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Abstract

The objective of this study was to assess whether migraine and tension-type headache (TTH) are
best viewed as discrete entities or points on a severity continuum using taxometric analysis.
Historically, classification systems have conceptualized the primary headache disorders of
migraine and TTH as fundamentally different disorders that are differentiated by their
characteristic symptom profiles and, as such, imply differing pathophysiologies and required
treatments. Despite this categorical nosology, findings continue to emerge suggesting that
migraine and TTH instead reflect dimensions of severity within the same headache construct.
However, few studies have assessed this issue using taxometric statistical analyses or investigated
how this taxonomic structure varies as a function of age and headache frequency. We conducted a
latent-mode factor analysis of headache symptomatology obtained from 3449 individuals with
headache from 2 previous, large-scale cross-sectional studies of primary headache sufferers
(Martin et al., 2005, and Smitherman and Kolivas, 2013). Stratified taxometric analyses suggest
that the validity of a categorical vs dimensional classification varies as a function of sample
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characteristics. Specifically, graphical results revealed that high headache frequency (= 15 d/mo)
and younger age (< 24 years old) were associated with unimodal distributions suggestive of a
dimensional construct of primary headache, whereas lower headache frequency and older age
were associated with bimodal distributions characteristic of discrete diagnostic entities.
Conceptualizing primary headache as a severity continuum was supported for young adults and
those with frequent headaches. The distinctions of a categorical classification system were
supported for adults (> 24 years old) and those with infrequent headache.
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Migraine; Tension type headache; Taxometric analysis

Introduction

Multiple classification systems have been created for the diagnosis of headache disorders
[1,14,15,16]. A consistent organizing principle behind these classification systems is that the
“primary” headache disorders of migraine and tension-type headache (TTH) are distinct
diagnostic entities. For each of the nosological classifications to date, the differential
diagnosis between migraine and TTH is entirely a function of differing self-reported
symptom typologies. They nevertheless presuppose fundamentally different
pathophysiologies underlie each of the primary disorders that, in turn, indicate differing
treatment approaches [6,41].

The conceptualization of migraine and TTH as distinct phenomena has not gone
unchallenged [6,20,40,43]. An alternative perspective— the continuum severity model—
holds that these headache ‘types’ instead represent points on a single continuum of severity,
with migraine falling at the more severe end of the symptom spectrum [4,10,27,30,48,56]
Findings from a latent class analysis of migraine have indicated a severity continuum among
patients with and without aura [34]. In support of a continuum perspective, a growing
number of studies have highlighted similarities between migraine and TTH in
symptomatology, response to treatment, and pathophysiology. Individuals with migraine
often report prototypical TTH symptoms such as muscle tension and neck pain [21], and
those with TTH (particularly chronic TTH [CTTH]) often experience photophobia,
phonophobia, and aggravation by activity [52]. Beyond symptom overlap, individuals with
migraine and TTH endorse similar attack triggers [23,33,36,57], have elevated rates of
psychiatric comorbidities [8,19,37,47], and respond well to EMG biofeedback and other
behavioral interventions [17,18,35,39,42]. Merging lines of evidence also suggest indirectly
that migraine and TTH may share pathophysiological underpinnings, as evidenced by the
prevalence of central sensitization in chronic forms of migraine and TTH [11], efficacy of
amitriptyline as a preventive treatment for both conditions [7,18,49,51], and the finding that
sumatriptan is most effective for migraine when neck pain (a common feature of TTH) is
present [21].

The value and consequences of any headache diagnostic system are significant. If headache
disorders actually represent positions on a severity continuum instead of discrete entities, the
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present ICHD diagnostic system may be needlessly complicated and of limited utility.
Within an individual person, attacks of varying severity could inform targeting of treatment
based on the phenomenology of individual attacks. In the absence of discriminating
biological markers, there is at present insufficient evidence to definitively conclude that
migraine and TTH are in fact distinct headache ‘types’ versus manifestations of an
underlying dimensional construct of headache severity.

The goal of the present study was to use well-established taxometric analyses to assess
whether migraine and TTH are best viewed as distinct categorical versus dimensional
entities. We hypothesized that historical clinical perceptions would be supported in that
there would be evidence of taxometrically different ‘types’ of headaches. However, in light
of data indicating less distinct phenotypes among individuals with frequent headaches [5]
and those of younger age [43,53], we posited that diagnostic/symptomatic distinctions
between headache types would be less prominent among the latter subgroups.

