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Population Survey: Data for estimating incidence rates were obtained from a U.S. nationwide mailed 
survey of 193,477 individuals 12 years of age and older participating in the American Migraine 
Prevalence and Prevention (AMPP) study. Methodology followed the previous American Migraine 
Studies9,10. Each household member with severe headaches was asked to complete a validated 
screening survey which obtained data on headache features and disease onset.  

Migraine Case Definition: Migraine diagnosis was limited to past year headache sufferers who met 
the migraine case definition using ICHD-2 criteria11. 

Recall Errors: Ascertainment bias and temporal reporting bias are two major sources of error 
regarding past events. In prevalence surveys of active migraine cases, ascertainment bias occurs 
implicitly; as individuals who have had migraine in the past, but whose condition remitted, are not 
represented in the numerator of the prevalence estimate but are included in the denominator. The 
most common form of temporal reporting bias is telescoping12, the tendency to report that the event 
occurred closer to the present than it had actually occurred. 

Estimating Methods: Separate estimates were derived for males and females since the incidence of 
migraine is known to be different by sex.  Based on previous work7, three methods for calculating 
incidence were used. 

The “naïve” method assumes that there are no reporting or ascertainment errors.   

The “diagonal” method minimizes recall and ascertainment errors by only considering cases who 
reported the onset of migraine in the 36 months prior to the survey. 

The “model” method uses regression-based modeling to adjust the incidence rate for potential recall 
and ascertainment errors. 

Cumulative incidence (for lifetime risk) was estimated using the product-limit formula13,14 applied to 
the “model” method above, and median age at onset was defined as age at which cumulative 
incidence reached 50% of all onset ages.  

Evidence on the age-specific incidence of disease offers important clues to etiology. While migraine 
prevalence has been extensively described1, relatively little is known about its incidence and 
considerably less about variation in incidence by age. Prospective studies of migraine incidence are 
uncommon and usually confined to selected age groups2,3,4, with no single study describing variation 
across all ages.  Moreover, because the number of new onset cases tends to be small, estimates of 
age-specific incidence are highly unstable.    

As an alternative to longitudinal studies, cross-sectional data on the reported age of onset among 
active prevalent cases has been used to estimate incidence.  In these cross-sectional studies, 
inactive cases have not been ascertained while active cases over-represent those with a longer 
duration of illness. Cross-sectional studies have also been used to obtain a lifetime history of 
migraine (i.e., age of onset, current status, etc)5.  Ascertainment of inactive cases is likely to be 
related to respondent age, duration of illness, and time since last attack.  Underascertainment is 
apparent, for example, if the cumulative risk does not vary by age or the cumulative risk estimate for 
an older age group is lower than that of a younger age group6. 

We previously developed methods7,8 to estimate age-specific incidence estimates from cross-
sectional survey data that adjust for ascertainment (i.e., under-representation of short duration cases) 
and recall bias. We applied this incidence estimating methodology to a population sample 
representative of a broader age range over which new cases of migraine might continue to emerge4. 

Survey participants were aged 12 to 100 and 55% were female. Of the 106,762 females in the study, 14,604 (14%) had current 
migraine; and for the 86,715 males in the study, 4,364 (5%) had current migraine. 

Figures 1a and 1b provide age-specific incidence rates for males and females using the three methods for calculating incidence. The 
naïve method yields peak incidence between 15 and 19 years of age. The diagonal and model-based methods consistently yields 
higher estimates, particularly among females.  

Figures 2a and 2b provide cumulative incidence rates for males and females using the naïve and modeled methods. Cumulative 
incidence could not be calculated for the diagonal method because age-specific incidence for the youngest age group could not be 
estimated. 
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CONCLUSIONS 
Comparison of “naïve” age-specific estimates to “diagonal” estimates (recent onset cases only) 
reveals the influence of recall and survey errors on incidence estimates. For example, In Figure 1b, 
the female age-specific diagonal estimates are substantially higher than the corresponding age-
specific naïve estimates.  

The “model” based estimates suggest that cumulative lifetime risk of migraine is substantially higher 
than estimates of one-year prevalence and that the median age of onset occurs long after puberty for 
both males and females. 

Given the prevalence of active migraine in the population and the estimated cumulative incidence 
from this study, duration of illness, on average, is likely to be short for the majority of people with 
migraine. 

The sharp contrast between the “naïve” and “diagonal” methods suggest the active cases represent 
only a share of the total historical cases and that a majority of migraine cases have remitted. 

While “model” based estimates of cumulative risk are relatively high in this study for both males and 
females, they are consistent with or lower than what has been reported in previous prospective 
studies of migraine incidence2,3,4. 
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Figure 1a: Male five-year age-specific incidence rates of 
current migraine headache comparing the model method, the 
diagonal method, and the naive method.  

Figure 1b: Female five-year age-specific incidence rates of 
current migraine headache comparing the model method, the 
diagonal method, and the naive method. 
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Figure 2a: Male five-year age-specific cumulative incidence 
rates of current migraine headache comparing the model 
method and the naive method.  
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Figure 2b: Female five-year age-specific cumulative 
incidence rates of current migraine headache comparing the 
model method and the naive method. 

Table 1.  Median age of onset and cumulative incidence for males and females using alternative 
 methods. 

This study was sponsored by the National Headache Foundation via a grant from Ortho-McNeil Neurologics, Inc. 
IRB review was conducted by the Committee on Clinical Investigations at Albert Einstein College of Medicine. 

Males:
Median Age of Onset 25.5 21.2 24.1

Cumulative Incidence 7.5% NA* 18.0%

Females:
Median Age of Onset 23.2 26.1 25.2

Cumulative Incidence 21.0% NA* 43.0%

*Not calculated because age-specific incidence for the youngest age group could not be estimated.

Naive Diagonal Model


