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Introduction: An association between weight status and migraine has been 
previously reported; however, this relationship has only been studied in adults, 
not in the paediatric population.

Objective: To evaluate the association between weight status and migraine in the 
paediatric population.

Methods: We searched PubMed/Medline, Scopus, Web of Science, Ovid Medline, 
and Embase using a cut-off date of May 2023. We included observational studies 
that evaluated the association between weight status (underweight, overweight, 
obese, and excess weight) and migraine in the paediatric population (children and 
adolescents). Normal weight was the comparator. The outcome was migraine 
(all types, episodic and chronic). We performed meta-analyses using a random-
effects model to estimate the pooled effects for each outcome. Sensitivity analysis 
was performed based on study design and risk of bias (using the Newcastle–
Ottawa Scale). Certainty of evidence was assessed using the GRADE approach.

Results: Eight studies (6 cross-sectional, 1 case-control and 1 cohort) covering 
16,556 patients were included. The overall certainty of evidence was very low for 
the association between overweight, obesity, and excess weight with migraine. In 
the sensitivity analysis, meta-analyses of studies with a low risk of bias found that 
the overweight population probably had an increased odds of migraine (OR: 1.70; 
95% CI: 1.14 to 2.53; I2  =  32.3%, p  =  0.224) and that excess weight may increase the 
odds of migraine (OR: 1.58; 95% CI: 1.06 to 2.35; I2  =  83.7%, p  =  0.002). Additionally, 
cohort and case-control studies found that obesity probably increases the odds 
of migraine. No studies analysed the association between underweight and 
migraine.

Conclusion: The associations between overweight, obesity, excess weight and 
migraine were uncertain, but studies with better methodological quality reported 
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increased odds. Future longitudinal studies with proper confounding control are 
needed to disentangle their causal relationship.

Systematic review registration: PROSPERO, identifier CRD42021271533.
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1. Introduction

Migraine is a disabling disorder that affects individuals of all 
ages (1). Globally, migraine accounts for 5.6% of the burden of 
disability-adjusted life years and, in general, peaks in the adult 
population (2). In the last decade, an increase in the prevalence of 
migraine in childhood and adolescence has been reported, reaching 
11% (2, 3). In addition to this, it has been reported that it is in 
childhood that migraine becomes more frequent and important, 
which would make childhood a population of special concern (4). 
The development of headaches in children may be related to many 
factors, such as genetics, hormones, stress, diet, medication, and 
dehydration (5).

Factors such as comorbidities, diet, harmful habits, lifestyle, 
and weight status are associated with the development of migraine 
in the adult population (6, 7). Additionally, compared with normal 
weight, obesity, overweight and underweight have been shown to 
increase the risk of migraine by 27%, 8%, and 13%, respectively (8). 
Genetic, metabolic-endocrine components such as insulin 
resistance, and inflammatory components are postulated to 
be related to the greater presence of tumour necrosis factor (TNF) 
and interleukin-6 (IL-6), which are increased in individuals with 
obesity and overweight (9, 10). In addition, changes in body 
composition—either an increase or decrease—alter the production 
and secretion of molecules synthesized by adipocytes (e.g., 
adipocytokines, pro-inflammatory cytokines, and sex hormones) 
(8, 11), which are related to migraine at the level of the central and 
peripheral pathways (11).

Hence, the weight status in children could be  an important 
modifiable risk factor for paediatric migraine and the study of this 
association could serve to understand the complex multifactorial 
etiology of migraine. However, some studies of children and 
adolescents report variable results regarding the relationship between 
weight status and migraine (7, 12–15); some show that being 
overweight and/or obese is associated with a greater occurrence of 
migraine (12, 14, 15), and others do not (13). The controversy about 
this association impedes the implementation of populational strategies 
that synergies the efforts for preventing both obesity and migraine in 
children and adolescents. Therefore, herein, we study the association 
between underweight, overweight and obesity and migraine in the 
paediatric population.

2. Materials and methods

This systematic review and meta-analysis were conducted in 
accordance with the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines (16) (Supplementary Table S1). 
The protocol of this review was registered in PROSPERO (Code: 
CRD42021271533).

2.1. Information sources and search 
strategy

Structured searches were performed in PubMed, Scopus, Web of 
Science, Ovid-Medline, and Embase until 10 May 2023. No restrictions 
on publication date or language were used. The complete search strategy 
is presented in Supplementary Table S2. In addition, we searched the 
references of the included studies to identify potentially eligible studies.