This is a reanalysis of previously published data from two data collection efforts [31,50]. All
data were collected under institutional review board approval, and only the anonymized
headache data were used for analysis in this study. Detailed data collection methods are
available in the original papers [31,50]. The data from these two sets were pooled for this
analysis.

The data described in Martin, Penzien, Houle, Andrew, and Lofland [31] included a
database of adult patients from a headache clinic (N = 390), patients from a neurology
practice (N = 290), college students (N = 99) who endorsed “frequent and bothersome
headaches,” and community participants who responded to an advertisement offering “free
headache diagnostic information” (N = 784) (Figure 1). These participants underwent the
Structured Diagnostic Interview for Headache, a validated computer-based algorithm [3],
and were assigned a headache diagnosis based on the 1988 ICHD-I criteria [14]. The data
previously described in Smitherman and Kolivas [50] were obtained from a sample of 1886
college students, ages 18-30, who were offered the opportunity to earn extra credit in a
psychology course as compensation for their participation (i.e., these were not treatment
seeking individuals). These students completed an online survey battery pertaining to
headache and psychiatric symptoms including a web-administered version of the Structured
Diagnostic Interview for Headache [3] revised to be consistent with ICHD-II criteria [16].

The headache information gathered thus afforded characterization of headache symptoms,
exclusion of secondary causes, and determination of an ICHD headache diagnosis for each
participant. In instances where participants reported experiencing more than one type of
headache, only the information on the ‘primary’ type was retained and used in the analysis
(i.e., the one deemed by the participant to be the most problematic). However, because it is
conceptually difficult for an individual to assign a monthly headache frequency to their
different types of headache, the headache frequency was assigned as the total number of
headaches of any kind experienced in a typical month in line with IHS criteria [15]. The
Smitherman and Kolivas [50] sample did not contain participants with medication overuse
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headache whereas the Martin et al [31] did. No further exclusions were applied from the
original studies.

Taxometric Analysis

Paul Meehl pioneered the methods of taxometric analysis developed to assist in addressing
the question of whether constructs under study are categorical or dimensional in nature
[32,44,45,54], and the approach increasingly is being applied to inform theory, research, and
practice particularly within psychopathology. Direct taxometric analyses have been
successfully applied to address the validity of categorical versus dimensional perspectives
with respect to a variety of diagnostic classifications including depression [12,13], dementia
[55], and other areas of inquiry [54].

Waller and Meehl reported graphical approaches to determine if a construct is best
conceived as dimensional or categorical and characterized this taxometric approach as
“carving nature at its joints” [54,p1], with the intended purpose of identifying latent taxa in
the context of imperfect but measurable indicators used to quantify them. Although other
approaches are available (e.g., mixture models, latent class models), a taxometric approach
is attractive because of the use of easy-to-understand graphical outputs from the analysis.
However, one potential limitation of taxometric analyses is the lack of formal statistical
inferences to quantify the observed taxa. To overcome this limitation, replications across
different taxometric approaches such as MAMBAC (mean above minus below a cut) [32],
MAXEIG (maximum eigenvalue) [54], or L-Mode (latent mode) [54] are examined, with
consistency across approaches interpreted as evidence for reliability of findings.

Due to the dichotomous nature of many indicators of migraine and TTH (symptoms present
vs. absent), the present study could effectively utilize only one of Meehl’s methods, latent-
mode (L-Mode) factor analysis. In L-Mode analysis, all of the indicators of a potential taxon
(e.g., migraine) are entered into a factor analysis and forced to load onto a one-dimensional
scale. This first principle component represents a latent construct (e.g., severity of headache,
or ‘migraineness’). When plotted, the distribution can be evaluated for evidence of multiple
modes indicative of multiple taxa or discrete categories (e.g., a distribution with two
relatively distinct modes reflecting TTH and migraine) or a single mode indicative of one
taxon with an underlying dimensional structure. Although the headache diagnoses are
known (i.e., each individual has been classified), these diagnoses are not actually used to
create the underlying latent dimension. Only the indicators (i.e., symptoms) are used to
create the latent dimension, with the diagnoses later imposed on this dimension for the
purposes of interpretation of the plots.

Indicators of Migraine or Tension-Type Headache

Table 1 lists the symptoms of migraine and TTH used in the L-Mode analysis. These
symptoms are the diagnostic criteria used to establish an ICHD diagnosis of migraine (i.e.,
those that distinguish migraine from TTH) and are thus both necessary and sufficient to
make a clinical distinction between these two headache types.

