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Abstract 
Objective: We aim to study the relationship between migraine and obesity at 
Titirou in Parakou in 2017. Method: It was a case-control study which 
included 66 migrainers according to International Headache Society (IHS) 
criteria 2013 (case) matched to 132 controls by age, sex and residence. Size 
and weight have been measured in each subject. Body mass index has been 
calculated. Migraine history and sociodemographic information have been 
collected from 1st May to 31st August 2017 and analyzed by using Epi Info 7 
software. The association between migraine and obesity was estimated by 
odds ratio and their confidence interval. Results: There has been no 
difference among those suffering from migraine and controls according to 
sociodemographic characteritics. Obesity has significantly been associated 
with migraine with OR 4.24 (1.93 - 9.25). The weight more than 70 Kg has 
been associated with the migraine with OR: 2.02 (1.06 - 3.90). The overweight 
and obesity have been associated with migraine OR with respectively 1.9 (1.1 
- 3.9) and 4.4 (2.0 - 9.5). No difference has been found between migraine and 
the clinical characteristics of migraine (type, severity, intensity). Conclusion: 
Obesity has been associated with migraine and has to be taken into account in 
migraine management. 
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1. Introduction 

Obesity and migraine affect many people around the world and are responsible 
for disability and impairment of quality of life. More than a billion adults 
worldwide are obese according to World Health Organization, WHO [1], while 
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headache affects 47% of people around the world with 10% of migraine [4]. 
These conditions have sexual dismorphism, affecting women more than men and 
linking to estrogen and hormonal life-cycle [3] [4]. They share physiopathological 
mechanisms, such as hypothalamic involvement in several headache disorders, 
including migraine [5] [6]. Also orexin and serotonin has been linked to 
migraine and feeding. The peptides, neurotransmitters and adipocytokines, such 
as adiponectin and leptin participate in energy homeostasis, regulation of 
feeding, have been suggested to be altered in migraineurs [7] [8]. Expansion of 
adipose tissue during weight gain leads to the recruitment of macrophages and 
T-cells, and directly results in the induction of adipocytokines and expression of 
several proinflammatory cytokines [9], including IL-1, IL-6, and tumor necrosis 
factor (TNF)-α [10]. 

Global prevalence of migraine is 12% of the general population according to 
the “strict” criteria of international headache society (IHS); 21% including 
patients with probable migraine [2] [11]. Obesity is a risk factor for headache in 
general, as well as for episodic migraine and chronic migraine specifically [12] 
[13]. Some studies have shown that the odds of migraine or severe headache 
have been increased by approximately 39% in woman of reproductive age with 
total body obesity TBO (OR 1.39; CI: 1.24 - 1.56) [14]. While other studies have 
found no association between migraine prevalence and total body obesity in 
women, or a decreased prevalence of migraine in women with abdominal obesity 
in peri- and post-menopausal women between 40 and 74 years of age, with a 
mean age of 54 years [14]. 

This study has been conducted in order to point out the influence of obesity 
on migraine in the general population in North Benin. 

2. Methods 

Type of study: It was an observational case-control study with a descriptive 
and analytical focus. 

Collection period: The data collection took place over a period of three (3) 
months from May 1 to August 31, 2017. 

Inclusion Criteria: The respondents were selected on the basis of the 
following criteria: 

For the cases: 
• subjects living in TITIROU 
• who gave there consent 
• who were present on the day of the survey 
• age to 18 years at least to 65 years at the most 
• the diagnosis of migraine was made according to IHS criteria 

For the witnesses: They were matched to the case by age ± 1 year, sex and 
residence. 

Non-inclusion Criteria: 
• subjects who have not given their consent 
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• residents who work at Titirou without living there 
• pregnant women 

Sampling: 
1) For the migraine sufferers 
It was a non-probabilistic method with a comprehensive sampling technique. 