2.2. Eligibility criteria

We included cross-sectional, case-control and cohort studies that 
reported relative risk (RR), hazard ratio (HR), odds ratio (OR), or 
prevalence ratio (PR) and studies that reported data that allowed 
estimating these measures between weight status (underweight, 
overweight and obesity) and migraine in paediatric patients 
(<18 years). Reviews, letters to the editor, meeting or conference 
abstracts, editorials, comments, case reports and case series, and 
articles not available in full text were excluded.

2.3. Study selection

Duplicate articles were removed automatically with Endnote and 
then manually with Rayyan. The authors (AD-L-R-P, LD-L, CQ-V, and 
DF-G) evaluated the inclusion of the studies on the basis of the title 
and abstract. The full text of potentially eligible studies was reviewed 
(AD-L-R-P, LD-L, CQ-V, and DF-G), and those that met the inclusion 
and exclusion criteria were included. This process was performed 
independently by two pairs of authors (AD-L-R-P, LD-L, CQ-V, and 
DF-G), and discrepancies were resolved by consensus or by a third 
author (DS and CA-D).

2.4. Exposure and outcome

Weight status in the paediatric population was measured using body 
mass index (BMI) percentiles: underweight (<5th percentile), normal 

Abbreviations: TNF, Tumour necrosis factor; IL-6, Interleukin-6; BMI, Body mass 

index; ICHD, International Classification of Headache Disorders; GRADE, Grading 

of Recommendations Assessment, Development and Evaluation.
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weight (5–85th percentile), overweight (85–95th percentile), and obesity 
(>95th percentile) (17). Excess weight was defined as overweight and/or 
obesity. For migraine, the criteria of the International Classification of 
Headache Disorders (ICHD) or other sources (e.g., diagnoses in medical 
records) were considered (Supplementary Table S3). In addition, 
migraine type (episodic or chronic) was evaluated.

2.5. Data extraction and management

The authors (AD-L-R-P, LD-L, CQ-V, and DF-G) extracted the 
relevant data from each study using an Excel sheet designed for this 
review. The following information was collected: study design, 
country, participant characteristics (age, sex, and BMI), sample size, 
study setting, migraine diagnostic criteria, and migraine type. This 
process was carried out independently and in pairs, and discrepancies 
were resolved by consensus or by a third author (DS and CA-D). 
Numerical variables presented as medians and interquartile ranges 
were converted to means and standard deviations. We  converted 
relative risk (RR) to odds ratio (OR) as stipulated in the Cochrane 
manual, considering an assumed comparator risk of 0.09 (4, 18).

2.6. Risk of bias

The Newcastle Ottawa Scale (NOS) was used to assess the 
methodological quality of the studies. This scale measures three sections: 
study group selection, comparability among groups and association of the 
exposure with the outcome of interest. The scale is scored with stars; the 
higher the number of stars, the higher is the methodological quality. For 
cross-sectional studies, a maximum of 10 stars can be obtained, and for 
cohort and case-control studies, a maximum of 9 stars (19) can 
be obtained. Studies with scores ≥6 were considered to have a low risk of 
bias (high quality), studies with scores of 4–5 were considered to have a 
moderate risk of bias, and studies with scores <4 were considered to have 
a high risk of bias (20). The evaluation was carried out in pairs.

2.7. Statistical analysis

The association of interest (underweight, overweight, or obesity 
and migraine) was evaluated, and the variable excess weight, which 
included overweight and obesity, was created, given the availability of 
data. The comparator was the normal weight group. We calculated 
crude odds ratios (ORs) with 95% confidence intervals (95% CIs) and 
meta-analysed them using DerSimonian and Laird (21) random 
effects models. Statistical heterogeneity between studies was assessed 
using the I2 statistic. Heterogeneity was defined as low if I2 < 40%, 
moderate if I2 = 40%–80%, and high if I2 > 80%. Additionally, 
associations were evaluated by type of migraine (episodic or chronic). 
Subgroup analyses were performed by study design and sensitivity, i.e., 
risk of bias classification. STATA version 16.0 (StataCorp LP, College 
Station, Texas, United States) was used.

