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Abstract
Individuals with migraine headaches who are obese or overweight may be at elevated risk for
experiencing more frequent migraines and for developing chronic migraine. This makes it imperative
that clinicians consider including weight management as part of a migraine treatment plan in
situations where the patient is overweight or obese. Weight loss and weight maintenance therapy
should employ a combination of behavioral strategies, in particular nutritional education, dietary
intervention, and exercise counseling, as a first line intervention. Weight loss medications are
considered a secondary treatment; however, when weight loss medications are used, it is vital to
monitor the influence of the medication on headache. Similarly, a clinician considering migraine
prophylaxis needs to consider whether the pharmacologic agent being considered influences weight
gain or loss.
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OBESITY
Increased weight has reached epidemic proportions in the United States, where as many as 2
out of every 3 adults is either overweight or obese.1 In fact, the number of overweight (body
mass index [BMI] = 25.0–29.9) and obese (BMI ≥ 30.0) Americans has increased nearly 70%
in the past 15 years.2 Excess weight can have a severe negative impact on health-related quality
of life and is a risk factor for hypertension, metabolic syndrome, diabetes, myocardial
infarction, and stroke.3–6 Obesity and its associated health problems have a significant
economic impact on the health-care system, accounting for 9.1% of total US medical
expenditure in 1998 and reaching as high as $92.6 billion in 2002.7 Obesity is comorbid with
a number of chronic pain syndromes and is associated with increased pain severity and
treatment refractoriness.8–11 Weight loss, though, is followed by improved physical
functioning.

The Clinical Relationship Between Migraine and Obesity
Clinical and empirical observations of headache sufferers have led some to propose a
relationship between increased BMI and increased headache days and headache-related
disability. This was first identified by Scher et al.12 In a longitudinal 1-year population study,
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13 3% of individuals with episodic headache progressed to having chronic daily headache
(CDH). Among the risk factors for progression, obesity figured prominently. Obese individuals
were 5 times more likely to develop CDH relative to those with normal weight (defined as BMI
18.5–24.9) while overweight individuals were 3 times more likely to develop CDH relative to
those with normal weight. In the cross-sectional component of the study, obesity was found to
be particularly influential in predicting CDH with migraine features (even after adjusting for
other comorbidities and demographics), but not CDH without migraine features.13

Other studies have continued to investigate the potential relationship between BMI, episodic
migraine (EM) and chronic migraine (CM). One study focused on the relationship between
BMI and EM.14 A total of 30,215 participants were interviewed, of which 3791 (12.5%) had
migraine. Migraine prevalence, frequency of headache attacks, and headache features were
modeled as a function of BMI after adjusting for covariates (age, sex, marital status, income,
medical treatment, depressive symptoms, medication use). BMI was not associated with the
prevalence of migraine. It was, however, associated with the frequency of headache attacks.
Particular interest was given to those with 10–14 headache days per month (and thus at higher
risk for developing CM). Among those with normal weight, 4.4% had 10–14 headache days
per month. The overall rate among those who were overweight (5.8%) was not significantly
different (OR = 1.3, 95% CI = 0.6–2.8). However, the rate among those who were obese
(13.6%; OR = 2.9, 95% CI = 1.9–4.4) and severely obese (defined as BMI > 35.0;20.7%;OR
5.7, 95% CI = 3.6–8.8) was significantly higher relative to those with normal weight (Fig. 1).

The same group examined the relationship between BMI, CDH and its subtypes, CM and
chronic tension-type headache (CTTH).15 The study provided further support for obesity and
CDH being comorbid, after adjusting for covariates (use of daily medications, gender, age,
symptoms of depression, snoring). The results also found obesity to be a much stronger risk
factor for CM than for CTTH. For CM, the prevalence was 0.9% of the normal weighted
(reference group). This was significantly different from the overweight group (1.2%; OR = 1.4
[1.1–1.8]), the obese group (1.6%; [OR = 1.7 (1.2–2.43)]), and the severely obese group (2.5%;
[OR = 2.2(1.5–3.2)]) (Fig. 2). Among those with CTTH, BMI only influenced prevalence of
CTTH relative to normal weight among the severely obese.

