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Abstract 

Background Individuals with migraine frequently experience pre‑ and post‑headache symptoms. This analysis aimed 
to characterize the relative frequency and burden of pre‑ and post‑headache symptoms in people with migraine 
using data collected through the Chronic Migraine Epidemiology and Outcomes – International Study.

Methods This cross‑sectional, observational, web‑based survey was conducted in 2021–2022 in Canada, France, 
Germany, Japan, the United Kingdom, and the United States. Respondents who met modified International Classifi-
cation of Headache Disorders, 3rd edition, criteria were offered the opportunity to participate. Information collected 
included migraine‑related disability, depression/anxiety symptoms, cutaneous allodynia, activity limitations, and acute 
treatment optimization. Respondents indicated how often they had pre‑ or post‑headache symptoms using a 5‑point 
scale, ranging from 0 to 4, with a rating of 2 or higher classified as a pre‑ or post‑headache symptom case. Modeling 
was used to examine relationships with monthly headache days (MHDs) and activity limitations during pre‑headache 
and post‑headache phases.

Results Among a total of 14,492 respondents, pre‑headache symptoms were reported by 66.9%, while post‑head‑
ache symptoms were reported by 60.2%. Both pre‑headache and post‑headache symptoms were reported by 49.5% 
of respondents, only pre‑headache by 17.4%, only post‑headache by 10.7%, and neither pre‑ nor post‑headache 
symptoms by 22.4%. Compared with respondents who experienced only pre‑ or post‑headache symptoms, respond‑
ents who experienced both pre‑ and post‑headache symptoms had the highest rates of 4–7, 8–14, and ≥ 15 monthly 
headache days (23.1%, 14.1%, and 10.9%, respectively). Of respondents with both pre‑ and post‑headache symptoms, 
58.5% reported moderate‑to‑severe disability, 47.7% reported clinically significant symptoms of depression, 49.0% 
reported clinically significant symptoms of anxiety, and 63.8% reported cutaneous allodynia with headache (ASC‑12). 
Moderate‑to‑severe activity limitations were reported during the pre‑headache (29.5%) and post‑headache phases 
(27.2%). For all outcomes modeled, after controlling for covariates, having pre‑headache symptoms, post‑headache 
symptoms, or both were associated with worse outcomes than having neither.

Conclusions Pre‑ and post‑headache phases of migraine are common, carry unrecognized burden, and may be 
a target for treatment.
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Graphical Abstract

Introduction
Migraine is a debilitating chronic disease with episodic 
attacks. Phases of migraine attacks can include pro-
drome, aura, headache, postdrome, and also an interic-
tal period (between migraine attacks) [1, 2]. Additional 
research is needed to better understand the pre-headache 
and post-headache phases of migraine attacks in terms of 
symptomology and pathophysiology to inform targeted 
treatments for symptoms that occur before or after the 
headache phase of an attack [1, 3–5].

Pre- and post-headache symptoms are commonly expe-
rienced by people with migraine [6, 7]. The pre-headache 
phase can include the prodrome and aura phases. The 
prodrome phase is characterized by symptoms that may 
begin hours to days before the headache and may include 
neck stiffness, fatigue, photophobia, and phonopho-
bia, among other symptoms [2, 6, 8, 9]. Aura symptoms 
may include visual, sensory, speech and/or language, and 
motor disturbances. According to the International Clas-
sification of Headache Disorders, 3rd edition (ICHD-3), 
criteria, aura symptoms spread slowly over a period of 
5–60  min before headache pain begins. Post-headache, 
or postdromal, symptoms can last up to 48  h after the 
resolution of the headache and may include difficulty 
concentrating, feeling tired, and neck stiffness, among 
other symptoms [2]. Symptoms can vary both among 
individuals and within individuals across attacks.

Responses from the Migraine Clinical Outcome 
Assessment System (MiCOAS) study’s qualitative inter-
views of 40 participants with migraine demonstrate a 

range of both defining cardinal migraine symptoms (e.g., 
photophobia, phonophobia) and non-cardinal symptoms 
(e.g., neck tension, vertigo, fatigue/exhaustion) that can 
be experienced during almost all phases of the migraine 
cycle and can be both bothersome and impactful [10, 11]. 
Further analysis of the frequency and types of symptoms 
reported during migraine phases showed that many of 
the migraine-defining symptoms occurred during the 
pre-headache and headache phases; however, some par-
ticipants noted that once increasing head pain occurs 
during the headache phase, they attended less to other 
symptoms [12]. Additionally, a range of emotional/psy-
chological symptoms were reported during the migraine 
phases, with the pre-headache phase commonly encom-
passing anxiety, and irritability/impatience, and the post-
headache phase sometimes including feelings of relief 
and euphoria [13].

