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Objectives.—To assess in a headache clinic population the relationship of childhood abuse and neglect with migraine
characteristics, including type, frequency, disability, allodynia, and age of migraine onset.

Background.—Childhood maltreatment is highly prevalent and has been associated with recurrent headache. Maltreat-
ment is associated with many of the same risk factors for migraine chronification, including depression and anxiety, female sex,
substance abuse, and obesity.

Methods.—Electronic surveys were completed by patients seeking treatment in headache clinics at 11 centers across the
United States and Canada. Physician-determined data for all participants included the primary headache diagnoses based on
the International Classification of Headache Disorders-2 criteria, average monthly headache frequency, whether headaches
transformed from episodic to chronic, and if headaches were continuous. Analysis includes all persons with migraine with aura,
and migraine without aura. Questionnaire collected information on demographics, social history, age at onset of headaches,
migraine-associated allodynic symptoms, headache-related disability (The Headache Impact Test-6), current depression (The
Patient Health Questionnaire-9), and current anxiety (The Beck Anxiety Inventory). History and severity of childhood (<18
years) abuse (sexual, emotional, and physical) and neglect (emotional and physical) was gathered using the Childhood Trauma
Questionnaire.

Results.—A total of 1348 migraineurs (88% women) were included (mean age 41 years). Diagnosis of migraine with aura
was recorded in 40% and chronic headache (�15 days/month) was reported by 34%. Transformation from episodic to chronic
was reported by 26%. Prevalence of current depression was 28% and anxiety was 56%. Childhood maltreatment was reported
as follows: physical abuse 21%, sexual abuse 25%, emotional abuse 38%, physical neglect 22%, and emotional neglect 38%. In
univariate analyses, physical abuse and emotional abuse and neglect were significantly associated with chronic migraine and
transformed migraine. Emotional abuse was also associated with continuous daily headache, severe headache-related disability,
and migraine-associated allodynia. After adjusting for sociodemographic factors and current depression and anxiety, there
remained an association between emotional abuse in childhood and both chronic (odds ratio [OR] = 1.77, 95% confidence
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intervals [CI]: 1.19-2.62) and transformed migraine (OR = 1.89, 95% CI: 1.25-2.85). Childhood emotional abuse was also
associated with younger median age of headache onset (16 years vs 19 years, P = .0002).

Conclusion.—Our findings suggest that physical abuse, emotional abuse, and emotional neglect may be risk factors for
development of chronic headache, including transformed migraine. The association of maltreatment and headache frequency
appears to be independent of depression and anxiety, which are related to both childhood abuse and chronic daily headache.
The finding that emotional abuse was associated with an earlier age of migraine onset may have implications for the role of
stress responses in migraine pathophysiology.
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Childhood maltreatment is highly prevalent
and has been frequently associated with recurrent
headache.1-5 There is, however, a paucity of reports
specific to migraine and its characteristics using either
physician diagnosis or validated diagnostic instru-
ments with the International Headache Society
criteria.6-8 In an earlier headache clinic-based study
restricted to women with migraine, and another with
men and women, increased frequency of migraine
was associated with physical and sexual abuse, but the
impact of childhood emotional abuse and neglect,
both physical and emotional, was not considered.7,8

Furthermore, the screening questionnaires used in
those studies had not been validated.

The assessment of the relationship of migraine
features and childhood maltreatment is complicated
by the fact that many of the risk factors for develop-
ment of chronic headache,9,10 including female sex,
lower socioeconomic status, substance abuse, obesity,
depression, and anxiety are also associated with mal-
treatment history.5,11-16 We found in analyses of this
cohort that all types of childhood abuse and neglect
are strongly associated with depression and anxiety,
and that the relationship strengthens with increasing
number of maltreatment types (Part I). Furthermore,
depression and anxiety mediated the association of
obesity with childhood maltreatment, migraine fre-
quency, and migraine-related disability.17 In our initial
headache clinic study, which was restricted to female
migraineurs, we examined the relationship of child-
hood maltreatment and migraine frequency, and it
too appeared to be mediated by psychiatric disorders,
specifically, depression.7

Our objectives in this paper were to assess in a
large multicenter headache clinic population the rela-

tionships of different types of childhood abuse (physi-
cal, sexual, emotional) and neglect (physical and
emotional) to migraine characteristics, including type,
frequency, transformation, disability, allodynia, and
age of migraine onset. We have controlled for poten-
tial confounders such as age, sex, race, education,
household income, smoking status, caffeine use,
substance abuse, and obesity. Because childhood
maltreatment is also associated with depression
and anxiety,17,18 which in turn are associated with
migraine,19 the influence of these conditions on the
relationship between maltreatment and migraine
features was examined.