Following, in the American Migraine Prevalence and Prevention study,16,17 the distribution
of very frequent headache (10–14 days/month) was evaluated based on BMI and headache
type. For migraine, 6.5% of those with normal weight had 10–14 days of headache. The
proportion was not significantly higher among those who were overweight (7.4%), but was
significantly higher in the obese (8.2%, P < .001) and severely obese (10.4%, P < .001) groups.
For EM and tension-type headache, the differences were not significant. The disability of
migraineurs also varied as a function of BMI. Overall, research conducted to date supports the
concept that obesity is related to migraine progression but is not an exacerbating factor for
headaches overall.

It is important to note that the relationship between BMI and migraine is independent of
covariates. A recent study found that presence of depression or anxiety (especially both
depression and anxiety) modified the strength of the relationship between BMI and migraine.
18 However, it is important to note that the relationship, though modified, continued to exist.

Although a significant number of findings have supported the link between obesity and
migraine, to date, a paucity of research has evaluated whether obesity predicts treatment
refractoriness or if a reduction in obesity leads to a reduction in headache days. One study19
prospectively assessed the influence of the baseline BMI on the response to headache
preventive treatment. The findings indicated that baseline BMI was predictive only of a
reduction in the number of days with severe headache, with those being overweight or obese
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showing greater reduction (P < .01). However, when using logistic regression as a model and
adjusting for covariates, BMI did not account for changes in disability, headache frequency,
or in the number of days with severe headache per month. Thus, in this one study, obesity at
baseline was not predictive of refractoriness to preventive treatment. However, future research
needs to not only assess whether individuals response to treatment (both change in headache
days and disability) is moderated by baseline BMI or perhaps even mediated by BMI change
over time (for a further discussion of moderators and mediators in headache, see Nicholson et
al20). Finally, a majority of the patients who have participated in trials looking at the
relationship between obesity and CM have come from specialty headache centers. Future
research will want to ensure that patients from all clinical settings are included where possible.

A discussion of potential mechanisms connecting obesity and migraine is beyond the scope of
this manuscript. The interested reader is encouraged to read Bigal et al21 for a thorough review
of potential mechanisms linking these 2 diseases.

INTERVENTION GUIDELINES AND STRATEGIES FOR WEIGHT
MANAGEMENT IN MIGRAINE

Although evidence suggests that obesity is a modifiable risk factor for migraine progression,
as discussed, it is still unknown if weight loss is related to decrease in headache frequency.
However, it is recommended that all health-care providers communicate with patients who are
overweight or obese about the overall health benefits of weight reduction. Thus, any subsequent
reduction in headache frequency or headache-related disability will be over and above the
health benefits of weight loss.

Weight loss therapy should employ a combination of nutritional education, dietary
intervention, and exercise counseling with behavioral strategies22–26 as the first line of
intervention. Doing so will help patients acquire the knowledge and develop the skills needed
to improve their eating patterns and increase physical activity. Evidence suggests that the best
outcomes for weight management will occur when the patient is in regular contact with
professionals to promote weight loss and maintenance.27,28 For obese patients, it is
recommended that a more intensive (>1 individual or group session per month) for at least the
first 3 months of the intervention. A variety of health professionals may effectively deliver
these interventions, including physicians, psychologists, dietitians, behavioral therapists,
exercise instructors, and multi-disciplinary teams.29

According to the US Preventive Task Force26 and the National Heart, Lung, and Blood
Institute’s Obesity Education Initiative (NHLBI-OEI),23 the initial goal of weight loss therapy
is to reduce body weight by approximately 10% over a 6-month period. It is vital that a weight
maintenance program that continues to emphasize dietary therapy, physical activity, and
behavior therapy.