In a questionnaire study that included 461 participants, 
86.9% of participants reported experiencing at least 1 
pre-headache symptom and 71.1% reported experiencing 
at least 2 symptoms [14]. Additionally, a cross-sectional 
study showed an association between greater headache 
frequency, duration, and headache pain intensity and 
a higher number of pre-headache symptoms [6]. In an 
electronic diary study of 120 participants, more than 80% 
reported at least 1 post-headache symptom, which may 
have contributed to the migraine-related disability expe-
rienced by the participants [4]. As described already, peo-
ple with migraine have symptoms beyond the headache 
phase of a migraine attack, and a better understanding of 
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the frequency and burden of these pre- and post-head-
ache symptoms is needed to better treat people with 
migraine.

The Chronic Migraine Epidemiology and Outcomes – 
International (CaMEO-I) Study sought to assess demo-
graphics, rates of migraine diagnosis, and treatment 
patterns among people who met criteria for migraine 
across 6 countries [15]. The objective of this analysis was 
to characterize the relative frequency of and burden asso-
ciated with pre- and post-headache symptoms in people 
with migraine using data collected through the CaMEO-I 
Study.

Methods
Study design
Methods for CaMEO-I have previously been described 
[15]. CaMEO-I was a cross-sectional, observational, 
web-based survey conducted in 2021–2022 in North 
America (Canada, United States), Europe (France, Ger-
many, United Kingdom), and Asia (Japan). Respondents 
who met modified ICHD-3 (mICHD-3) migraine symp-
tom criteria were offered the opportunity to participate. 
Pre- and post-headache symptoms were assessed by 
evaluating specific items selected from a standardized 
questionnaire designed by migraine experts. The conduct 
of the study was governed by the Declaration of Helsinki 
and its amendments, and any applicable national guide-
lines. All study participants were required to provide 
informed consent prior to enrollment in the study.

Assessments
Respondents answered the questions “Over the past 12 
months, how often have you had any premonitory or 
prodromal symptoms (such as neck pain or stiffness, 
difficulty thinking, feeling tired, irritable, lightheaded, 
yawning, vision problems, etc) within a day or two before 
the start of your migraine or severe headache pain?” and 
“After the headache pain ends, how often in the past 12 
months did you experience a post-headache phase with 
“post-dromal” symptoms such as fatigue, mental slow-
ness, body aches, and continued sensitivity to light or 
sound, etc?” using a 5-point scale: 0–never, 1–rarely, 2–
less than half the time, 3–half the time or more (but not 
every time), and 4–with all or almost every headache. 
Respondents who reported symptoms with a rating of 2 
or higher were classified as pre- or post-headache symp-
tom cases for the analysis.

Monthly headache days (MHDs), migraine-associ-
ated disability (using the Migraine Disability Assess-
ment [MIDAS]), clinically significant depression and 
anxiety symptoms (using the Patient Health Question-
naire-4 [PHQ-4]), the presence of cutaneous allodynia 
with headache (using the Allodynia Symptom Checklist 