The Criterion A (number of lifetime attacks experienced), Criterion B (duration of attacks),
and Criterion E (not attributable to another disorder) were not used in the L-Mode analysis
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because they do not afford strong discrimination between migraine and TTH. The remaining
symptoms in Table 1 could be discretely coded to reflect the absence or presence of a
symptom (i.e., 0 or 1), the degree of nausea and/or vomiting symptoms (0, 1, or 2), or the
rating of pain intensity (0 to 10). Visual aura symptoms were also coded as present or
absent, though they are not necessary for a diagnosis of migraine but are uniquely associated
with the second most common presentation of migraine (i.e., migraine with aura). Monthly
attack frequency was used to distinguish between “episodic” (<15 headache days/month)
and “chronic” (=15 days/month) forms of headache but was not used as a latent indicator, as
both migraine and TTH have episodic and chronic subforms.

lllustration of a Taxometric Analysis

To illustrate the graphical approach to the evaluation of taxonic structure, we simulated data
that were either generated from two distinct categorical groups (Figure 2A) or a single
dimensional continuum (Figure 2B). To accomplish this, we used the createData function
[44,46] to simulate 7 indicator variables that either distinguish group membership or are
distributed along a continuum. This is analogous to using the seven headache indicator
symptoms to examine for taxonic structure in headache. For this illustration, we assumed
that the average indicator variable differed by d = 1.0 standard deviation units between the
two groups in the taxonic structure. If these were the real headache data, this would indicate
the existence of sizeable and reliable indicators of headache diagnosis (e.g., photophobia is
experienced primarily by migraineurs but not tension-type headache sufferers).

As was expected, there were clear distinctions between individuals on the latent scale in
Figure 2A (i.e., two distinct modes) but not Figure 2B (i.e., one mode). The distance
between the modes on the x-axis in the same plot is directly proportional to the ability of the
indicator variables (i.e., symptoms) to discriminate between the two groups. If the indicator
variables are distributed along a continuum of the latent dimension, there will be no clear
distinction between modes and a dimensional structure will be supported (i.e., there will be
virtually no distance between the modes, or there will only be one discernible mode). Thus,
highly taxonic structures will more closely resemble two distributions, and continuums will
resemble single distributions that may be skewed in either direction. The height of the
mode(s) on the y-axis is directly proportional to that group’s representation in the sample.
For example, in Figure 2A, 20% of the sample was simulated to be in the right mode (T2)
and 80% in the left mode (T) with the height of both modes being in proportion to
proportion of group membership. In the present analysis, the heights of the modes are
entirely related to the distributions in the sample and may not reflect underlying population
distributions.

This illustration demonstrates two extremes of what might be observed in a taxometric
analysis (i.e., clearly taxonic versus clearly dimensional). When reliable indicators are able
to distinguish between taxons, two very clear modes appear with a distinctive valley in
between the two. In reality, it is difficult to find situations with such clear-cut interpretations
such as plotted here, and most analyses will find distributions somewhere between these two
extremes.
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Statistical Analyses

Results

The L-Mode taxometric analyses were conducted using the Ruscio’s TaxProg.R for the R
computing environment [46]. All of the plots and point estimates from the analysis were
generated from the L-Mode function. Unless otherwise stated, the default settings for the
function were used (e.g., N = 100 simulations for comparison). Although formal statistical
inferences are not reported for the taxometric analyses (as these are graphical analyses),
comparisons of symptoms across headache frequency groups were conducted using one-way
ANOVA or Chi-Square as appropriate. To examine the hypotheses, we created artificial
dichotomizations in several variables based either on clinical considerations or arbitrary
splits based on the available data. For headache frequency, we created a dichotomy based on
the clinical diagnosis of episodic (< 15 days/month) or chronic headaches (= 15 days/
month). To examine further gradients in headache frequency we applied a tertiary split that
roughly divided the sample into thirds (< 3 days/month, 4 to 8 days/month, 9 days/month).
These divisions were entirely based on creating roughly equally sized groups that could
support a taxometric analysis and not on any a priori clinical rationale. Finally, we
dichotomized the data for the age analyses based on age cut-offs of < 24 years-old and > 24
years-old. This split was again chosen based on the ideal of creating two roughly equal sized
groups. All data are reported using frequency counts or mean (SD). Statistical significance
was interpreted at p < 0.05.