The key to weight loss is eating healthy. NHLBI-OEI recommends achieving this via a low-
calorie diet (LCD) (800 to 1500 kcal/day).23,30,31 Increased physical activity can help
enhance the effects of an LCD and is crucial for weight loss maintenance.22,32 Moreover,
regular exercise may have migraine management benefits as well.33,34 In general, moderate
physical activity for 30–45 minutes, 3–5 days per week should be considered a minimum
requirement. Working toward moderate physical activity almost all days of the week is a
recommended goal for adults.35,36

Behavioral weight management strategies can be an integral part of a lifestyle weight
management program. Behavioral strategies can be used to provide the patient skills to address
barriers to eating an LCD and engaging in physical activity.23,37–40 These strategies include:
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1. Self-monitoring of eating habits (amount and types of food, calories consumed, and
nutrient composition) and physical activity (frequency, intensity, and type).

2. Using stress management (cognitive coping, relaxation) to keep from engaging in
“stress eating.”

3. Identifying high-risk situations (eg, having high calorie foods in the house, certain
places where overeating occurs), planning and implementing a healthier alternative
(eg, keeping high-calorie foods out of the house, limiting the times and places of
eating, and consciously avoiding situations in which overeating occurs), and
evaluating the outcome of making the changes.

4. Recognizing inaccurate beliefs about weight loss and body image that need to be
modified to help change self-defeating thoughts and feelings that undermine weight
loss efforts. For example, the thought, “I blew my diet at lunch by eating those french
fries and milkshake; today is a waste, so I will eat whatever the rest of the day” is
inaccurate; an alternative is “so I ate the fries and milkshake at lunch, I can eat a
healthy dinner and be right back on track”; and

5. Identifying and utilizing a strong social support system (eg, family, friends, work
colleagues, a weight reduction support group)

Federal guidelines encourage pharmacologic intervention be considered a secondary source of
treatment and used only in conjunction with concomitant lifestyle modification.23,26,35,36
Orlistat and sibutramine, approved for weight loss by the Food and Drug Administration, can
produce modest weight loss.40–43 However, it is important to note that these medications, as
well as other short-term weight loss medications (typically central nervous system stimulants),
often have headache as a side effect. Thus, it is vital that physicians seriously consider whether
use of these medications is appropriate for migraine sufferers given the potential for more
frequent headaches.

Similarly, in patients with migraine using migraine preventive pharmacotherapy, it is important
to note the effects of the medication on weight, since the most frequently used medications are
not weight neutral. Among the FDA-approved migraine medications, only topiramate has been
shown to promote weight loss.44 Reviews of prophylactic medications in general and those
used to prevent migraine both suggest that a majority of prophylactic medications promote
weight gain although there are some medications that appear to be weight neutral.45–47 Given
that a full review of the weight effects of individual medications is not the purpose of the
manuscript, the interested reader is encouraged to consult Maggioni et al46 or Young and
Rozen47 for a detailed analysis of the weight effects of various migraine prevention
medication. Thus, it is important for any clinician communicating with their migraine patient
to note the potential weight change that may result from taking particular preventive. Among
those who are overweight or obese, this is especially crucial to consider.

Overall, it appears that obese individuals may be at increased risk for developing CM. However,
not nearly enough research has been conducted to date to make definitive statements about the
exact nature of this relationship. Almost no prospective trials have examined whether weight
reduction decreases the odds of developing CM. Also, there are no trials looking at whether
weight gain leads to a subsequent increase in the odds of developing CM.

Given the influence a number of medications have on weight and on headache, it is vital that
clinicians not ignore this issue when considering pharmacologic intervention to prevent
migraine. The same holds true when clinicians consider utilizing weight loss medications. One
of the benefits of behavioral weight management is that the influence it has on headache is
significantly minimized. In summary, clinicians need to be cognizant that a patient’s weight
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may influence the frequency and chronicity of migraine and need to include weight
management as part of any migraine treatment plan among overweight and obese individuals.
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Fig 1.
Prevalence of high-frequency migraine (migraineurs with 10–14 days of headache per month)
according to the body mass index.15
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Fig 2.
Prevalence of chronic migraine according to the body mass index.15 Analyses adjusted by age,
gender, socioeconomic income, and depression. Odds ration and confidence intervals are
described in the text.
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