METHODS
Patient Selection.—This cross-sectional multi-

center headache clinic study was conducted by the
members of the Women’s Issues Section research
consortium of the American Headache Society. The
recruitment occurred between February 2006 and
June 2008 at 11 outpatient headache centers, after
each center separately obtained approval from the
Institutional Review Boards (IRB). Patient recruit-
ment and data collection has been discussed in detail
in Part I of this paper and in a published manuscript
from this cohort.20

Data Collection.—The electronic survey collected
detailed information on sociodemographics variables
and current psychiatric symptoms, and childhood
maltreatment (see Part I). Information was also col-
lected regarding allodynia and headache-related dis-
ability.The treating physician determined the primary
headache diagnoses based on the International Clas-
sification of Headache Disorders (ICHD)-2 criteria,7

the average monthly headache frequency over the
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prior 3 months, whether the headaches had trans-
formed from episodic to chronic, and whether daily
headaches were continuous.

Measures.—Childhood Abuse and Neglect.—In this
study, maltreatment exposure occurring in childhood
was assessed using the Childhood Trauma Question-
naire (CTQ).21 This questionnaire is a 28-item self-
reported quantitative measure that provides brief,
reliable, and valid screening for history of childhood
abuse and neglect. It measures 5 categories of child-
hood maltreatment that include physical, sexual, and
emotional abuse, and physical, and emotional neglect.
Details on the CTQ measure, maltreatment preva-
lence, correlation between the different categories of
abuse and neglect, and the relationship with depres-
sion and anxiety in this study population are
discussed in Part I.

Allodynia.—Information on migraine-associated
allodynia was collected using the following question
in the survey: “Do you experience pain or unpleas-
ant sensation on your skin during a migraine attack
with any of the following?” The list included
“combing your hair,” “shaving,” “showering,” “expo-
sure to heat cold or heat,” “resting head on pillow,”
and “wearing earrings or a necklace.” Our questions
were based on those used in published research on
the topic22 but our survey tool was designed prior to
the publication of a validated tool encompassing
severity.23

Headache-Related Disability.—The Headache
Impact Test (HIT-6),24 a 6-item scale that correlates
well with headache severity has been determined to
be reliable and valid in evaluating the impact of head-
ache on health-related quality of life in patients
seeking primary and headache subspecialty care.
HIT-6 score �60 was considered as severe headache-
related disability.

Depression.—The Patient Health Questionnaire
(PHQ-9) is a self-reported diagnostic and severity
measure for current depression (in the prior 2 weeks)
using criteria from the Diagnostic and Statistical
Manual of Mental Disorders (DSM) IV.25

Anxiety.—The Beck Anxiety Inventory (BAI)
was used to assess the severity of patient anxiety.26

The questionnaire consists of both physiological and
cognitive components of anxiety addressed in the 21

items describing subjective, somatic, or panic-related
symptoms.

Statistical Analysis.—All statistical analyses in this
study were performed using SAS version 9.1 (SAS
Institute, Inc., Cary, NC, USA) and fully described in
Part I. The relationship between childhood abuse and
neglect and migraine characteristics was examined
using logistic regression analysis. Models were
adjusted for age, gender, race, education, household
income, smoking status, caffeine use, substance abuse,
obesity, and current depression and anxiety. Adjusted
odds ratios (ORs) and 95% confidence intervals (CI)
were used to measure the strength of the relation-
ships, and the significance of the ORs was examined
using Wald’s c2 test statistic.