[ASC-12]), and activity limitations due to migraine 
were assessed. MHDs were determined by responses to 
the question: “How many days did you have a headache 
in the past 30 days?” MIDAS is a 5-item questionnaire 
that evaluates days of missed activity or substantially 
reduced activity due to headache, including produc-
tivity at work or school, household work, and family, 
social, or leisure activities [16]. Based on the sum score 
of responses to the items, migraine-related disability 
was categorized as little or no disability (Grade I), mild 
disability (Grade II), moderate disability (Grade III), or 
severe disability (Grade IV). The PHQ-4 is a validated 
4-item questionnaire that assesses how often respond-
ents experienced clinically significant levels of depres-
sion symptoms (i.e., little interest or pleasure in doing 
things and feeling down, depressed or hopeless) and/
or anxiety symptoms (i.e., feeling nervous, anxious, or 
on edge and not being able to stop or control worry-
ing) over the previous 2 weeks [17]. PHQ-4 total scores 
ranged from 0 to 12. A score of ≥ 3 for depression or 
anxiety symptoms suggest the presence of depres-
sion or anxiety, respectively. The ASC-12 is a validated 
12-item assessment that evaluates how often respond-
ents experience increased pain or an unpleasant sen-
sation on their skin during their migraine or severe 
headaches when they engage in various activities of 
daily living (e.g., combing hair, shaving face, wearing 
eyeglasses, taking a shower, being exposed to heat or 
cold) [18]. Based on response options of never, rarely, 
less than half the time, and half the time or more, total 
score ranges from 0 to 24. Respondents with an ASC-
12 score of ≥ 3 were classified as having allodynia. 
To assess functional disability due to pre-headache, 
headache, and post-headache symptoms (assessed 
separately), respondents were asked to rate their per-
formance of daily activities when they had these symp-
toms with the following response options: no disability, 
able to function normally; mildly impaired, can still do 
everything but with difficulty; moderately impaired, 
unable to do some things; and severely impaired, can-
not do all or most things, bed rest may be necessary.

Among respondents who reported using acute medi-
cation for Migraine, acute treatment optimization was 
assessed using the Migraine Treatment Optimization 
Questionnaire (mTOQ). The mTOQ-6 is a 6-item ques-
tionnaire that evaluates the respondent’s perception of 
their acute treatment regimen by assessing efficacy at 2 
and 24 h, tolerability, ability to plan daily activities, feel-
ing of being in control, and ability to return to normal 
activities based on response options of never, rarely, 
less than half the time, and half the time or more [19]. 
A 4-item subset of the mTOQ-6 was used, referred to 
herein as the mTOQ-4. The sum of the items was used 
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to categorize treatment optimization as very poor, poor, 
moderate, or maximal.

Respondents were grouped into the following catego-
ries based on their response patterns: with pre-headache 
symptoms only, with post-headache symptoms only, with 
both pre- and post-headache symptoms, and without 
pre- and post-headache symptoms.

Statistical methods
Descriptive statistics were used in this observational 
study. Means and standard deviations were generated for 
age and body mass index. Counts and percentages were 
used to describe all other variables.

Regression modeling was used to highlight the unique 
and combined effects of having pre-headache, post-head-
ache, or both types of symptoms on a series of outcomes. 
Model type reflected the type and distribution of the out-
come. MHD categories were modeled with ordinal logis-
tic regression reported with ordered cumulative odds 
ratios (ORs) and 95% confidence intervals (95% CIs); 
MIDAS was modeled with a negative binomial regres-
sion and reported using rate ratios (RRs) and 95% CIs; 
the anxiety and depression subscales of the PHQ-4 were 
modeled with binary logistic regression and reported 
with ORs and 95% CIs. Very poor to poor vs. moderate 
to maximum treatment optimization, evaluated via the 
mTOQ-4, was modeled with binary logistic regression 
and reported with ORs and 95% CIs. For each outcome 
(dependent variables), 3 sets of regression models were 
run: pre-headache only vs. neither, post-headache only 

vs. neither, and both pre- and post-headache vs. neither 
as independent variables. Covariates (MHDs, age, gender, 
country) were added after initial models including only 
dependent variables and independent variables were run.

Missing data were rare (less than 1% of cases for any 
variable), and no imputation measures were employed. 
All analyses were conducted with SPSS Statistics, version 
29.0 (IBM, Armonk, NY, USA).

Results
Study population
A total of 14,492 respondents were included in this study 
(United States: 2404; Canada: 2382; Germany: 2397; 
France: 2464; United Kingdom: 2436; Japan: 2409). Over-
all, 17.4% of respondents had pre-headache symptoms 
only, 10.7% had post-headache symptoms only, 49.5% 
had both pre- and post-headache symptoms, and 22.4% 
had neither pre- nor post-headache symptoms (Fig.  1). 
Demographics for those who reported pre-headache 
symptoms only, post-headache symptoms only, both pre- 
and post-headache symptoms, and neither pre- nor post-
headache symptoms are presented in Table 1.