2.8. Evidence certainty assessment

The Grading of Recommendations Assessment, Development and 
Evaluation (18) was used to report the certainty of evidence through 

summary of findings (SoF) tables. The GRADE approach was used to 
appraise the certainty of evidence for all prioritized outcomes (22). 
This assessment is based on five domains: study limitations (risk of 
bias of the studies included), imprecision (sample size and CI), 
indirectness (generalizability), inconsistency (heterogeneity), 
publication bias, large magnitude of effect, dose-response gradient and 
effect of plausible residual confounding as stated in the GRADE 
handbook (23). As the GRADE criteria are mainly used for systematic 
reviews of interventions or diagnoses, we used the version adapted for 
prognostic factors (24, 25). The suitability for our study is available in 
Supplementary Table S4.

2.9. Ethical considerations

This systematic review included published and open information, 
and no human subjects participated in this review. Thus, no ethics 
committee approval was needed.

3. Results

3.1. Selected studies

A total of 1,511 studies were retrieved, of which 726 remained 
after removing duplicates. After reading the title and abstract, 678 
were eliminated. The full text of the remaining 48 was read. Ultimately, 
eight studies were included (12–15, 26–29) (Figure 1). The exclusion 
list and reasons are shown in Supplementary Table S5.

3.2. Characteristics of the selected studies

Regarding study design, among the eight studies selected, six were 
cross-sectional studies (12–15, 26, 29), one was a cohort study (28) 
and one was a case-control study (27). The studies were conducted in 
Turkey (12), the United States (26), Israel (13, 14, 29), Taiwan (28), 
Norway (15) and Italy (27). The total number of participants was 
16,556. Five studies were conducted in a hospital setting (13, 14, 26, 
27, 29), and three were conducted in a school setting (12, 15, 28) 
(Table 1).

The studies evaluated overweight and obesity; only two evaluated 
obesity only (27, 28), and one evaluated overweight and obesity as a 
single exposure (15). No studies evaluated the association between 
underweight and migraine. All studies used percentiles to classify 
weight status.

All studies evaluated either episodic or chronic migraine or only 
migraine in general. To classify migraine type, the studies used the 
2nd edition of the International Classification of Headaches (ICHD 
II) (Table 2). The majority of studies that adjusted for confounding 
variables found a statistically significant association; the proportion of 
significant findings was lower in the studies with crude results.

3.3. Risk-of-bias assessment

In the cross-sectional studies, the scores ranged from 4 to 9 out of 
10. The domain with the highest score was “outcome,” and the domain 
with the lowest score was “selection”; the majority of studies (13, 14, 
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26, 29) were conducted in a hospital setting without community 
representation of obese and overweight patients. Furthermore, the 
study by Pavone et  al. (27) presented a low response rate for the 
measurement of the outcome. Additionally, the cohort study by Lu 
et al. (28) presented little clarity in the measurement of the outcome 
and did not adjust for confounding variables (Supplementary Table S6).

3.4. Overweight and migraine

Five cross-sectional studies (7,066 patients) (12–14, 26, 29) 
evaluated the association between overweight and migraine of any 
type, finding an OR of 1.45 (95% CI: 0.97 to 2.16; I2 = 67.5%), with very 
low certainty (⨁◯◯◯). However, by including only the two 
studies with a low risk of bias (12, 14), there was a greater probability 
that being overweight is a factor for migraine (OR: 1.70; 95% CI: 1.14 
to 2.53; I2 = 32.3%), with moderate certainty for this estimate 
(⨁⨁⨁◯) (Table 3; Figure 2; Supplementary Figure S1).

In addition, three cross-sectional studies (13, 26, 29) evaluated the 
association between overweight and episodic migraine (OR: 1.06; 95% 
CI: 0.68 to 1.64; I2 = 22.7%) and chronic migraine, finding a trend 
towards a greater association with the latter (OR: 1.32; 95% CI: 0.69 to 

2.50; I2 = 38.6%). However, both results had very low certainty 
(⨁◯◯◯) (Table 3 and Supplementary Figure S2).

