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Abstract

Migraine is reported globally with a higher prevalence in students. The present study aims to evaluate the association between
nutritional status, quality of life (QL) and characteristics of migraine.
A cross-sectional study. Headache characteristics, level of disability caused by migraine crises (Pediatric Migraine Disability Assessment
- PedMIDAS) and QL (Pediatric Quality of Life Inventory- PedsQL) were assessed. Anthropometric variables were also measured.

Data were collected from 98 students with a mean age of 11.2 ± 1.7 years. Migraine had the highest prevalence (54.8%). The average
Body Mass Index (BMI) of the total sample was 20.0 ± 3.8 kg/m2, and among students with migraine and students with tension
headache, the average BMIs were 20.4 ± 4.0 and 19.5 ± 3.4 kg/m2, respectively (p = 0.264, Student’s t-test). Around 47.5% from
migraineurs were overweight or obese. Regarding QL, the average total score in students with migraine was 74.4 ± 12.4, with no
differences observed among normal weight, overweight or obese students, and no correlation between the scores of the PedsQL and
BMI (r = -0.182, p = 0.165, Pearson correlation coefficient) was observed. There was a high percentage of overweight students with
migraine. Analyses show no associations between the nutritional status, frequency, severity, disability caused by crises, or QL.
Keywords: Child; Teenager; Headache; Anthropometry; Quality of life
List of Abbreviations: QL- Quality of life; PedMIDAS- Pediatric Migraine Disability Assessment; PedsQL- Pediatric Quality of Life
Inventory; BMI-Body Mass Index; IBGE- Instituto Brasileiro de Geografia e Estatística; ABEP- Associação Brasileira de Empresas de
Pesquisa; MIG- Migraine; TH- Tension headache

Introduction
The main primary headache among children and adolescents is migraine, a neurological disease characterized by a high prevalence
of recurrent, moderate to severe pain [1] leading to decreased quality of life (QL) [2].
Migraine is considered to be one of the most prevalent forms of headache. In childhood and adolescence, migraine is reported
globally. In a systematic review Abu-Arafeh et al. 2010 [3] showed overall prevalence of migraine in children and adolescents
around 7.7%. Before the age of 7, boys with migraine outnumber girls. However, boys are equally as likely as girls to experience
migraine between the ages of 7 to 11 years [4]. With puberty, there is an increased prevalence of migraine in females, suggesting a
role for female sex hormones in the expression of this headache [5]. Migraine crises in children can be shorter and more frequent
than those in adults [1]. This disease in childhood has a high risk of developing into a chronic and persistent form in adulthood
[6].
Migraine has also been associated with obesity. Both are important clinical problems that can significantly affect QL, health and
individual well-being. Hershey et al. (2008) [7] investigated the effect of weight loss on the characteristics of headache in children
and adolescents, and in those who were overweight, weight loss contributed to a reduction in pain over time.
In children, as well as in adults, an association between the presence of stress and migraine crises has been described, whereas
teenage girls are apparently more susceptible [8]. Children who experience migraine often require a treatment strategy that
includes changes in lifestyle [9].
Considering the impacts of this morbidity on the QL of children and adolescents, this study, which aims to evaluate the association
between nutritional status, QL and characteristics of migraine in students, could contribute to clarify some of these aspects.
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Methods
A cross-sectional study was performed using students of both genders, aged 7 to 14 years, who reported headache and whose
parents or guardians agreed to participate in the study and signed a consent form. Data collection occurred in 2012 in public and
private schools in Porto Alegre, Rio Grande do Sul, Brazil, which were chosen for convenience. We excluded students that were
unable to answer the questionnaires or be assessed anthropometrically.
Sociodemographic variables (age, gender) and clinical background (classification of headache, headache frequency, headache
intensity, disability generated by migraine crises) were collected through interviews. The evaluation of the purchasing power of
the participants was performed using the Economic Classification Criterion Brazil [10]. According to the score obtained, the
household income, and thus purchasing power, could be estimated, and each household could be classified it into one of five
groups, A to E (A representing the richest stratum of society and E, the poorest).
The students answered a questionnaire that concerned the characteristics of headache. This questionnaire was then evaluated by a
neurologist according to the criteria defined by the International Headache Society [1]. For the assessment of disability generated
by crisis, the Pediatric Migraine Disability Assessment (PedMIDAS) [11] was used. This questionnaire contains questions about
the last three months relate to the impact of headache on school performance, at home and the final two questions relate to social
/ sports function. QL was assessed using the Pediatric Quality of Life Inventory (PedsQL), which has 23 items related to pediatric
health domains, covering physical, emotional, social and school aspects [12,13].
Previously trained nutritionists performed all measurements and the methods were standardized. The anthropometric variables
considered were as follows: weight (kg); height (cm); body mass index (BMI); and the classification of nutritional status, according
to the Z-score (weight for age, weight for height, BMI-for-age, and height for age) [14], with the help of the software AnthroPlus v.
1.0.4 [15]. Weight was assessed using a Tanita® digital electronic scale (Tanita Corporation, Tokyo, Japan), with a capacity of 150 kg
and sensitivity of 50 g. The weighing protocol followed previously published guidelines [14]. The height measurement was made
using a Sanny® vertical stadiometer (American Medical Brazil, SBC, SP), with a length of 2.1 m, divided into cm and subdivided
into mm.
Statistical analyses were performed using the SPSS 18.0 software. Categorical data were expressed as absolute frequencies and
percentages, and continuous variables were collected as the means and standard deviations or the median and interquartile ranges.
For association and correlation between variables, the non-parametric Chi-square and Pearson Correlation Coefficient tests were
used, respectively; to compare means, ANOVA or Student´s t-test; to compare medians the Mann-Whitney test. A p value <0.05
was considered to be statistically significant.
The study was approved by the Ethics Committee of the Universidade Federal do Rio Grande do Sul under protocol number 20425
and complied with the Resolution No. 196 of 10/10/1996 of the National Health Council.