MHD category
Compared with those with neither type of symptoms, 
those with pre- or post-headache symptoms or both 
had more monthly headache days. Of those respond-
ents who had neither pre- nor post-headache symp-
toms, 12.7% reported 4–7 MHDs, 3.6% reported 8–14 
MHDs, and 2.1% reported ≥ 15 MHDs (Fig.  2). Those 

Fig. 1 Percentages of Respondents With Migraine With Pre‑ and/or Post‑Headache Symptoms.a Percentages for the overall pre‑ and/
or post‑headache symptoms per country were based on the number of respondents who reported typically experiencing symptoms in either or 
both of the time periods out of the respective migraine sample. UK, United Kingdom; US, United States. a Includes respondents who reported 
symptoms “less than half the time,” “half the time or more,” or “with all or almost every headache.”
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who experienced only pre- or post-headache symp-
toms reported higher rates of 4–7 MHDs (pre-head-
ache, 18.6%; post-headache, 17.0%; neither, 12.7%), 8–14 
MHDs (pre-headache, 7.1%; post-headache, 7.2%; neither, 
3.6%), and ≥ 15 MHDs (pre-headache, 4.2%; post-head-
ache, 4.6%; neither, 2.1%) than those who experienced 
neither. Respondents who experienced both pre- and 
post-headache symptoms experienced the highest rates 
of 4–7 MHDs (23.1%), 8–14 MHDs (14.1%), and ≥ 15 
MHDs (10.9%). Based on models adjusted for covariates, 
those with pre-headache symptoms only, post-headache 
symptoms only, or both pre- and post-headache symp-
toms were, respectively, 1.86, 1.94, and 4.29 times more 
likely to be in a higher MHD category than those with 
neither type of symptoms.

Migraine‑related burden
MIDAS
Of respondents with neither pre- nor post-headache 
symptoms, 16.5% scored as having moderate-to-severe 
disability on the MIDAS (Fig.  3). Moderate-to-severe 
disability occurred in 51.2% and 54.5% of respondents 
with any pre-headache or any post-headache symptoms, 
respectively. Among those with pre-headache symptoms 
only, 30.2% scored as having moderate-to-severe disabil-
ity, and among respondents with post-headache symp-
toms only, 35.6% scored as having moderate-to-severe 
disability on the MIDAS. Of respondents with both 
pre- and post-headache symptoms, 58.5% scored as hav-
ing moderate-to-severe disability on the MIDAS. Based 

on models adjusted for covariates, having pre-headache 
symptoms only, post-headache symptoms only, or both 
pre- and post-headache symptoms increased the risk of 
disability by 1.78, 1.94, and 3.08 times, respectively, com-
pared with those with neither.

PHQ‑4
Among respondents with neither pre- nor post-headache 
symptoms, 20.1% endorsed clinically significant symp-
toms of depression, and 21.2% endorsed clinically sig-
nificant symptoms of anxiety (Fig.  4A and B). Clinically 
significant symptoms of anxiety were endorsed by 43.5% 
and 46.2% of respondents with any pre-headache or any 
post-headache symptoms, respectively. Of respond-
ents with pre-headache symptoms only, 27.5% reported 
depression symptoms, while 28.0% reported anxiety 
symptoms. Of those with post-headache symptoms only, 
32.7% reported depression symptoms and 33.6% reported 
anxiety symptoms. Among respondents with both pre- 
and post-headache symptoms, 47.7% reported symptoms 
of depression, and 49.0% reported symptoms of anxi-
ety. Based on models adjusted for covariates, those with 
pre-headache symptoms only, post-headache symptoms 
only, or both pre- and post-headache symptoms were, 
respectively, 1.36, 1.64, and 2.92 times more likely to have 
anxiety symptoms than those with neither pre- nor post-
headache symptoms. Similarly, those with pre-headache 
symptoms only, post-headache symptoms only, or both 
pre- and post-headache symptoms were, respectively, 
1.39, 1.73, and 2.94 times more likely to have depression 

Fig. 2 Percentages of Respondents With Each MHD Category by Pre‑ and Post‑Headache Symptom Experience. HA, headache; MHD, monthly 
headache day
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symptoms than those with neither pre- nor post-head-
ache symptoms.

ASC‑12
Among respondents with neither pre- nor post-headache 
symptoms, 23.9% reported allodynia (Fig. 4C). Allodynia 
was reported by 57.5% and 60.2% of respondents with any 
pre-headache or any post-headache symptoms, respec-
tively. Of those respondents with pre-headache symp-
toms only, 39.5% reported allodynia, and among those 
with post-headache symptoms only, 43.8% reported allo-
dynia. Of respondents with both pre- and post-headache 
symptoms, 63.8% reported the presence of allodynia.