The pool of available data is displayed in Figure 1 according to original source and headache
frequency characteristics. A total of N = 3449 individuals with migraine or TTH according
to ICHD criteria were included in the initial sample. Of these, 125 were missing either
monthly headache frequency measurements, age, or a headache symptom, leaving 3324
individuals for subsequent analyses. The analyses were conducted by including all available
data for each comparison (i.e., comparisons ranged from N = 3449 to 3324).

Table 2 displays demographic information and headache symptoms of the 3449 headache
sufferers as a function of three headache frequency subgroups (Low: 0 to 3 headache days/
month; Middle: 4 to 9 days/month; High: 10 to 30 days/month). Age and sex were
differentially associated with headache frequency, such that both age and the proportion of
females increased with headache frequency (p < 0.0001). These differences should not be
overly-interpreted given that in this sample individuals with more frequent headaches were
recruited from the community/clinic samples, wherein they tended to be older and were
more likely to be women (Table 2). The nature of the sample could also have profoundly
influenced the fact that the proportion of occurrence of nearly all of the individual symptoms
typically associated with migraine increased with headache frequency. Only pulsatile pain
quality and unilateral location exhibited an inverse association with headache frequency.
There were moderate correlations ranging from 0.034 to 0.542 among the various symptoms
(i.e., indicators), as is required to assume that they are all indicators of an underlying
construct that could be analyzed using a Latent Mode analysis.
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Headache Frequency

To examine if a taxonic structure exists in the sample of headache sufferers, we first
examined the entire sample of headache sufferers (N = 3354) and then subdivided the
sample into finer subgroups based on their reported headache frequency. Figure 3A displays
the L-mode analysis of the entire sample of headache sufferers. Two lines are overlaid on
the plot to indicate the closest two modes (i.e., taxons). The distribution of scores is such
that no obvious visual taxons exist; the distribution of scores is skewed without clear
distinctions between modes. This analysis suggests that, as a whole, the headache sufferers
in the sample differed in degree of symptoms but not type (i.e., a severity continuum). When
the sample was divided into episodic (< 15 days/month) versus chronic =15 days/month
(Figure 3B) sufferers, subtle differences in the two distributions could be observed though
interpretation of these differences is complicated by differences in the heights of the modes
(i.e., the proportions of each subsample that are located at that mode). The episodic sufferers
were distributed along a skewed distribution that contained relatively few individuals high
on “‘Migraineness.” The chronic sufferers exhibited two distinct modes (with the migraine
mode actually being larger), but these modes were very close to each other with differences
between the two groups not very pronounced and only a subtle valley between them. When
the sample was even further divided into low-frequency (< 4 days/month), mid-frequency (4
to 9 days/month), and high-frequency (> 9 days/month; Figure 3C), differences appeared to
emerge such that the distinction between the latent modes was consistently reduced with
each division. For example, in the 0 to 3 headache frequency group, most of the sample was
located at the low end of the continuum, with only a small mode indicative of highly
migraineous headaches around a latent score of 2. The distinctions in this shape appears
somewhat diminished in the 4 to 8 days/month group with a nearly unimodal distribution
observed in the >9 days/month group (i.e., the imposed lines identify two discernible modes
of equal size, but they are quite close to one another with only a very small valley between
them). The reduced distinction among the higher headache frequency groups suggests that a
categorical structure is better supported in low frequency headaches and that as headache
frequency increases, the distinction (i.e., separation of symptoms) between migraineous and
tension-type headaches appears to diminish.

Age of Sufferer

Because younger adults do not always exhibit the same headache symptom presentation as
older adults [38,40], we conducted one final analysis examining age of sufferer (and
ignoring all other factors). Figure 4 displays the L-mode analysis of the sample of headache
sufferers who were < 24 years-old (N = 2012) or > 24 years-old (N = 1312), which
approximated a median split in our sample of headache sufferers. The < 24 years/old
subsample exhibited a single mode and a high degree of skew. A much greater distinction
can be observed in the headache characteristics of the > 24 years/old individuals, such that
two modes are visually discernible (though relatively close together). The findings refute the
notion of a taxonic structure in young sufferers and instead suggest that headaches in
younger adults differ more in degree than type.
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Discussion

To our knowledge, this is the first study examining headache nosology using these
taxometric methods. In general, our findings refute the notion that migraine and TTH
represent discrete entities that differ by type rather than degree. Diagnostic distinction
between these two common headache types was not readily apparent in individuals a) with
chronic headaches and b) of young age. Among these specific subgroups of headache
sufferers, a dimensional classification was most appropriate.