The migraine patients in our sample were taken from a neuroepidemiological 
survey (the door-to-dor survey) on the prevalence of migraine at Titirou in 2017. 
They fulfilled the IHS strict criteria of 2013 (IHS, Cephalalgia 2013). At least 5 
attacks fulfilling criteria 2) - 4). 

Headache attacks lasting 4 - 72 hours (untreated or unsuccessfully treated). 
Headache has at least two of the following 4 characteristics: 
a) Unilateral location. 
b) Pulsating quality. 
c) Moderate or severe pain intensity. 
d) Aggravation of pain by routine physical activity. 
During headache at least one of the following: 
a) Nausea and/or vomiting. 
b) Photophobia and phonophobia. 
2) For the subjects control 
Two subjects control were chosen from the same house or the neighbouring 

house according to the matching criteria. 
3) The Sample size 
The sample size was calculated assuming an odds ratio between cases and 

controls of 3, risk of first species was 0.05 and risk of second species 20% (power 
80%). Two (2) controls per case with a prevalence of migraine three (3) times 
higher in obese subjects, and an obesity prevalence of 11% were used as the base 
of calculation. It was thus obtained using the Epitable software of Epi-Info 
version 6.04C, a minimum of 63 cases and 126 controls. 

Variables 
Dependent variables: This was a case-control study; the disease here is 

migraine; dichotomous variables with two modalities (yes for cases and no for 
controls), the main exposure studied is obesity defined by BMI ≥ 30. 

Independent variables are sociodemographic (age, gender, religion, ethnic, 
marital status, level of education, nationality, profession), anthropometric 
parameters, weight (dichotomous variable with modalities: ≥70 and <70); size 
(dichotomous variable with modalities: ≥1.70 m and <1.70 m); Body Mass Index 
(BMI) with four (4) modalities: <18.5 (thinness) 18.5 - 24.9 (normal) 25 - 29.9 
(overweight) ≥ 30 (obesity). 

The clinical characteristics of migraine (intensity and frequency of headaches, 
type of migraine) were collected. 

Data collection 
Tools 
We used a questionnaire, SECA® brand weight scale for weight gain, 
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Centimeter graduated for taking the size. 
Technique 
It was structured individual interview. Each subject was submitted to a 

pre-established questionnaire. This questionnaire consisted of many parts: the 
first part was related to sociodemographic data, the second explored the 
characteristics of migraine with possible triggers, a third part for the antecedents; 
the last part collected anthropometric and clinical data (weight, height, 
abdominal perimeter, blood pressure). Most of the questions were grouped 
under the term spontaneous evocation for open questions and evocation on 
indication for closed ones. After interview, weight was taken, size measured and 
BMI calculated. The weight was taken in a room of the home by a scale SECA 
type with an accuracy of 100 g. All subjects were lightly dressed with respect for 
privacy. The size was taken with a measure (precision of 0.1 cm) in all subjects 
previously barefooted and without hat. 

Data Analysis 
Means with a standard deviation were calculated for the quantitative variables 

(age, weight, height, blood pressure). Frequencies were calculated for all 
qualitative variables. The χ2 test (or Fisher’s exact test as appropriate) was used 
for comparisons between dependent and independent variables, and Student’s 
test for comparison of means. Association between migraine and obesity or 
other characteristics was studied by calculating the odds ratio (OR) and their 
confidence interval at 95%. This association was considered significant when p 
was <0.05. 

Ethical considerations 
Approval of the Local Committee of Ethics in Biomedical Research of the 

University of Parakou (CLERB-UP), authorization from the municipal 
authorities and those of the district of Titirou, oral consent of respondents were 
obtained. We guaranteed confidentiality to our respondents and we collected the 
data in strict respect of anonymity. 

