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Abstract—Background: Migraine is a highly prevalent and disabling illness that remains substantially undiagnosed in
primary care. Because of the potential value of a screening tool, the current study was designed to establish the validity
and reliability of a brief, self-administered migraine screener in patients with headache complaints in the primary care
setting. Methods: A total of 563 patients presenting for routine primary care appointments and reporting headaches in the
past 3 months completed a self-administered migraine screener. All patients were then referred for an independent
diagnostic evaluation by a headache expert, of whom 451 (80%) completed a full evaluation. Migraine diagnosis was
assigned based on International Headache Society criteria after completing a semi-structured diagnostic interview.
Results: Of nine diagnostic screening questions, a three-item subset of disability, nausea, and sensitivity to light provided
optimum performance, with a sensitivity of 0.81 (95% CI, 0.77 to 0.85), a specificity of 0.75 (95% CI, 0.64 to 0.84), and
positive predictive value of 0.93 (95% CI, 89.9 to 95.8). Test-retest reliability was good, with a kappa of 0.68 (95% CI, 0.54
to 0.82). The sensitivity and specificity of the three-item migraine screener was similar regardless of sex, age, presence of
other comorbid headaches, or previous diagnostic status. Conclusions: The three-item ID Migraine™ migraine screener
was found to be a valid and reliable screening instrument for migraine headaches. Its ease of use and operating
characteristics suggest that it could significantly improve migraine recognition in primary care.
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Despite the prevalence,1-5 severity,5,6 and burden of
migraine,7-12 recent surveys suggest that fewer than
half of current migraine sufferers have ever received
a medical diagnosis of migraine.13 Only one-third of
migraine sufferers currently receive treatment with
prescription drugs.4,14 The low rates of diagnosis and
treatment have several causes, including low rates of
medical consultation specifically for headache. Although healthcare utilization has increased for migraine,4,13,15,16 fewer than half of migraine sufferers
have consulted a doctor for a complaint of headache
in the previous year.13 Barriers to effective migraine
diagnosis have been reviewed elsewhere.13,17-23
Migraine is one of the leading reasons for outpatient visits to neurologists in the United States.17,18
Further, neurologists play a leadership role in efforts
to improve migraine diagnosis and treatment in primary care. Recognition of migraine in primary care
settings may lead to neurologic referral for the patients who require specialty care. To improve diagnosis in primary care settings, the US Headache
Consortium Guidelines recommended the use of
screening or case-finding instruments.23 Although
screening sometimes refers to detection of an illness

