of significance or better if con-
fidence intervals do not overlap for adjacent levels
of a particular attribute. All preference weights for
different severities of headache symptoms were sta-
tistically different from preference weights for no
symptoms. However, differences in respondents’ pref-
erences were not statistically significant across head-
ache severities.

Figure 4 shows preference weights for daily activ-
ity limitations during the post-headache phase for
different durations.To calculate these effects, it is nec-
essary to consider the duration of interest and the
squared value of that duration, and multiply them by
the parameter on the severity of interest and the
parameter on the quadratic term for that severity,
respectively. Respondents again logically preferred
having difficulty with work and other social activities

to not being able to work or participate in social
events. Again as expected, time with no symptoms
was the most strongly preferred outcome. Contrary to
results for outcomes in the headache phase, impor-
tance weights for outcomes in the post-headache
phase were statistically significantly different among
daily activity limitations.

We used the relative preference weights to cal-
culate importance weights for different durations of
headache and post-headache symptoms. For a given
duration, differences in the preference weights indi-
cate the relative importance of moving from one
attribute level to another attribute level. For example,
the relative importance of an improvement from 8
hours of throbbing pain with no nausea and sensitiv-
ity to light or sound to having no symptoms at all for
8 hours is approximately 2.4 (2.1 minus −0.3). Simi-
larly, in the post-headache phase, an improvement
from 16 hours of difficulty doing work or social activi-
ties to no post-headache limitations for 16 hours has a
relative importance of approximately 2.1 (4.1 minus
2). Therefore, an improvement from 8 hours of throb-
bing pain with no nausea and sensitivity to light or
sound to having no symptoms is about as important to
patients as an improvement from 16 hours of diffi-

Fig 4.—Preference weights for limitations during post-headache phase over time (n = 510). The parameter estimates from random
parameters logit models are log-odds estimates representing the migraine respondents’ preferences for attribute level. The vertical
bars around each mean preference weight denote the 95% confidence interval for the point estimate. Estimates are most accurate
for the average number of hours in the post-headache phase. Hence, confidence intervals of approximately 7 hours are the smallest.
In several cases, the confidence interval is smaller than the marker used for the point estimate.
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culty doing work or social activities to 16 hours of no
post-headache limitations (2.4 divided by 2.1 = 1.14).
We compared the relative importance of migraine
symptoms using the relative preference weights
derived from the estimates in Table 3. The absolute
scale of relative importance scores is arbitrary, and
the importance score for each attribute level is mean-
ingful only when compared with other importance
scores.

Relative Importance of Treatment Features.—The
vertical distance between the preference weight for
the best and worst levels of an attribute can be inter-
preted as the overall relative importance of the
attribute over the ranges presented in the survey.
Figure 5 compares the mean relative importance
scores (and 95% confidence intervals) for the treat-
ment attributes in the study.

Given the range of levels of the attributes in the
study, the most important attribute to respondents
was not being able to work or participate in social
activities for 16 hours. The possibility of recurrence
was more important than 3 hours of throbbing head
pain with nausea and sensitivity to light or sound
(P > .05). As duration in a migraine phase decreased,
the importance of symptom severity during that
phase also decreased.

We can compare relative importance among
attributes as we did for changes in attribute levels. For
example, an improvement from 16 hours of not being
able to work or participate in social activities to no
symptoms was more than 5 times as important as an
improvement from 4 hours of not being able to work
or participate in social activities to no symptoms.

Although mean relative importance differed
across attributes, some of these differences were not
statistically significant. For example, 8 hours of throb-
bing head pain with nausea and sensitivity to light or
sound was not statistically different from a 50%
chance of recurrence at the 5% level of significance
(P > .05).