3. Results 

Sociodemographic characteristics 
Age and sex were distributed in the same proportion in migraine patients as 

non-migraine sufferers with an average age of 31.87 ± 8.37 (18 - 65) years. In 
both groups, subjects aged from 20 to 29 years were more numerous with a 
frequency of 45.45%. The sex ratio was 0.43 with a predominance of women 
(69.70%). In migraine patients, student and apprentice students were the most 
numerous, while among non-migraine sufferers there was a predominance of 
traders. The two groups were similar in terms of marital status; subjects in 
couples were 40 (60.61%) in migraine patients and 76 (57.58%) in non-migraine 
patients; then single subjects 23 (34.85%) in migraine patients and 53 (40.15%) 
in non-migraine patients. Finally, few migraineurs or non-migraine subjects 
were widowed 3 in each groups (respectively 4.55% and 2.27%). 
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Anthropometric characteristics 
Weight and size 
The average weight of the respondents was 68.40 ± 9.85 (43 – 110) kgs and 

subjects between 50 and 90 kgs were majority. The average size was 1.67 ± 0.07 
(1.45 - 1.87) m. 

BMI 
A normal BMI was found in 86 subjects (43.43%); average BMI was 24.68 ± 

3.23 (17.60 - 45.70) kg/m2. 
Clinical features of migraine 
Among the 66 migraineurs, more than half 37 (56.06%) had a migraine with 

aura; scotoma (48.65%) or phosphene (27.03%) are the most freqent type of 
aura. Headaches intensity were extremely high in 4 subjects (6.06%), strong in 
20 subjects (30.30%) and moderate in the remaining 42 migraineurs (63.64%). 

Migraine and associated factors 
Migraine was associated with the weight (p = 0.0208). Subjects with a weight 

greater than or equal to 70 kgs (41% or 62.12%) have more migraine than the 
other subjects with a lower weight (25% or 37.88%). There were twice as likely to 
make it OR = 2.02). There was no statistically association between migraine and 
size (p = 0.8171), but subjects less than 1.70 m tall (50% or 75.76%) have more 
migraine like summarized in Table 1. 

There was a significant association between migraine and BMI with a p value 
at 0.0019. There were more migraine sufferers among obese subjects 24 (36.36%) 
and overweight subjects 23 (34.85%) and the risk of migraine increases with 
BMI. Most of non-migraine subjects had a normal BMI (50.76%). Comparison 
of average of anthropometric parameters are summarized in Table 2. Table 3 
summarized the association between migraine and body mass index. 

Obesity was neither associated with the number of crisis of the last month nor 
with that of the last 6 months. The intensity of migraine attacks was not 
associated with obesity and there was also no association between obesity and 
migraine type (p = 0.7785). Those data were summarized in Table 4. 

4. Discussion 

In our study obesity predominates in women. Similarly, a sexual dimorphism is  
 

Table 1. Association between migraine, weight and size, Parakou 2017. 

 Migraine No migraine 
OR IC95% p 

 n % n % 

Weight (kg)       0.0208 

≥70 41 62.12 59 44.70 2.02 (1.06; 3.90)  

<70 25 37.88 73 55.30 1   

Size (m)       0.8171 

≥1.70 16 24.24 34 25.76 0.95 (0.43; 1.91)  

<1.70 50 75.76 98 74.24 1   
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Table 2. Comparison of anthropometric parameters between migraine sufferers and no 
migraine, Parakou 2017. 

 Migraine No migraine 
p 

 Min-Max Mean (SD*) Min-Max Mean (SD*) 

Weight 50 - 105 74.61 (12.85) 43 - 103 68.77 (12.07) <0.001 

Size 1.47 - 1.87 1.64 (0.08) 1.45 - 1.85) 1.64 (0.09) 0.498 

BMI 18.50 - 40.00 27.72 (4.94) 17.60 - 45.70 25.71 (4.40) <0.001 

*SD = standard deviation. 
 

Table 3. Association between migraine and BMI, Parakou 2017. 