early in its course during an asymptomatic phase,
herein we use the term to refer to the detection of
previously undiagnosed individuals with migraine.
An ideal screening instrument for migraine should
be brief and easy to use (physician focus groups had
previously suggested that a three-item screener
would be ideal). It should have sufficient sensitivity
to detect most patients with migraine and sufficient
specificity to minimize the number of patients who
screen positive for migraine but do not have the
condition.
There have been efforts to develop screening instruments for migraine.24-30 Some studies were conducted in specialty referral settings,27 or in the
general population, and results may not be applicable to the setting of intended use—primary care.30
Other studies did not have optimal expert confirmation of the migraine diagnosis, i.e., verification by a
headache specialist applying International Headache
Society (IHS) criteria.25,29 Still others developed instruments that either had unfavorable performance
characteristics or were too time-consuming or burdensome for routine use in primary care.24-27
Our goal was to establish the validity and reliability
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of a brief screening instrument that uses self-report by
the patient and has both the sensitivity and specificity
that would make it useful in the outpatient primary
care setting. Because the setting of intended use was
primary care, in our validation study screening occurred in the primary care setting. The gold standard
diagnostic assessment was subsequently performed by
headache experts applying IHS criteria.31 We conducted reliability and validity studies using a nineitem screener. After an item reduction process, we
developed a three-item screener that was a subset of
the initial screener. We then conducted a second study
to compare the reliability of responses on the threeitem screener to the full nine-item scale.
Subjects and methods. Study setting. The validity and reliability studies were conducted in the United States at 27 primary
care practice (PCP) sites and 12 headache specialty practice sites.
Headache specialty sites were selected for their geographic diversity and for the availability of a diagnostician (neurologist or internist) with a national reputation for expertise in headache
diagnosis, and experience in migraine diagnosis for research studies. In addition, as noted below, diagnostic procedures were standardized across headache expert sites. PCP sites were selected for
their proximity to the headache specialist site; PCP sites that
regularly referred to the headache specialist site were excluded to
avoid selection bias. Patients were enrolled between April 2000
and August 2000.
Study subjects. All men and women aged 18 to 55 years old,
inclusive, who were visiting a PCP office for any reason (including
a specific medical complaint or routine follow-up care) were potentially qualified to participate in the initial screening phase of the
study. Additional entry requirements included the ability to read
and write English, lack of participation in a previous Pfizersponsored migraine study, and the report of two or more headaches in the previous 3 months. In addition, because the goal of
the screener was to identify migraine among PCP attendees complaining of headache, eligible subjects had to indicate that they
had experienced a headache that had limited their ability to work,
study, or enjoy life, or simply that they might wish to speak with a
healthcare professional about their headaches. After one-third of
the sample had been enrolled, we added an additional entry criterion that excluded patients with a previous diagnosis of migraine
to ensure that a high proportion of patients had not previously
been diagnosed with migraine.
The study protocol was reviewed by a central Institutional
Review Board (IRB) or, if available, by the local IRB at the individual site. The benefits and expectations of study participation
were explained to each patient, and written informed consent was
obtained. Patients were reassured that declining to participate
would in no way affect the care or treatment that they had come
to receive from their PCP.
Study procedures. The overall scale validation process was
divided into three phases: In phase one (completed before the
current study), a nine-item screener was developed by a consensus
panel based on IHS criteria and empirically tested for patient
acceptability in a study that evaluated the prevalence, clinical
characteristics, associated disability, and treatment characteristics of headache sufferers in the primary care setting.32 In phase
two, reported on here, an independent sample of patients was
recruited from a different set of sites for the current validity and
reliability studies. Based on this study, we developed a three-item
migraine screener. In phase three, we administered the nine-item
phase two screener and the three-item subset to determine if
formatting changes altered the performance of the screener. This
final agreement study was conducted in a third independent sample of subjects.
The validation study, which is the primary focus of the current
report, had two components: 1) a PCP-based migraine screening
phase and 2) a headache expert diagnostic evaluation phase. In
the first part, outpatients visiting their PCP office who met the
entry criteria itemized above were asked to complete the migraine
screener, a self-rated paper-and-pencil questionnaire.
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The initial screener consisted of nine questions that were developed by a consensus panel based on IHS criteria and empirically tested for patient acceptability in a previous study designed
to evaluate the prevalence, clinical characteristics, associated disability, and treatment characteristics of headache patients in the
primary care setting.32 None of the patients used in the previous
study were included in the current study. Eight questions were
rated by the patient on an ordinal severity scale whose four descriptors were “never,” “rarely,” “less than half the time,” and
“half the time or more.” These response options had been shown
previously to improve the accuracy of a diagnostic telephone interview for migraine, with false positive symptom reporting minimized by categorizing “rarely” along with “never” as a negative
response.33 Four of these questions focused on the IHS-defined
pain features of migraine and three of the IHS-defined associated
symptoms of migraine. One question on aura was included. The
ninth question focused on the number of days the patient reported
that the headaches limited his or her ability to work, study, or do
what he or she needed to do. This question quantified the days of
disability caused by a patient’s headache over the previous 3
months. Our goal was to draft an overly inclusive questionnaire,
and then identify the items with the greatest discriminative validity for migraine. These items were to be used to develop the
simplest possible instrument with the best possible operating
characteristics. Additional questions not used for case-finding obtained information on age, sex, race, previous diagnosis, and frequency of headaches.
Headache specialist diagnosis. In the validation study, the
patient-based screener was not scored or discussed with the patient, but was reviewed for completeness by the PCP or a member
of his or her staff. The patient was then referred to a headache
specialist for a structured diagnostic headache evaluation, within
2 weeks of PCP screening. Results of the migraine screener were
not available to the headache specialist.
The second part of the phase two validation study, the gold
standard diagnosis by the headache specialist, included a medical
history, physical examination, comprehensive neurologic history
and examination (including additional diagnostic tests if clinically
indicated), and a semi-structured interview that included the IHS
features of migraine supplemented by additional questions relating to family history and medical treatment history. In addition to
asking the required questions, the headache expert was encouraged to probe for clinical information necessary to clarify the
differential diagnosis.
Based on the evaluation detailed above, the headache specialist
completed a symptom checklist based on IHS criteria31 and assigned
a clinical diagnosis of migraine (IHS 1.1, 1.2), migrainous disorder
(IHS 1.7), or other headache. A computer-based algorithm was run
on the symptom checklist and on the IHS criteria, and compared
with clinician diagnoses. A patient was judged to have met operationally defined criteria for a diagnosis of migraine based on either
the algorithm-based approach or an IHS diagnosis.
If the patient requested it, the results of the specialist diagnostic evaluation were forwarded to his or her PCP.
Health-related quality of life (HRQoL) and functional measures. During the headache specialist evaluation, patients completed several self-administered HRQoL and functional measures,
including the Migraine-Specific Quality-of-Life Questionnaire,
version 2.1 (MSQ),34 a 14-item scale designed to assess the effect of
migraine on HRQoL. Patients also completed the Migraine Disability Assessment (MIDAS) questionnaire,35-38 which asks patients to record lost time due to headache in three domains: paid
work, chores (household work), and nonwork activities (social,
family, and leisure activities). In addition, patients completed the
Migraine-Related Work Productivity Questionnaire (WPQ-24),39 a
24-item scale designed to assess the effect of migraine on work
productivity and work functioning. Finally, they completed the
Henry Ford Hospital Headache Disability Inventory (HDI),40,41 a
25-item scale designed to assess the effect of migraine on daily
activities and functioning.
Test-retest reliability sample. To assess test–retest reliability,
a subset of 123 patients, approximately 25% of the sample at each
PCP site, were randomly selected to complete the migraine
screener for a second time at home, approximately 2 to 7 days
after first completing the screener at the PCP office, but before
visiting the headache specialist. Participants in the reliability
study were asked to mail the second screener directly to an inde-