Relative Effect of Possible Migraine Medica-
tions.—As an example of the type of evaluations that
can be made with the preference information col-
lected in this study, we considered 4 outcome profiles
that could result from migraine treatments. Figure 6
summarizes the relative effect of each profile on
migraineurs’ reported level of well-being.To calculate
the effect of each profile, we summed preference
weights for each migraine symptom in the profiles.
For example, 30 minutes of headache symptoms
without nausea or sensitivity to light and sound had a
preference weight of -0.006. The preference weight

Fig 5.—Importance weights (n = 510). The vertical bars around each mean importance weight denote the 95% confidence interval
for the point estimate. †Absolute difference in log odds between the best and worst levels of each attribute.
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for 8 hours of not being able to do work or social
activities was -0.5. Adding the two weights (-0.5006),
we calculate the effect of having 30 minutes of head-
ache symptoms without nausea or sensitivity to light
and sound, followed by 8 hours of not being able to do
work or social activities.

In Figure 6, the effect of each profile is scaled
relative to the least damaging migraine episode (no
symptoms during the headache or post-headache
phase), assigned a value of 10, and the worst profile
that can be created with the attributes and levels in
the study, assigned a value of zero.Although the abso-
lute value of the effects in Figure 6 is arbitrary, the
relationships among the values for the profiles reflect
their relative importance. For example, having a head-
ache for 30 minutes, followed by no pain or limita-
tions on daily activities, has a relative importance
score of approximately 9.9. On the other hand, having
the same headache for 30 minutes, but followed by
16 hours of not being able to do any social or family
activities, has a relative importance score of approxi-
mately 2.2. Thus, a treatment that prevents post-
headache symptoms is about 4.5 (9.9 divided by 2.2)
times as important as having the same headache fol-
lowed by 16 hours of not being able to do any work or
social activities. On the other hand, 8 hours of the

most severe headache symptoms (7.7) were consid-
ered equivalent to an hour of headache without light
and sound sensitivity or nausea, 12 hours of some
activity limitations, and a 10% chance of recurrence
(7.7).

Patient Characteristics and Preferences.—The LCL
model identified 3 respondent classes. The number
of respondent classes was determined using the
Bayesian information criterion (BIC).34 Because LCL
estimates a set of preference weights for each respon-
dent class, adding classes increases the number of
parameter estimates required, which can result in
overfitting the model. The BIC quantifies the model
fit but adds a penalty for each additional class
requested by the user. Table 4 shows the parameter
estimates and standard errors for each of the 3 classes
and estimates for the parameters determining class
membership.

Although no single respondent characteristic
determined the probability of being in a given class,
certain respondent characteristics increased the prob-
ability of being in a given class. We call these para-
meters class membership parameters. Estimates on
class membership are relative to the effect of each
characteristic on the probability of being in class 3.
For example, if a class membership parameter for

Fig 6.—Relative effect of medications for 4 treatment profiles (n = 510).
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class 2 is positive and significant in a specific charac-
teristic, it means that having that characteristic
increases the chance of being in class 2 relative to
the chance of being in class 3. Respondents had a
greater likelihood of being members of class 1 if
they reported having a higher level of education
(estimate = 1.12, standard error = 0.5532, P = .04).
Respondents were less likely in class 1 and class 2 if
they reported experiencing moderate or severe post-
headache symptoms, as opposed to milder symptoms.
Finally, respondents had a greater chance of being
members of class 3 if they reported experiencing
more debilitating migraine episodes. Although not
shown in Table 4, the result for class 3 can be inferred
because reports of having debilitating migraine epi-
sodes decrease the chance of being in class 1 and class
2.

Respondents who were likely in class 1, approxi-
mately 62% of the total sample, were negatively
affected by any type of migraine, did not distinguish
between sensitivity to light or sound and nausea, but
were concerned about experiencing the most severe
type of headache. Respondents who were likely in
class 2, approximately 20% of the total sample, had
little concern about milder headaches. However,
these respondents tended to be much more con-
cerned about limitations in daily activities. Respon-
dents who were likely in class 3, approximately 18%
of the total sample, were particularly concerned about
the chance of recurrence.

DISCUSSION
As one might expect in the real world, mi-

graineurs in our study were strongly affected by the
pain associated with headache symptoms. Although,
on average, other symptoms such as sensitivity to light
and sound plus pain, and nausea plus pain, affected
migraineurs more than pain alone, the impacts of
these additional symptoms were small and not statis-
tically different from pain alone at the study sample
size.