Results
Data were collected from 98 students who reported headache in the last three months. Participants included 61 girls and 37
boys, with a mean age of 11.2 ± 1.7 years, registered in public and private school systems (54.1% and 45.9%, respectively). The
predominant economic classification was class B (52.0%). Considering headache types, migraine prevalence was 63% (n = 62) and
tension headache, 36.7% (n = 36). There were no associations found between the types of headache and sex, age, school system,
schedule of classes or socioeconomic status of the students (Table 1).
According to the BMI measurements 59.4% of the students were classified as normal weight, 24.0% overweight and 16.7% were
obese. The average BMI of the total sample was 20.0 ± 3.8 kg/m2. Among students with migraine and students with tension
headache, the average BMIs were 20.4 ± 4.0 kg/m2 and 19.5 ± 3.4 kg/m2, respectively (p = 0.264, Student’s t-test). Both groups, on
average, were within the parameters of normality [14].
Considering only the students with migraine, 47.5% were overweight (encompassing both the overweight and obese categories),
and 18.0% were classified as obese. The other 52.5% were normal weight.
Concerning the incapacity generated by migraine attacks [11], most students scored at PedMIDAS level 1 (67.2%; n = 41). Fifteen
migraineurs (24.6%) were in level 2, four (6.6%) in level 3 and one (1.6%) in level 4.
The number of students who experienced migraine crises in the past three months had a median value of 6 (P25-75: 3-12), and
there were no correlations between the number or severity of these crisis and BMI mean (r = 0.061, p = 0.644; r = 0.048, p = 0.737,
respectively, Pearson correlation coefficient). However, there was a tendency towards correlation between the number and severity
of these attacks (r = 0.261, p = 0.062, Pearson correlation coefficient).
Table 2 presents the characteristics of migraine (frequency, severity and disability generated by crises), according to BMI
classification. There were no differences in the number of migraine crises among the BMI classification, and there were also no
associations between migraine severity or the level of disability incurred by migraine and nutritional status.
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MIG
(n and %)

TH
(n and %)

Total
(n and %)

7 - 9 years

16 (25.8%)

9 (25.0%)

25 (25.5%)

10 - 14 years

46 (74.2%)

17 (75.0%)

73 (74.5%)

Female

37 (59.7%)

24 (66.7%)

61 (62.2%)

Male

25 (40.3%)

12 (33.3%)

37 (37.8%)

Public

36 (58.1%)

19 (52.8%)

53 (54.1%)

Private

26 (41.9%)

17 (47.2%)

45 (45.9%)

Morning

30 (48.4%)

23 (63.9%)

53 (54.1%)

Afternoon

32 (51.6%)

32 (51.6%)

45 (45.9%)

A

14 (22.6%)

9 (25.0%)

23 (23.5%)

B

32 (51.6%)

19 (52.8%)

51 (52.0%)

C

16 (25.8%)

8 (22.2%)

24 (24.5%)