pendent study monitor to minimize the possibility that the headache expert might see it.
Short-form/long-form migraine screener agreement study. The
original migraine screener was a nine-item scale, with a choice of
four responses permitted for the first eight items, and a numerical
response for the ninth item (disability days). Based on analysis of
the initial data set, we developed a three-item screener that provided excellent operating characteristics and brevity. We were
concerned that the three items embedded in a longer questionnaire might perform differently than the three items as a standalone scale. We therefore conducted a second study at nine PCP
sites selected from the previous study participants, using a new
patient sample. The goal of this study was to assess the level of
agreement between the three-item screener used in isolation vs
the three items embedded in the original screener. As a secondary
aim, we also compared the original four-category response options
with a binary (yes/no) response option in an attempt to further
simplify the instrument. Patients were recruited in the PCP setting using the same entry criteria, and received, in random order
and at 5 ⫾ 2 day intervals, three versions of the screener: 1) the
nine-item screener with ordinal responses, 2) the three-item
screener with ordinal responses, and 3) the three-item Identification of Migraine (ID Migraine) Screener with binary responses.
Statistical analyses. Descriptive statistics were performed on
the demographic and clinical variables, as well as on responses on
the migraine screener.
Item selection and validity assessment. Each of the nine
migraine-screener items was analyzed for item-total correlations
and the influence of item elimination on internal consistency
(Cronbach alpha). We planned to eliminate items with poor
(⬍0.20) item-total correlations. We further planned to exclude
highly correlated items. A combination of statistical analysis and
clinical/medical judgment was used to identify redundant questions for deletion.
Validity assessment. Sensitivity and specificity of individual
items were evaluated against the headache specialist’s diagnosis.
Based on prior work, we planned to treat the response to each
item as a binary variable with a “no” assigned to responses of
“never” or “rarely” and “yes” assigned to responses of “less than
half the time” or “half the time or more.”33 We also performed
exploratory analyses to examine how varying the cut-score for the
“yes–no” assignment changed the level of agreement between individual items on the migraine screener and the equivalent
physician-rated items.
To identify the optimal migraine screener, the following analyses were performed. First, using the total score of the nine-item
migraine screener against the gold standard, a receiver-operator
characteristic (ROC) curve was generated. The ROC curve is a
graphical method for evaluating the trade-off between false positive and false negative rates for every possible cutoff. The ROC
graph plots the false positive rate on the x-axis and the true
positive rate (one minus the false negative rate) on the y-axis. The
area under the curve is a measure of the correlation between the
prediction of the screener and the gold standard diagnosis. Using
the method proposed by Halpern et al.,42 the optimal operating
point (OOP) was determined from the ROC curve. The OOP serves
as a cut-score for classifying subjects as likely migraine sufferers
vs nonmigraine sufferers. Based on the OOP, sensitivity and specificity with their 95% two-sided confidence intervals were
calculated.
Second, sensitivity and specificity were calculated using selected migraine screener items based on an algorithm that paralleled the operationalized IHS criteria for migraine.
Third, a logistic regression analysis was performed with the
gold standard diagnosis as the dependent variable and individual
screener items as predictor variables to determine which combination of items was independently associated with the gold standard
diagnosis of migraine. Based on the results of the logistic regression, empirical combinations were chosen using the three items
with the highest individual sensitivities and specificities. An OOP
was then determined from the ROC curve for short versions of the
scale in an attempt to identify the most efficient diagnostic
screener.
Test-retest reliability assessment. The reliability assessment
was performed using the test-retest sample. The test-retest reliability of the refined total score for the migraine screener was
evaluated with an intraclass correlation coefficient using the