RESULTS
A total of 1348 patients who received a diagnosis

of migraine completed the surveys.The ICHD-2 diag-
nosis and some characteristics of the study population
are presented in Table 1. Additional characteristics

Table 1.—Characteristics of the Study Population

n (%)

International Headache Society
Diagnosis (ICHD-II)
Migraine (1.0) 1348 (100)

Migraine with aura (1.2) 543 (40)
Migraine without aura (1.1) 805 (60)

Gender
Male : female 161 (12) : 1187 (88)

Age, years (mean � SE) 41 � 0.4
Age at onset of headache, years

(mean � SE)
19 � 0.5

Headache frequency, days (mean � SE) 14 � 0.7
(�15 days/month) 458 (34)

Transformed migraine 356 (26)
Continuous daily headache 238 (17)
Headache impact, score (mean � SE) 58 � 0.5

Severe (HIT-6 � 60) 885 (66)
Migraine-associated allodynia

(�1 symptom)
817 (60)

Current Depression (PHQ-9 � 10) 381 (28)
Current Anxiety (BAI � 8) 761 (56)

BAI = The Beck Anxiety Inventory; HIT = The Headache
Impact Test; ICHD = the International Classification of Head-
ache Disorders; PHQ = The Patient Health Questionnaire.
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are found in Table 1 of Part I. Diagnosis of migraine
with aura was recorded in 40% of the participants, the
rest having no aura. Majority of the participants were
women (88%) and the average age of the participants
in this study was 41 years. Thirty-four percent of all
participants reported chronic migraine (frequency
�15 days/month) and 26% reported a transformation
from episodic to chronic. The majority of the study
population had very severe headache-related disabil-
ity based on the HIT-6 scores and at least 1 migraine-
associated allodynic symptom. Prevalence of current
depression was 28% (based on PHQ-9 score) and
anxiety was 56% (based on BAI score).

Childhood maltreatment, either abuse or neglect,
was reported by 58% of the study population
(n = 781). Based on this cutoff score, physical abuse
was reported by 21%, sexual abuse by 25%, emo-
tional abuse by 38%, physical neglect by 22%, and
emotional neglect by 38% of the study population.
Table 2 shows the differences in the headache char-
acteristics between migraineurs with and without a
history of a particular category of childhood abuse or
neglect. The proportion of respondents with migraine
with aura in each maltreatment group ranged from
39% to 44% and was not significantly different
among the groups. Migraineurs reporting emotional
abuse were significantly younger at onset of head-
aches. Frequency of chronic migraine was higher in
those reporting physical and emotional abuse, and
physical and emotional neglect. Frequency of trans-
formed migraine (episodic to chronic) was also higher
in migraineurs with physical and emotional abuse,
and emotional neglect. Of all the childhood trauma
categories, only the migraineurs reporting emotional
abuse had higher frequency of daily continuous
headaches, severe headache-related disability, and
symptoms of migraine-associated allodynia than the
non-abused cohort.

Forty-two percent (n = 567) of the study popula-
tion did not report any type of childhood abuse or
neglect. Table 3 presents the results from logistic
regression analyses comparing this group with those
reporting the different categories of childhood
trauma. All models were adjusted for age, gender,
race, education and household income levels, smoking
status, caffeine use, substance abuse, and obesity.

Except for sexual abuse, all the other categories
of childhood trauma were associated with chronic
migraine and the strongest relationship was noted
with emotional abuse. All 5 categories of childhood
trauma were associated with transformed migraine.
The strongest relationships were noted in migraineurs
reporting emotional abuse, followed by physical
abuse. Emotional abuse was also associated with
severe headache-related disability, but this relation-
ship was marginally significant. Of all the categories
of childhood trauma, only physical abuse and emo-
tional abuse were significantly associated with
chronic and transformed migraine.

The associations of physical and emotional abuse
with chronic migraine and transformation were
further examined by controlling for current depres-
sion and anxiety. After adjusting for all previously
referred variables and current depression and
anxiety, only emotional abuse was associated with
chronic migraine (OR = 1.77, 95% CI: 1.19-2.62,
P = .004) and with transformation (OR = 1.89, 95%
CI: 1.25-2.85, P = .0027). Emotional abuse in child-
hood was also associated with the headache onset
age. Headaches started at a younger age in persons
reporting childhood emotional abuse. In adjusted
linear regression model, headache onset age was sig-
nificantly associated with emotional abuse (F = 13.89,
P = .0002).