Several prior studies have found results similar to ours regarding difficulty distinguishing
headache types among these particular subgroups. As migraine “chronification” occurs,
protypical migraine features (i.e., nausea, photophobia, and phonophobia) can overlap with
TTH symptoms as the latter become more prominent, convoluting the diagnostic process
[5]. Given the well-established relation between headache frequency and medication
overuse, migraineurs who overuse medications also commonly experience a progressive
reduction in migraine-associated features and develop headaches that more closely resemble
TTH [5,29]. Rokicki and colleagues [43] found a mixed presentation of TTH and migraine
symptoms among a college-aged sample, and others have shown a similar mixed pattern of
headache symptoms in children and adolescents, with unilateral distribution becoming more
prominent with age [22,53].

Clinically then, the extent to which the current ICHD diagnostic system has utility in young
or frequent headache sufferers, including those at risk for overusing acute medications, is
limited. This conclusion is underscored by data from large-scale studies indicating that
roughly 40% of migraine cases go unrecognized or misdiagnosed by physicians [9,25,28],
and many individuals meet criteria for both migraine and TTH [2,9]. Among children and
adolescents, 20-25% transition from migraine to TTH or from TTH to migraine within a
matter of years [24], thus supporting the continuum theory of headaches in this subgroup of
individuals. Not only are mixed presentations and diagnostic shifts common with younger
age, but otherwise prototypical migraine attacks of less than 4 hours duration are often
reported [38]. In light of the present data and findings from related studies, the application of
strict diagnostic nosology to younger patients (below the age of 25) and those with frequent
or refractory headache conditions (e.g., medication overuse headache, patients who present
to headache specialty clinics) may have low clinical yield. For patients with “chronic”
diagnostic subforms, attending to a distinction in attack severity is likely to be of greater
clinical value than distinguishing precisely between CM and CTTH, insofar as the
prescription of acute agents can be matched to the nature of the attacks.

Although thought provoking, our study is limited by the nature of the data used to examine
the hypotheses. We analyzed two large datasets from previously published studies, both of
which were collected through convenience sampling. As such, the sample is not expected to
be entirely representative of the underlying population, particularly given that older
individuals were more strongly represented among those seeking treatment. We identified
several different associations in our data that could be due entirely to the available sample
(i.e., the association of age with increased severity of headache), and not reflective of any
underlying population effect. In that regard, we endeavored to sample a diverse group of
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individual sufferers from various settings (e.g., headache specialty clinics, community
samples, undergraduate classrooms) who experienced both mild and severe headaches. The
methods we use rely heavily on the covariance mixture theorem [44] and, as such, the
general pattern of experienced headache symptoms is of primary interest, rather than the
proportion of individuals who experience each symptom. Stated differently, we rely on the
covariances between the individual symptoms and not exclusively on their base rate in the
sample. Nevertheless, the extent to which this analysis reflects individuals within the larger
population is unknown.