Fleiss and Shrout formula.43 Using the intraclass correlation coefficient, the screener-refined total scores at time one (initial screening visit) were compared to the time two (retest visit) scores.
The kappa statistic and percent agreement were calculated to
compare the responses to each of the nine items as binary variables with a “no” assigned to responses of “never” or “rarely” and
“yes” assigned to responses of “less than half the time” or “half the
time or more” at time one compared with time two.
The migraine screener generated a score used for classifying
subjects as likely migraine sufferers vs nonmigraine sufferers.
Test-retest reliability was also calculated on this binary scoring of
the migraine screening questionnaire. For this purpose, the kappa
statistic was used to compare migraine diagnosis by the optimal
migraine screener at time one compared with time two.
The adequacy of the kappa coefficient (K) was evaluated using
the following descriptive ranges: a kappa of 0.40 to 0.59 is considered to be moderate, a kappa of 0.60 to 0.79 is considered to be
substantial, and a kappa ⱖ0.80 is considered to be excellent
agreement.44
Secondary analyses. Secondary analyses examined the impact of the following variables on the sensitivity and specificity of
the optimal migraine screener: sex, age, history of a previous
diagnosis of migraine headache, and presence or absence of other
headache comorbidity. Likelihood ratios were calculated using the
standard formula for a positive likelihood ratio (LR⫹, sensitivity/
1 ⫺ specificity) and for a negative likelihood ratio (LR⫺, 1 ⫺
sensitivity/specificity).

Results. Patient disposition across the PCP and
headache-specialist phases of the study. The inception cohort consisted of 563 patients who met study eligibility
criteria and agreed to participate. Of these, 550 patients
were screened and referred for evaluation by a headache
expert, and 451 (80%) completed the structured diagnostic
assessment, and they constitute the validation sample (figure). The validation sample had a mean age of 39.3 ⫾ 10.1
years, and consisted of 341 women (75.6%) and 110 men
(24.4%). A total of 312 patients (69%) were white, 105
(23%) were African American, 13 (2.9%) were Asian, and
21 (4.7%) reported other races. A total of 223 (50%) were
currently married; 143 (32%) had never married; 70 (15%)
were divorced, separated, or widowed; and 15 patients had
uncertain marital status. In terms of current work status,
332 (74%) reported being employed full-time, 49 (11%)
were employed part time, 30 (7%) were homemakers, 22
(5%) were unemployed, 13 (3%) were students, and 3 (1%)
were retired. Among patients who eventually received a
gold standard diagnosis of migraine, 124 (28%) said they
had received a previous migraine diagnosis.
The 99 patients who completed the screener and were
referred but did not complete the diagnostic evaluation by
a headache expert showed only modest differences from
the validation sample: they tended to be younger (mean ⫾
SD, 31.0 ⫾ 11.6 years vs 39.3 ⫾ 10.1 years), reported less
severe headache pain (moderate to severe, 82.7% vs 92.0%;
p ⬍ 0.01), and reported less nausea (42.7% vs 52.5%; p ⫽
0.07). These differences are consistent with previously reported differences among patients seeking, compared with
those not seeking, medical help for headaches.17
Gold standard diagnosis of migraine. Headache experts assigned a diagnosis based on both a clinical evaluation and IHS criteria (using a semi-structured interview).
The agreement between the two diagnostic methods used
by headache specialists was very high: 97.6% (329/337) of
patients receiving a clinical diagnosis of migraine were
also diagnosed with migraine based on IHS criteria
(checked for accuracy by computer scoring). Similarly,
92.2% (329/357) of patients who met IHS criteria for miAugust (1 of 2) 2003
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Figure. Subject disposition during study.
PCP ⫽ primary care practice.