3.5. Obesity and migraine

Five cross-sectional studies and one case-control study (7,626 
patients) (12–14, 26, 27, 29) evaluated the association between 
obesity and migraine, finding an OR of 1.31 (95% CI: 0.88 to 1.97; 
I2 = 62.8%), with very low certainty (⨁◯◯◯). Considering only 
the case-control study (560 patients) (27), there was an association 
(OR: 4.09; 95% CI: 1.36 to 10.98), with moderate certainty 
(⨁⨁⨁◯). For the three studies with a low risk of bias (12, 14, 
27), the estimated OR was 1.46 (95% CI: 0.92 to 2.33; I2 = 32.8%), 
with low certainty (⨁⨁◯◯) (Table  4; Figure  2; 
Supplementary Figures S1, S3).

For episodic migraine, for three cross-sectional studies (13, 26, 
29), the estimated OR was 1.06 (95% CI: 0.50 to 2.25; I2 = 60.0%), and 
for chronic migraine, for three cross-sectional studies (13, 26, 29) and 
one cohort study (28), the estimated OR was 1.02 (95% CI: 0.44 to 
2.41; I2 = 61.8%); both results had a very low level of certainty 
(⨁◯◯◯). Considering only the cohort study (28), obesity 

FIGURE 1

Flow diagram summarizing the literature search and selection process.
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increased the probability of migraine occurrence (OR: 2.83; 95% CI: 
1.15 to 6.99), with high certainty (⨁⨁⨁⨁) (Table  4; 
Supplementary Figures S2, S3).

3.6. Excess weight and migraine

Six cross-sectional studies (12,654 patients) (12–15, 26, 29) 
evaluated the association between excess weight and migraine, finding 
an OR of 1.34 (95% CI: 1.00 to 1.80; I2 = 75.5%), with very low 
certainty (⨁◯◯◯). When only the three studies with a low risk 
of bias were included (12, 14, 15), the probability was higher (OR: 
1.58; 95% CI: 1.06 to 2.35; I2 = 83.7%), with low certainty (⨁⨁◯◯) 
(Table 5; Figure 2; Supplementary Figure S1).

For episodic migraine, for three cross-sectional studies (13, 
26, 29), the estimated OR was 1.13 (95% CI: 0.66 to 1.95; 
I2 = 55.5%), and for chronic migraine, the estimated OR was 
1.00  (95% CI: 0.66 to 1.52; I2 = 8.2%); both results had very 
low  levels  of certainty (⨁◯◯◯) (Table  5 and 
Supplementary Figure S2).

3.7. Certainty of evidence

The body of evidence of the association presented very low 
certainty (⨁◯◯◯) due to the cross-sectional design of most 
studies, the moderate risk of bias in more than 50% of the included 
studies, the high heterogeneity (I2  > 40) and imprecision in the 
confidence intervals of the meta-analysed estimates (Tables 3–5). 
However, some estimates showed moderate certainty for the 
association between overweight and migraine; in studies with a cross-
sectional design, the estimate increased after adjusting for 
confounding variables. A case-control study showed a large effect 
measure (OR >2) between obesity and migraine.

4. Discussion

4.1. Main findings

In this systematic review, we did not find an association between 
overweight, obesity or excess weight and migraine in the paediatric 

TABLE 1 Characteristics of the included studies that evaluated the association between weight status and migraine in the paediatric population (n  =  8).

Author 
(year)

Country Study 
design

Setting, 
population

Sample 
size

Population 
characteristics 
[age (years) 
mean  ±  SD, BMI 
mean  ±  SD]

Exposure Migraine 
diagnostic 
criteria and 
type 
evaluated in 
the study

Bektaş et al. 

(12)-2015
Turkey Cross-sectional

Community, school 

population
5,355

Sex, male: 49.4% age: 

13.4 ± 2.7 BMI: 19.6 ± 3.1

Overweight and 

obesity

ICHD II, migraine, 

probable migraine

Eidlitz-Markus 

et al. (29)-2015
Israel Cross-sectional

Hospital, all 

participants had 

some type of 

headache

332
Sex, male: 56.6% age: 

11.1 ± 3.7 BMI: 19.52 ± 4.6

Overweight and 

obesity

ICHD II, migraine, 

episodic migraine, 

chronic migraine

Lu et al. (28)-

2013
Taiwan

Prospective 

cohort

Community, school 

population
3,342

Sex, male: 50.9% age: 

13.2 ± 0.5 BMI: NR
Obesity

ICHD II, chronic 

migraine

Pakalnis and 

Kring (26)-

2012

United States Cross-sectional

Hospital, all 

participants had 

some type of 

headache

925
Sex, male: 42% age: 12.5 

BMI: NR

Overweight and 

obesity

ICHD II, migraine, 

probable migraine, 

episodic or 

probable episodic 

migraine, chronic 

or probable chronic 

migraine

Pavone et al. 