DISCUSSION
In this study there are several novel findings. Our

data suggest that childhood maltreatment, in particu-
lar emotional abuse, is a risk factor for chronic
migraine, including transformed migraine and con-
tinuous daily headache. The association of emotional
abuse with headache frequency and transformation
appears to be independent of other factors, including
depression and anxiety, which are related to both
childhood abuse and chronic headache.We also found
that emotional abuse was associated with severe
headache-related disability, allodynia, as well as with
an earlier age of migraine onset.

Migraine is a recurrent disorder with episodic
manifestations. There is mounting evidence that
migraine may be a progressive disorder, with reports
suggesting that in at least 3% of migraineurs each
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year there is an evolution from an episodic to a
chronic (>15 days/month) disorder.27 Chronic daily
headache (CDH), including transformed migraine,
chronic migraine, and chronic tension-type headache,
is believed to affect 3-5% of the general population,27

with headache phenoptype depending, in part, on the
time since headache disorder onset.28 Risk factors for
the development of chronic headache include female
sex, lesser amount of education, obesity, and possibly
a history of smoking, caffeine use, and medication
overuse.10,27 In our headache clinic population, as in
other studies,5,11-16 we found these factors to be asso-
ciated with childhood maltreatment. In the case of
obesity and smoking, the relationship to maltreat-
ment was mediated through depression and anxiety.
These common psychiatric disorders have, in turn,
been demonstrated to be risk factors for migraine, for
CDH,10 and for pain in general. Biologically, the rela-
tionship of depression and pain may be enhanced
both by similar underlying neurochemistry, as well as
by psychosocial phenomenon.29

In our clinic cohort, depression and anxiety (both
remote and current) were strongly associated with
each type of childhood maltreatment.The association
strengthened with an increasing number of maltreat-
ment types, suggesting possible causality. Despite the
strong association of maltreatment with depression
and anxiety, we found that these 2 common psychiat-
ric conditions were not the primary factors determin-
ing the relationship of childhood emotional abuse

and chronic headache frequency. In a similar vein,
findings from the National Comorbidity Survey sug-
gested that the relationship between childhood abuse
(physical and sexual) and pain is not dependent on
depression.29

Another set of factors believed to influence the
transition from episodic to a chronic headache
includes those classified under “stressful life events,”
as has been demonstrated in several clinic- and
population-based studies.30-32 Stress is an important
trigger of individual episodes of migraine, although
the nature of this relationship is not well under-
stood. Chronic stress purportedly affects both
peripheral and central nociception, thereby leading
to allodynia, hyperalgesia, and chronic head pain.33

In this context, abuse, which has not been well
studied in migraine, may be considered to be an
important “stressful life event.” A population-based
study of adolescents in Taiwan, for instance, showed
that both physical abuse and parental divorce were
more common in the families of the adolescents
with CDH than the control group.31 Other types of
abuse and neglect were not examined. A population-
based study in adults focused primarily on events
occurring in the year or 2 preceding the onset of
CDH.30 From among the 6 types of events mea-
sured, the strongest predictor of CDH was an
ongoing “extremely stressful situation.” Exposure to
an “extremely stressful situation” was endorsed by
just over half of the participants, with only 4%

Table 3.—Adjusted Odds Ratios From Logistic Regression Models for Association With Childhood Trauma†

Physical abuse Sexual abuse Emotional abuse Physical neglect Emotional neglect

Chronic migraine 1.79 (1.17-2.77)**‡ 1.44 (0.90-2.29) 2.01 (1.36-2.97)***‡ 1.69 (1.08-2.66)* 1.54 (1.03-2.31)*
Transformed migraine 2.14 (1.37-3.34)***‡ 1.71 (1.07-2.75)* 2.23 (1.48-3.36)***‡ 1.81 (1.13-2.88)* 1.76 (1.14-2.71)*
Daily continuous headache 1.32 (0.79-2.20) 1.19 (0.69-2.08) 1.45 (0.91-2.29) 1.31 (0.79-2.16) 1.12 (0.71-1.76)
Severe disability 1.45 (0.94-2.23) 1.47 (0.92-2.35) 1.54 (1.04-2.29)* 1.33 (0.82-2.16) 1.29 (0.86-1.95)
Migraine-associated

allodynia
1.21 (0.79-1.84) 1.17 (0.75-1.82) 1.19 (0.81-1.75) 1.09 (0.69-1.73) 1.01 (0.69-1.48)