graine were also given a clinical diagnosis of migraine. An
additional eight patients received a clinical diagnosis of
migrainous disorder, although none of these patients received an IHS criteria-based diagnosis of either migrainous disorder or migraine. A consensus decision was
reached, prior to performing the validation analysis, that
these eight patients would not be classified as having a
gold standard diagnosis of migraine.
Sensitivity and specificity of individual ID Migraine
Screener items. We calculated the sensitivity and specificity of each individual item on the nine-item migraine
screener. The results show that the individual items have
sensitivities ranging from a low of 43% for aura to a high
of 94% for pain intensity (table 1). Specificity was highest
for nausea (81%), photophobia (74%), and aura (74%).
Items providing levels of sensitivity and specificity greater
than 50% each include one-sided pain, exacerbation with
activity, nausea, photophobia, phonophobia, and functional
impairment.
Exploratory analyses examined how varying the cut-score
for “yes–no” assignment changed the level of agreement be-

tween individual items on the migraine screener and the equivalent physician-rated items. Consistent with previous reports,33
we found that the “never/rarely” vs “less/more-than-half-thetime” dichotomization yielded the highest kappas, in the range
of 0.23 to 0.47. These kappas for individual items are only fair,
supporting the plan to combine items.
Developing the migraine screener. We employed three
different approaches to optimizing the migraine screener.
The first approach involved selecting migraine screener
items based on an algorithm that paralleled the operationalized IHS criteria for migraine.31 The results of this item
definition yielded a screener with a sensitivity of 0.81 (95%
CI, 0.77 to 0.85) and a specificity of 0.69 (95% CI, 0.58 to
0.79).
The second method involved simply summing the binary responses to the nine screener items. We generated
an ROC curve by plotting the sensitivity of the screener
total score against one minus the specificity.45 The optimal
operating point was determined to be a total score of six,
which yielded a sensitivity of 0.77 (95% CI, 0.72, 0.81) and
a specificity of 0.74 (95% CI, 0.62, 0.84). Compared to the

Table 1 Sensitivity and specificity of individual screener items vs the gold standard migraine diagnosis*
Item
1. Pain is worse on just one side

Sensitivity

95% CI

Specificity

95% CI

0.75

0.70–0.79

0.50

0.39–0.61

2. Pain is pounding, pulsing, or throbbing

0.87

0.83–0.90

0.22

0.14–0.33

3. Pain is moderate or severe

0.94

0.91–0.96

0.16

0.09–0.25

4. Pain is made worse by activities such as walking or
climbing stairs

0.67

0.62–0.72

0.57

0.46–0.68

5. You feel nauseated or sick to your stomach

0.60

0.55–0.65

0.81

0.71–0.89

6. You see spots, stars, zig-zags, lines, or gray areas for
several minutes or more before or during your
headaches (aura symptoms)

0.43

0.38–0.48

0.74

0.63–0.83

7. Light bothers you (a lot more than when you don’t
have headaches)

0.75

0.71–0.80

0.74

0.63–0.83

8. Sound bothers you (a lot more than when you don’t
have headaches)

0.83

0.78–0.86

0.56

0.45–0.67

9. Functional impairment due to headache in last 3
months†

0.87

0.83–0.90

0.52

0.40–0.63

* Sample size ranged from 438 to 448 owing to occasional missing values.
† Scored positive if disability reported on any 1 day in the past 3 months.
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Table 2 Results of bivariate and multivariate logistic regression models: unadjusted and adjusted odds: ratios for gold standard
migraine diagnosis for each screener item
Item

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

You felt nauseated or sick to your stomach

6.46 (3.61–11.59)

3.97 (1.92–8.20)

How many days did your headache limit you from
working, studying, or doing what you needed to do?