In terms of post-headache symptoms, mi-
graineurs in our study discriminated clearly among
levels of limitations on daily activities. Even experi-
encing only some difficulty in doing daily social and
family activities had statistically significant impact on

migraineurs’ perceived level of well-being. Specifi-
cally, our results suggested that, for short periods of
post-headache symptoms, the change from no limita-
tions to some limitations on daily activities affects
migraineurs more than a change from already having
some limitations to not being able to do daily activi-
ties altogether. For longer periods of post-headache
symptoms, this relative impact of post-headache
symptoms is reversed.

With respect to symptom duration, an hour of
headache symptoms was perceived to have a greater
impact than post-headache symptoms. However, as
shown in the scoring of the example treatment pro-
files, the accumulated effect of post-headache symp-
toms can affect patient well-being as much as the
headache symptoms if the post-headache symptoms
last long enough.This result highlights the importance
of measuring incidence of post-headache symptoms
in the population of migraineurs, and suggests that
focusing on the burden associated with the headache
phase alone may significantly underestimate the
impact of migraines to patients.

Preferences for symptom severity and duration
varied across respondents in the sample.Although, on
average, respondents in the study were concerned
with both headache and post-headache symptoms, a
closer look at individual preferences indicated that
most respondents appeared to be more concerned
with the impact of headache symptoms. A smaller yet
significant number of respondents perceived post-
headache symptoms as having a more detrimental
effect than headache symptoms.

Our results also indicated that reported migraine
severity is a strong predictor of treatment outcome
preferences. Respondents who reported experiencing
more debilitating migraine headaches (ie, class 3
respondents) logically were the most affected by the
possibility of recurrence. On the other hand, pain is a
subjective experience, and some respondents who
reported experiencing milder migraine attacks simply
may have a higher pain threshold, and consequently
were less concerned by mild headaches and more
concerned with the features of migraine headaches
that affected their everyday lives (ie, class 2 respon-
dents). Finally, other respondents had milder and less
frequent migraine episodes. To respondents in this

Headache 13



category (ie, class 1), any migraine headache was per-
ceived to significantly affect them.

It is important to note that the distribution of the
classes we identified and the variations in preferences
for migraine symptoms are not intended to character-
ize the experience of migraineurs in clinical practice.
These results are only meant to elicit potential differ-
ences in the impact of headache or post-headache
symptoms across the migraineurs types that we were
able to identify in our sample. To describe clinical
practice with our relative preference results, it would
be necessary to only consider the importance of
current symptom experienced by migraineurs. Fur-
thermore, it would be necessary to determine the dis-
tribution of the identified migraineurs types in the
general population and weigh our sample accord-
ingly. Both of these steps go beyond the scope of the
current study.

While choice-format, conjoint-analysis methods
are increasingly used to support regulatory decisions,
to identify optimal treatment guidelines, and to
promote patient-centered medicine, such methods
have limitations.The most important limitation is that
respondents evaluate hypothetical treatments. DCE
trade-offs are intended to simulate plausible clinical
decisions but obviously do not have the clinical or
emotional consequences of actual decisions.Thus, dif-
ferences can arise between stated and actual choices.
We attempted to minimize such potential differences
by offering treatment alternatives that mimicked
real-world trade-offs as closely as possible. Neverthe-
less, there are many factors that can influence actual
treatment decisions that are not accounted for in our
study. In particular, simplified hypothetical settings
ignore important real-world contexts, including
severe headaches that occur at inconvenient times,
such as a wedding or job interview, compared with
days without important plans or activities. Also, con-
sensus on methodological standards is evolving; thus,
our approach is one among several alternative pref-
erence elicitation methods available to outcomes
researchers.35 Finally, even though the panel used to
recruit subjects for this study is representative of the
American population as a whole, and migraine is a
highly prevalent condition, the portion of the panel
who completed this preference survey might not be

strictly representative of the general population of
migraineurs.

[Correction added on July 17, 2013, after first online
publication: The Acknowledgements section was
omitted from the originally published article.]
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