Our analysis is also limited by the nature of the available data. Taxometric methods are
usually undertaken on predictors that have scale properties (i.e., interval or ratio data that are
known to be related to the diagnosis under study). Headache diagnosis is not based on these
scales (see Table 1) but instead on a series of typically dichotomous symptoms (present vs.
absent) that are difficult to use in such an analysis. For this reason, MAMBAC and
MAXEIG were not used for confirmatory analyses because these methods largely rely on
measurements that have scale properties (i.e., continuous data on interval or ratio scales).
We could have incorporated headache-related disability scales as others have attempted
[26], but this approach is problematic given that disability levels are only weakly associated
with headache diagnosis. A final potential limitation resides with our use of subgroup
analyses as a function of various sample characteristics (e.g., headache frequency, age).
Subgroup analyses involving multiple cuts of the same data can yield results that are less
likely to be replicated [44], partly through having to re-estimate a unique latent dimension
for each subgroup. Because of this limitation, it is also difficult to compare L-mode plots
across subgroups given that the base rates of the symptoms can differ across these subgroups
(i.e., the heights of the modes can and do change), and any differences in the latent
dimensional scaling can be due at least part to sampling error. Despite these weaknesses, we
opted to perform these analyses given a strong theoretical rationale existed to support a
priori hypotheses about these various factors. It would also have been interesting to examine
independent combinations of our subgroups (e.g., young episodic sufferers versus older
chronic sufferers), but the limited sample sizes precluded this. A final limitation is the
exclusive use of only one headache type in the analysis. In cases where individuals
experience more than one headache type, the recorded symptom presentation might be less
reliable as individuals are forced to make distinctions between their various headache types.
In light of our findings and limitations, future taxometric studies should be undertaken that
utilize more representative sampling strategies and thus include a higher proportion of
treatment-seeking patients.
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B. Dimensional
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An illustration of L-Mode analysis examining whether there is a categorical or continuous
difference between two groups of individuals. These data result from a hypothetical
simulation where the x-axis is the degree of a latent construct (e.g., headache severity) and
the y-axis represents the density of the sample for each value of the construct. Figure 2A
displays two modes representing two distinct taxons (T and T5) that are distinct entities or
groups. Figure 2B displays two groups that do not show a clear categorical distinction such
that they can be viewed as points along a continuum with T2 being more severe than T1.
These two plots are extreme examples of evidence that would support a categorical (2A) or
continuous (2B) interpretation of an underlying construct (e.g., headache severity).
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Figure 3.
An L-Mode analysis of examining whether there is a categorical or continuous difference

between those who have tension-type headache and those who have migraine headache. The
X-axis represents that degree of migraine symptoms (“migraineness”) with greater scores
indicating greater degree of migraine-like symptoms. The complete sample is examined in
row A. The sample is split into those who exhibit episodic headache (< 15 headaches/month;
N = 2585) versus those with chronic headaches (= 15 headaches/month; N = 864) in row B.
Finally, the sample is further split into tertiles with low frequency headache (< 4 headaches/
month; N = 1135), mid frequency headaches (4 to 9 headaches/month; N = 1027), and high
frequency headaches (> 9 headaches/month; N = 1287) in row C. Those individuals with
Tension-Type Headache (TTH) are plotted in relation to those with Migraine (MIG).
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Figure4.
An L-Mode analysis of examining whether there is a categorical or continuous difference

between those who have tension-type headache and those who have migraine headache by
age groups. To isolate the effect of age, the entire sample was divided into those < 24
years/old versus those > 24 years/old. Those individuals with Tension-Type Headache
(TTH) are plotted in relation to those with Migraine (MIG).
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Table 1

Page 17

International Classification of Headache Disorders (1988, 2004) diagnostic criteria for migraine and coding

for the taxometric analyses.

Symptom Coding in Analysis
A. At least 5 attacks! fulfilling criteria B-D Not used
B. Headache attacks lasting 4-72 hours (untreated or unsuccessfully treated) Not used
C. Headache has at least two of the following 1. unilateral location 0 18
characteristics: 2. aggravation by or causing avoidance of routine O’ 1a
physical activity '
3. moderate or severe pain intensity 0-10
4. pulsating quality 0,12
D. During headache at least one of the following: 1. nausea and/or vomiting 0-2b
2. photophobia and phonophobia 0,1
0,1
E. Not attributed to another disorder Not used
Other aura symptoms present 0,1la

a
0=no, 1=yes

bO =none, 1 =one, 2 = both
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Table 2

Demographic and Headache Characteristics of the Sample by Headache Frequency Group

Low Headache Frequency | Mid Headache Frequency | High Headache Frequency p2
N =1135 N =1027 N = 1287
Attacks/Month Oto3 4t09 10 to 30
Intensity (0 to 10) 4.6 (2.6) 5.7 (2.3) 6.7 (2.2) <0.0001
Pulsating 58% 58% 48% <0.0001
Unilateral 45% 46% 41% 0.019
Aggravated 44% 49% 49% 0.019
Nausea 28% 37% 50% <0.0001
Vomit 13% 15% 21% <0.0001
Phonophobia 54% 61% 62% <0.0001
Photophobia 48% 60% 59% <0.0001
Aura 14% 20% 20% <0.0001
AgeP 23.9(10.7) 25.5 (11.8) 33.2 (15.5) <0.0001
Sex-Female 63% 75% 79% <0.0001

Data presented as column percentage, mean (SD)

aGroup main effect from one-way ANOVA (Intensity, Age) or Chi-squared

bMissing for n = 125 (3.6% of individuals)
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