6.98 (4.08–11.95)

3.82 (1.97–7.42)

Light bothered you (a lot more than when you don’t have
headaches)

8.68 (5.05–14.92)

3.30 (1.54–7.06)

The pain was worse on just one side

2.92 (1.78–4.79)

1.66 (0.88–3.14)

Sound bothered you (a lot more than when you don’t have
headaches)

6.03 (3.62–10.03)

1.56 (0.76–3.20)

The pain was made worse by activities such as walking or
climbing stairs

2.69 (1.66–4.37)

1.24 (0.65–2.38)

The pain was moderate or severe

2.81 (1.35–5.85)

0.85 (0.32–2.28)

The pain was pounding, pulsing, or throbbing

1.91 (1.04–3.50)

0.82 (0.35–1.90)

You saw spots, stars, zig-zags, lines, or gray areas for
several minutes or more before or during your
headaches

2.12 (1.25–3.60)

0.69 (0.33–1.45)

IHS algorithm-scored screener described above, this empirical approach resulted in a small decrement in sensitivity, but a small increment in specificity.
The third approach used a logistic regression analysis
to determine which combination of items was independently associated with the gold standard diagnosis of migraine. In univariate models each item was found to be
significantly associated with migraine status (table 2).
When all nine items were included into the model (see
table 2), three variables had a strong and significant association with the diagnosis of migraine: nausea, photophobia, and headache-related disability (any day in the
previous 3 months). Other IHS criteria did not yield significant additional predictive value when included in models
containing these three variables. Empirical testing of combinations of these three items found that the optimal total
score was two (i.e., scored positive on any two out of the
three items). This yielded a sensitivity of 0.81 (95% CI,
0.77 to 0.85) and a specificity of 0.75 (95% CI, 0.64 to 0.84).
In the primary care setting, the three-item ID Migraine
Screener was found to have a positive predictive value of
93.3 (95% CI, 89.9 to 95.8).
Internal consistency reliability analyses. The reliabilities of both the long (nine-item) and short (three-item)
versions of the migraine screener were evaluated. The internal consistency of the items in the long-form screener
(binary scoring) was found to be good, with a Cronbach
alpha for the total scale of 0.70. Deleting any single item
attenuated the alpha, suggesting that all items contributed to internal consistency. The item-to-total score correlations ranged from 0.27 to 0.57, suggesting that no single
item showed too high a correlation.
Test-retest reliability. For the 123 patients who completed the nine-item migraine screener a second time, testretest reliability was found to be good. For the three-item
ID Migraine Screener (binary response) the test-retest
kappas for individual items ranged from 0.61 to 0.69. For
the total score on the three-item ID Migraine Screener
(binary response), the kappa was 0.68 (95% CI, 0.54 to
0.82). The test-retest interval (0 to 2 days vs 3 to 5 days vs
6 or more days) did not influence agreement.

Performance of three-item ID Migraine Screener in clinically relevant subgroups. We examined the performance
of the three items in subgroups defined by age, sex, previous diagnostic status, and headache comorbidity. There
were only modest differences in the performance of the ID
Migraine Screener in these clinically relevant subgroups
(table 3). Most notably, the screener appeared to have
somewhat lower sensitivity in men compared to women
(0.65 vs 0.86), but higher specificity.
Agreement study for the three-item ID Migraine Screener.
An additional study, using an independent patient sample,
was conducted in nine PCP sites to confirm the agreement
between the original nine-item long form of the migraine
screener and the three-item ID Migraine Screener. In a
randomly assigned order, 161 patients received each of the
migraine screeners at approximately 5-day intervals. Because of an a priori decision to exclude any patient who fell
outside a 14-day test-retest window, data on 133 patients
were included in the analysis. The results of the analysis
found an 88% agreement between the nine-item long form
and the three-item screener, using ordinal scale response
options; the kappa was 0.68 (95% CI, 0.53, 0.82). The
agreement using binary vs ordinal response options for the
three-item scale was 87% with a corresponding kappa of
0.61 (95% CI: 0.44, 0.78).