BMI (kg/m2) 
Migraine No migraine 

OR IC95% p 
n % n % 

≥30 24 54.5 20 45.5 4.4 (2.0 - 9.5) <0.001 

25 - 29.9 23 34.8 43 65.2 1.9 (1.1 - 3.9) 0.03 

<25 19 21.6 69 78.4 1   

 
Table 4. Obesity and clinical charachteristics of migraine, Parakou 2017. 

Clinical characteristics Migraine population N (%) Obesity N (%) p 

Number of crisis in last month 

Unknown 

<3 

≥3 

 

20 

10 

36 

 

7 (35.0) 

5 (50.0) 

12 (33.3) 

0.615 

In last 6 months 

Unknown 

<5 

≥5 

 

33 

10 

23 

 

13 (39.4) 

2 (20.0) 

9 (39.1) 

0.505 

Migraine type 

Without aura 

With aura 

 

37 

29 

 

14 (37.8) 

10 (34.5) 

0.775 

 
found with adipose tissue distribution [14]. After adjustment for age and 
compared with women without a history of migraine and with a BMI < 23.0 
kg/m2, increasing BMI has been associated with increased risk of any history of 
migraine. The causal relationship is not known, but obesity and migraine share 
overlapping central and peripheral mechanisms that may contribute to their 
association [12]. Connection of neurotransmitters and proteins between 
migraine and satiety have been etablished in some studies [14]. Role of 
hypothalamus in central regulation of diet [15] and also in the genesis of 
migraine [5], as well as the common pathways of activation/inhibition and the 
interaction of neurotransmitters such as serotonin and orexin peptides have 
already been highlighted in the literature. Also adipocytokines such as ADP [16] 
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and leptin [17] which are proteins produced by adipocytes, but also by several 
other tissues including the brain have been implicated in the modulation of 
inflammation and pain. As with migraine, ADP exhibits a sexual dimorphism 
[18] and leptin is inhibited by testosterone and increased by ovarian sex steroids, 
with women exhibiting levels 2 - 3 times higher than men even when matched 
for age and BMI. Also obese individuals generally exhibit high circulating 
concentration of leptin, suggesting leptin resistance in states of obesity [19]. 

In our study, obesity has been not associated to the clinical characteristics of 
migraine. Contrary in the literature, total body obesity is associated with an 
increased risk of transforming episodic migraine to chronic [4]. This difference 
can be explained by the samll size of the sample of migraine sufferers. 

Therapeutically, after bariatric surgical for weight loss, patients who have 
achieved greater weight loss has greater odds of experiencing a ≥ 50% reduction 
in headache frequency and a reduction of disability [20]. It is also possible that 
several downstream mechanisms may also be at play when loss weight, such as 
favorable changes in inflammatory cytokines and adipokines, improved 
psychological symptoms (e.g., depression), or behavioral activity. We know now 
that inactivity increases by 21% the risk of headache attacks in adult migraineurs 
(hazard ratio 1.209; P < 0.01) [21] and a 50% increase risk of migraine in 
adolescents (odds ratio 1.5; 95% CI: 1.0 - 2.2) [22]. Some R-Controlled Clin Trial 
have focused on the impact of weight reduction alone or with diet. Lemstra after 
6 weeks of physical activity (3 times a week) associated with diet, relaxation and 
other stress managment techniques with 80 migraineurs, found pain frequency 
decreased by 33.64% ± 5.29%, P = 0.000 [23]. In Darabaneanu prospective study 
on 16 episodic migraineurs, average number of headache days per month has 
decreased after 10 weeks of exercise, (P = 0.048) and significant decreases has 
been seen in the duration and intensity of the migraine attacks [24]. On the 
other hand Dittrich has found with 30 women migraineurs no significant 
difference in change in migraine attack frequency after 6 weeks of physical 
exercise only [25]. In light of these studies, moderate physical exercise and diet 
are key weight loss strategies and are often recommended to migraine patients. 

5. Conclusion 

From this case-control study on obesity and migraine, it appears that migraine is 
significantly associated with obesity and overweight; the clinical features of 
migraine were not associated to body mass index. 
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