P
Test χ2

Age
0.930

Gender
0.491

Education System
0.299

Schedule Class
0.138

ABEP
0.913

ABEP - Associação Brasileira de Empresas de Pesquisa; MIG - migraine; TH - tension headache

Table 1: Characteristics of the sample of students with headache

Regarding QL, the average total score in migraineurs was 74.4 ± 12.4, with no observed difference among normal weight,
overweight and obese students (Table 2). There was also no correlation found between the scores of the PedsQL [12,13] and BMI
(r = -0.182, p = 0.165, Pearson correlation coefficient).
Normal weight
n=32

Overweight
n=18

Obese
n=11

P*

BMI(kg/m2)

17.4±1.8

22.4±2.5

25.7±3.2

0.000

Frequency of crises in
3 months

5 (3-12)

7(3-12)

6 (3-15)

0.509

0-4

18 (58.0%)

2 (11.1%)

0 (0%)

5-7

7 (22.5%)

7 (38.8%)

7 (63.6%)

6 (19.3%)

9 (50.0%)

6 (54.5%)

1

20 (64.5%)

14 (77.8%)

7 (63.6%)

2

10 (32.3%)

2 (11.1%)

3 (27.3%)

3

-

2 (11.1%)

1 (9.1%)

4

1 (3.2%)

-

-

PedsQL (average
score)

74.7±13.6

76.0±7.6

71.0±15.7

Severity**

8-10

0.212

PedMIDAS

**

0.425

0.335

BMI: Body mass index; PesdQL: Paedriatrics Score Quality of Life [13]; PedMIDAS: Pediatrics Migraine Disability Assessment. Severity was measured by
a visual analogue scale of pain. The data are expressed as the mean ± standard deviation, median and interquartile ranges (P25-P75) and frequency and
percentage. *ANOVA to compare means, Mann-Whitney test for medians and chi-square test for associations. **n = 31 to normal weight category.

Table 2: Quality of life and characteristics of migraine in students, according to BMI classification
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Discussion
Recent studies have shown a varying prevalence of migraine in students. [3,7,16,17] According to the latest data from the IBGE
[17] there is high prevalence of overweight children and adolescents in Brazil. Among 5- to 9-year-old children, the prevalence
of obesity is 16.6% and 11.1% for boys and girls, respectively, whereas for overweight adolescents these rates increase to 21.5%
for boys and 32% for girls. In our study 39.8% of the sample was classified as overweight, according to BMI, which was a larger
percentage than the reference values for the population.
Few studies have addressed the relationship between obesity and migraine in children and adolescents. [16,18,19] Robberstad et
al. (2010) [20] showed a correlation between migraine and obesity, which was absent in our study. Although a high percentage of
migraineurs were overweight, this prevalence in our study was found to be below that reported in a recent study [18], in which
68.2% of children and adolescents with migraine were classified as being overweight or at risk for obesity.
Kinik et al. (2010) [16] showed also found no association between the severity of migraine crises and the nutritional status, similar
to what we observed in the present study. However, these authors [16], showed a positive correlation between BMI and the number
of migraine crises. In another study, there were no differences between the BMI levels in children and adolescents with migraine
and those of the overall population [19].
Studies have separately demonstrated the relationships between migraine or obesity and a decreased QL [2,21], suggesting that
these factors could overlap, further reducing QL. However, in the present study, the overweight students did not differ from
normal weight students in regards to the QL score, which could be attributed to the fact that the level of disability generated by
migraine crises was also not different among the different classes of nutritional status. We must also consider that most of the
students scored a low degree of disability when assessed by PedMIDAS [11], demonstrating that the level of disability generated
by migraine crises by subjects in the present study may not result in a decreased QL. On the other hand, we observed that a high
percentage of obese students had higher severity scores. Although no association between the nutritional status and severity of
attacks was found, it can be observed that, among the few obese children and adolescents, approximately 50% showed elevated
severity values according to the visual analogue scale. Despite this finding, the data set does not ratify the relationships between
being overweight/obese and the level of disability generated by migraine crises, migraine severity, or QL.
Because the data were collected in a school population, it is believed that the PedMIDAS [11] scores and obtained data regarding
the severity of migraine crises were not as pronounced as they would be for children and adolescents receiving prophylactic
treatment and monitoring in hospitals. The same limitation could explain the lack of association between the nutritional status
and QL.

Conclusion
Among the studied students that reported headache, although there was a high percentage of overweight students who reported
migraine in our sample, analyses show no associations between the nutritional status, evaluated through BMI, and , migraine
frequency, migraine severity, disability generated by the migraine crises, or QL.
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