Discussion. The current study demonstrates that
the three-item ID Migraine Screener, consisting of
questions on disability, nausea, and photophobia, is
a valid and reliable screening instrument for migraine headaches in the primary care setting. In the
PCP setting it had a sensitivity of 0.81 (95% CI, 0.77
to 0.85) and a specificity of 0.75 (95% CI, 0.64 to
0.84), relative to an IHS-based migraine diagnosis
assigned by a headache specialist.
No additional gain in sensitivity or specificity was
achieved by use of the longer nine-item version of the
screener, whether using a quantitative scale or the
application of an algorithm based on IHS criteria.
The presence of aura is the defining feature for one
August (1 of 2) 2003
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Table 3 Sensitivity, specificity, and positive (LR⫹) and negative (LR⫺) likelihood ratios for the three-item ID Migraine screener in the
total sample and in clinically relevant subgroups
Patient group*
Total validation sample, n ⫽ 443*

Sensitivity (95% CI)

LR⫹ (95% CI)

Specificity (95% CI)

LR⫺ (95% CI)

0.81 (0.77–0.85)

3.25 (2.69–3.93)

0.75 (0.64–0.84)

0.25 (0.22–0.28)

Men, n ⫽ 110

0.65 (0.53–0.76)

3.27 (2.31–4.63)

0.80 (0.63–0.92)

0.43 (0.36–0.51)

Women, n ⫽ 333

0.86 (0.81–0.89)

2.99 (2.38–3.75)

0.71 (0.57–0.83)

0.20 (0.17–0.25)

Ages 18–44 y, n ⫽ 274

0.83 (0.77–0.87)

3.44 (2.67–4.43)

0.76 (0.62–0.87)

0.23 (0.19–0.27)

Ages 45–55 y, n ⫽ 169

0.79 (0.71–0.86)

2.99 (2.24–3.99)

0.74 (0.56–0.87)

0.28 (0.23–0.34)

No previous diagnosis, n ⫽ 291

0.76 (0.70–0.82)

3.01 (2.45–3.70)

0.75 (0.63–0.84)

0.32 (0.28–0.37)

Previous diagnosis, n ⫽ 152

0.89 (0.83–0.94)

3.87 (2.33–6.43)

0.77 (0.46–0.95)

0.14 (0.11–0.19)

Migraine only, n ⫽ 184

0.80 (0.73–0.85)

NA

NA

NA

Migraine ⫹ other headache, n ⫽ 148

0.83 (0.76–0.89)

NA

NA

NA

* Validation data were missing for eight subjects: one subject could not be classified based on the physician assessment and an additional seven subjects were missing one of the key three items from the screener. The resulting sample size available for validation
was 443.
NA ⫽ not applicable.