*P < .05, **P < .01, ***P < .001.
Values reported are adjusted odds ratios (95% confidence intervals) with the group reporting none/minimal childhood trauma for
all categories of abuse and neglect (n = 567) as the referent.
†All models were adjusted for age, gender, race, education, household income, smoking status, caffeine use, substance abuse, and
obesity.
‡Significant after Bonferroni correction for multiple hypotheses testing (P < .01).
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admitting to an ongoing abusive relation, and the
type of abuse was not specified. A recent clinic study
of patients with orofacial pain demonstrated greater
headache disability in those reporting “traumatic life
events.”34 The events in that study included a history
of physical, emotional or sexual abuse at any age
and also childhood neglect. Unfortunately these
were combined into one question, and the maltreat-
ment type, and temporal relationship with headache
onset or worsening can not be discerned. The find-
ings from our cohort further highlight the potential
importance of childhood abuse as an important
stressful life event, although in some cases it first
occurs years prior to headache onset. Research sug-
gests that there is an interaction between early
maltreatment and chronic stress that leads to
hypothalamic-pituitary-adrenal (HPA) axis dysregu-
lation35 and increases the probability of developing a
chronic pain condition.36,37 It has been hypothesized
that stressful times in early development initially
cause hyperactivation of the HPA system, but with
chronic stress over time there is a decrease in corti-
sol and adrenocorticotropin hormone (ACTH)
release.38 Hypocortisolism has been described in
response to acute stress in healthy adults with a
history of childhood maltreatment, as well as in
persons with stress-related bodily disorders, includ-
ing headache.39

Our data also underscore the importance of emo-
tional abuse, a maltreatment type that is less well
recognized and studied than either physical or sexual
abuse.40 More common and less blatant than contact
forms of abuse, emotional abuse may reflect the
underlying family environment. Studies suggest that
emotional abuse may have more lasting conse-
quences,41,42 including psychiatric sequelae, than
physical or sexual abuse.43 Although it may occur
independently,44 emotional abuse is likely inherent in
all abuse types,40 and certain combinations may be
particularly deleterious.45 Most research on the
effects of emotional abuse encompasses the psycho-
logical consequences, such as depression,46 and not
painful conditions.47 Our finding that persons report-
ing emotional abuse had a significantly earlier age of
migraine onset may have implications for its role in
migraine pathophysiology.

The study began in 2006, cotemporaneous with
publication of proposed revised criteria for chronic
migraine (requiring that of the �15 days a month with
headache, only �8 days/month be migraine), and
medication overuse headache (not requiring rever-
sion to episodic headache after discontinuation of
offending medications).48 Only 6% of the patients
were documented by the physician investigators to
have medication overuse headache (MOH), perhaps
because they adhered to the earlier stricter definition
(requiring reversion to episodic after discontinuation)
or because there was no clear history of development
or marked worsening during medication overuse. Our
queries regarding substance abuse did not discern
between use of prescription medications, illicit drugs,
and alcohol. Physicians recorded whether patients
met 1996 Silberstein-Lipton criteria for transformed
migraine,49 and also documented whether there was
an actual evolution in frequency from episodic to
chronic. The evaluation and diagnosis by headache
specialists according to ICHD-2 criteria is a strength
of our study.The sample size allowed us to control for
multiple factors that may impact migraine character-
istics. The geographic diversity and inclusion of both
men and women allows generalization of findings
within headache clinic populations. We acknowledge
certain inherent biases in the design, including those
of selection and recall.This study is limited by reliance
on self-reports, and we could not ascertain whether
abuse histories are valid. Research suggests that indi-
viduals are more likely to minimize adverse experi-
ences rather than fabricate them.50 In any case, the
proportion of migraineurs reporting sexual and physi-
cal abuse are nearly identical in this and our earlier
clinic-based survey.7

Our findings suggest that childhood maltreat-
ment, particularly emotional abuse, may be risk
factors for development of chronic headache, includ-
ing transformed migraine. Although depression and
anxiety are related to childhood maltreatment and to
chronic frequency, the association of emotional abuse
and chronic migraine/transformed migraine is inde-
pendent of these psychiatric disorders. The finding
that emotional abuse was associated with an earlier
age of migraine onset suggests a possible role in
migraine pathophysiology.
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