Functional disability due to pre‑headache, headache, and/
or post‑headache symptoms
During the headache phase, 51.0% of respondents 
reported moderate-to-severe functional and activity limi-
tations (Fig. 5). During the pre-headache phase, 29.5% of 
respondents reported moderate-to-severe activity limita-
tions. In the post-headache phase, 27.2% of respondents 
reported moderate-to-severe impairment.

mTOQ‑4
Among acute medication users with pre-headache 
symptoms only, 52.2% reported poor to very poor acute 
treatment optimization (Fig.  6). Among acute medi-
cation users with any pre-headache symptoms, 55.5% 
reported poor acute treatment optimization and 8.2% 
reported very poor acute treatment optimization. Among 
respondents who used acute medication and had post-
headache symptoms only, 59.7% reported poor to very 
poor acute treatment optimization. Among respondents 

who used acute medication and had any post-headache 
symptoms, 57.3% reported poor treatment optimization 
and 8.9% reported very poor acute treatment optimiza-
tion. Of those who used acute medication and had both 
pre- and post-headache symptoms, 67.5% of respondents 
reported poor to very poor acute treatment optimization. 
Based on modeling, those with pre-headache symptoms 
only, post-headache symptoms only, or both pre- and 
post-headache symptoms were, respectively, 1.32, 1.96, 
and 2.42 times more likely to have very poor to poor 
acute treatment optimization than those with neither 
symptoms.

Discussion
Migraine is a multiphase, symptom-complex, chronic 
disease with episodic manifestations. This analysis of 
CaMEO-I data demonstrates the high rates of pre- and/
or post-headache symptoms reported by people with 
migraine within the global population of people with 
migraine. Our analysis focused on the symptoms and 
associated burden of pre-headache and post-headache 
symptoms. At least 74% of respondents in each country 
reported experiencing symptoms in at least 1 of those 
non-headache phases. Respondents with both pre- 
and post-headache symptoms reported higher rates of 
migraine-related burden compared with those with pre-
headache symptoms only, post-headache symptoms only, 
or neither pre- nor post-headache symptoms. Moderate-
to-severe MIDAS scores were reported by more than 3.5 
times the respondents who experienced both pre- and 
post-headache symptoms compared with those who 
experienced neither in each country. Functional impair-
ment and activity limitations due to symptoms were 

Fig. 3 Percentages of Respondents With Moderate‑to‑Severe Disability (MIDAS) by Pre‑ and Post‑Headache Symptom Experience. MIDAS, Migraine 
Disability Assessment; UK, United Kingdom; US, United States
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Fig. 4 Percentages of Respondents With (A) Depression Symptoms,a (B) Anxiety Symptoms,a and (C) Allodynia by Pre‑ and Post‑Headache 
Symptom Experience.b UK, United Kingdom; US, United States. a Presence of depression and anxiety symptoms over the last 2 weeks was based 
on responses to the Patient Health Questionnaire‑4. b Presence of allodynia during migraine was based on the 12‑item Allodynia Checklist
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greatest during the headache phase, but moderate-to-
severe impairment was substantial during both the pre- 
and post-headache phases. Although differences were 
noted among countries, the patterns of findings were 
generally similar across the 6 countries.

Pre-headache symptoms have been the focus of numer-
ous studies [1, 6, 8–10, 12, 13]. In a cross-sectional study, 
higher levels of headache frequency were associated 
with a higher frequency and number of pre-headache 
symptoms [6]. In an electronic diary study, participants 

assessed the likelihood of a migraine attack based on 
their premonitory symptoms and, as their certainty of 
prediction increased, so did the probability of a migraine 
attack [9]. The findings from the present study further 
support the literature, as a higher percentage of respond-
ents who experienced only pre-headache symptoms were 
in higher MHD categories than those who did not have 
pre- or post-headache symptoms.

Prior studies of post-headache symptoms concen-
trated on the prevalence of these symptoms [4, 20]. The 

Fig. 5 Percentages of Respondents With Moderate or Severe Functional Impairment/Activity Limitations During the Pre‑Headache, Headache, 
and Post‑Headache Phases.a HA, headache. a “Before, during, and after your severe headache or migraine attacks, on average, how would you rate 
your performance of daily activities?”