of the main clinical subtypes of migraine.3,46,47 Physicians frequently rely on aura as a cardinal symptom
of migraine, as suggested by the 1.9-fold higher rate
of medical diagnosis in migraine with aura compared
to those who have migraine without aura.28,47 In the
current validation study aura had good specificity
but relatively low sensitivity (43%). Although aura is
significantly associated with migraine status in univariate analyses, a logistic regression analysis found
that it did not add significantly to the performance of
the three-item screener. This occurs because most
patients who have migraine with aura also meet criteria for migraine without aura, and specifically
have at least two out of the three migraine screener
items: i.e., disability, nausea, and photophobia.48
The performance of the three-item ID Migraine
Screener is approximately equivalent to the performance of the Patient Health Questionnaire, which is
the patient-rated version of the depression section of
the PRIME-MD® (sensitivity, 85%; specificity,
75%).49 Similarly, the ID Migraine Screener performs
with a sensitivity and specificity in the same range
as other commonly utilized medical screening tests
such as PSA for prostate cancer (sensitivity, 75%;
specificity, 74%),50 Pap test for cervical cancer (sensitivity, 50% to 70%; specificity, 92% to 95%),51 and
electrocardiogram for myocardial infarction (sensitivity, 50% to 60%; specificity, 95%).52 Because of the
prevalence of migraine in the primary care setting,
the high sensitivity and specificity of the ID Migraine Screener translated into a very high positive
predictive value of 93.3%, suggesting that the
Screener is very efficient in this setting. The predictive value of the Screener remains untested in
broader community settings. It is important to emphasize that the ID Migraine Screener is a screening
tool and not a diagnostic instrument. The ID Migraine Screener has a false positive rate (1 ⫺ sensitivity) of 19% (see table 3). Therefore, a thorough
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evaluation is essential to make the diagnosis of
migraine.
The ID Migraine Screener also had very good testretest reliability with a kappa of 0.68. In a separate
study the three-item Screener agreed closely with
the full questionnaire, indicating that question context does not substantially influence the operating
characteristics of the Screener.
This kappa is quite good in light of the inherent
uncertainty associated with the clinical diagnosis of
migraine. Kappas range from 0.55 to 0.81 among
neurologists asked to assign a headache diagnosis
based on review of videotaped patient interviews.53
ID Migraine includes a disability item as one of
the three Screener questions. Inclusion of this item
distinguishes the ID Migraine Screener from some of
the previous symptom-based migraine screeners
with lower sensitivity and specificity.24-30
A large community survey3 found that approximately 75% of migraineurs reported severe disability
or complete bed rest as a functional outcome of their
acute migraine. Despite this, the extent of disability
associated with migraine is not only underestimated,
but is frequently not even evaluated in patients with
headache. The lack of physician-patient communication regarding migraine-related disability appears to
contribute significantly to the underdiagnosis of the
illness.54
A subsequent report will present more detailed
analyses of the disability and HRQoL data obtained
on patients in the current study. The high disability
scores on the MIDAS and the low HRQoL in the
migraine sufferers identified by screening in this
study suggest that the ID Migraine Screener identifies migraine sufferers in need of medical care, as
noted below.
The ID Migraine Screener, scored positive if two
or more of the three items were endorsed, showed
similar sensitivities and specificities across various

clinically relevant subgroups (see table 3). It performed well in a sample of previously undiagnosed
migraine sufferers identified in primary care. These
migraine sufferers had moderate to high levels of
disability, losing a mean (⫾ SD) of 6.2 (⫾8.6) days
from work due to headache over the previous 3
months. These individuals also experienced significant decrements in HRQoL and functional status
when compared to the general population. The mean
MIDAS disability score among previously undiagnosed migraine sufferers was 30.2, somewhat lower
than the score reported by patients who had previously been diagnosed (37.7), but notably worse than
patients reporting only nonmigraine headaches
(13.3). The ID Migraine Screener represents a potentially useful screening tool for primary care healthcare providers and their patients. Given the
availability of effective treatment, the use of this
screening tool might represent an important step toward reducing the burden of an illness that the
World Health Organization has identified as being
one of the top 20 most disabling disorders globally.8,55
In most cases, effective initial migraine treatment
can take place in the primary care setting followed
by neurologic referral in selected cases.23
The strengths of the study include the large primary care sample and the use of an IHS gold standard diagnosis of migraine by headache specialists.
It should be noted that expertise in migraine diagnosis is difficult to define operationally, so an IHS
checklist-guided diagnosis was also included. Possible study limitations include uncertainty regarding
the representativeness of both the participating PCP
practices and the patient sample. Although attrition
was relatively low (20%), the decision to participate,
and to accept referral to a headache expert, might
introduce bias, while study procedures may also, and
unavoidably, have influenced results. Despite this
possible limitation, the large number of geographically diverse primary care practice patients makes it
likely that these results are broadly generalizable to
US primary care sites.
Diagnostic rates of migraine in the primary care
setting remain relatively low, despite its high prevalence and associated pain and disability. The results
of this study confirm the validity and reliability of a
brief, self-administered screening instrument, the
three-item ID Migraine Screener, with excellent performance characteristics that recommend it as a simple method for increasing the recognition of migraine
in the primary care setting.
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