Fig. 6 Percentages of Respondents With Migraine Who Used Acute Medication and Reported Poor to Very Poor Acute Treatment Optimization 
by Pre‑ and Post‑Headache Symptom Experience.a UK, United Kingdom; US, United States. a Based on scores from the Migraine Treatment 
Optimization Questionnaire
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MiCOAS qualitative interviews found that 67.5% of 
respondents reported fatigue, 30.0% reported increased 
appetite, and 15.0% reported dull head pain as post-head-
ache symptoms [10]. However, findings from an addi-
tional analysis of the MiCOAS study demonstrated that 
some symptoms may become less noticeable or bother-
some because of increasing head pain [12]. The MiCOAS 
qualitative interview showed the wide range of symp-
toms reported across migraine phases, including symp-
toms such as cognitive impairments and emotional and 
psychological symptoms and states [11]. The postdrome 
phase can also cause significant, persistent disability and 
may be the least understood phase of migraine [3]. In an 
electronic diary study, disability associated with post-
headache symptoms was considered to contribute to the 
burden experienced by those with migraine; however, a 
comparison with those who did not experience post-
headache symptoms was not provided [4]. In the current 
study, the functional impairment and activity limitations 
by phase were greater among those who reported only 
post-headache symptoms compared with those who did 
not report pre- or post-headache symptoms.

Poor attack control, a higher frequency of attacks, and 
higher interictal burden have been linked to an increased 
risk of chronification [21, 22]. In the current study, those 
who experienced both pre- and post-headache symptoms 
were more likely to report 4–7, 8–14, and ≥ 15 MHDs 
than were those without pre- or post-headache symp-
toms. Furthermore, the present study suggests that the 
presence of prodromal and postdromal symptoms are 
associated with attacks that are more severe and disa-
bling. Although the biology of the prodromal and post-
dromal phases is still being investigated, it appears that 
hypothalamic activity and persistent brain stem activa-
tion, respectively, play a role in the pathophysiology of 
migraine [23]. Emerging evidence from the PRODROME 
trial suggests that treating during the prodrome with 
ubrogepant can prevent the onset of headache and also 
reduce the duration of prodromal symptoms [24]. In the 
absence of treatment, the presence of prodrome is associ-
ated with greater disability. If treatment during the pro-
drome reduces the frequency of headache and shortens 
the duration of functional impairment, this emerging 
treatment paradigm could improve outcomes.

This study is limited by the self-reported nature of the 
data and the possibility of selection bias due to the use 
of an online survey platform. Also, we did not include 
all possible symptoms in our pre-populated survey; 
therefore, some symptoms may not have been captured, 
leading to underestimating occurrence. In particular, 
the presence of aura was not included in the analy-
sis. Additionally, a link between headache frequency 

and pre- and post-headache symptoms was not evalu-
ated in this analysis; however, the burden among those 
with pre- and post-headache symptoms (in particular, 
monthly headache categories) is of interest. Further 
limitations include the absence of data analyzed regard-
ing medication use and particular symptoms among 
those who experienced pre- and post-headache phases. 
These limitations are countered by the strengths of this 
study, including the large sample size across multiple 
countries, quality checks to ensure the validity of sur-
veys, and the use of validated questionnaires to assess 
migraine-related burden.

Clarifying our understanding of pre-headache symp-
toms could improve our ability to study the underly-
ing mechanisms of attack onset and may lead to earlier 
treatment during the prodrome, with the intention 
of shortening the prodrome, preventing headaches, 
and improving function. Given the complex nature of 
migraine attacks, further studies of person-level and 
population-level links to pre-headache and post-head-
ache symptoms are required. Furthermore, the subop-
timal treatment demonstrated among individuals with 
pre-and post-headache symptoms in this study suggests 
that future research may be warranted to explore pre- and 
post-headache phases as potential targets for treatment.

Conclusions
Pre-headache symptoms were reported by 66.9% of 
respondents, while post-headache symptoms were 
reported by 60.2% of respondents. Across countries, 
monthly headache days, rates of moderate-to-severe 
migraine-related disability, anxiety symptoms, depres-
sion symptoms, and allodynia were greatest among 
those who experienced both pre- and post-headache 
symptoms. Moderate-to-severe activity limitations 
were reported in 16–38% of people during the pre- and 
post-headache phases.
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