(27)-2012
Italy Case-control

Hospital, all 

participants had 

some type of 

headache

560
Sex, male: 62.5% age: 

9.5 ± 3.0 BMI: 16.3 ± 4.6
Obesity ICHD II, migraine

Pinhas-Hamiel 

et al. (13)-2008
Israel Cross-sectional

Hospital, clinic 

population
273

Sex, male: 39% age: 

13.3 ± 2.2 BMI: 1.0 ± 1.3

Overweight and 

obesity

ICHD II, episodic 

migraine, chronic 

migraine

Ravid et al. 

(14)-2013
Israel Cross-sectional

Hospital, all 

participants had 

some type of 

headache

181
Sex, male: 44.8% age: 

10.1 ± 3.4 BMI: NR

Overweight and 

obesity
ICHD II, migraine

Robberstad 

et al. (15)-2010
Norway Cross-sectional

Community, school 

population
5,588

Sex, male: 48.0% age: 

16.4 ± 0.9 BMI: NR

Overweight/

obesity
ICHD II, migraine

SD, standard deviation; BMI, body mass index; NR, not reported; ICHD II, International Classification of Headache Disorders, 2nd edition.
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population. However, studies with a better design and a lower risk of 
bias reported that these conditions could be associated with presenting 
with migraine. No studies evaluated the association between 
underweight and migraine.

4.2. Our findings in context

Two systematic reviews (8, 30) showed that in adults, being 
overweight is not associated with migraine. Those findings are 
consistent with the results reported herein. However, studies with a 
low risk of bias reported that being overweight is probably associated 
with a greater probability of migraine because the paediatric 
population could be more susceptible than the adult population to 
changes in weight status and the development of neurological diseases, 
considering that these individuals are developing and migraine onset 
usually occurs in the second or third decade of life (31).

Regarding the relationship between obesity and migraine, a 
previous systematic review found that in adults, obesity was associated 
with a higher probability of migraine in studies that adjusted for 
confounding factors (8). These results are consistent with our findings, 
i.e., studies with a low risk of bias and better design reported that 
obesity can increase the probability of migraine. One reason for this 
similarity could be  that the fitted models control for potential 
confounding variables or spurious relationships between the variables. 
However, there are reports that obesity is associated with chronic 
migraine (30); this is also consistent with our findings and explained 
by chronic inflammation and vascular damage, mechanisms that 
make migraine more chronic (32).

None of the previous systematic reviews evaluated the 
association between excess weight (overweight and obesity) and 
migraine. In our analyses, we observed findings similar to those 
previously reported, i.e., studies with a low risk of bias reported that 
excess weight could be associated with migraine. These findings 

TABLE 2 Association between overweight and obesity and migraine for each included study.

Exposurea Migraine type Odds ratio (95% CI) Confounders

Bektaş et al. (12)

Overweight All migraine types 1.07 (0.89 to 1.30) None

1.50 (1.11 to 2.01) Age, sex

Obesity 1.29 (0.99 to 1.68) None

Eidlitz-Markus et al. (29)

Overweight All migraine types 1.78 (0.85 to 3.72) None

Episodic migraine 1.64 (0.75 to 3.57)

Chronic migraine 2.05 (0.89 to 4.73)

Obesity All migraine types 0.76 (0.33 to 1.77)

Episodic migraine 0.71 (0.28 to 1.81)

Chronic migraine 0.84 (0.30 to 2.38)

Lu et al. (28) Obesity Chronic migraine 2.83 (1.26 to 7.69) None

Pakalnis and Kring (26)

Overweight All migraine types 0.87 (0.64 to 1.18) None

Episodic migraine 0.87 (0.63 to 1.19)

Chronic migraine 0.87 (0.50 to 1.52)

Obesity All migraine types 0.81 (0.56 to 1.16)

Episodic migraine 0.80 (0.55 to 1.16)

Chronic migraine 0.86 (0.45 to 1.66)

Pavone et al. (27) Obesity All migraine types 4.09 (1.36 to 10.98) None

Pinhas-Hamiel et al. (13)

Overweight All migraine types 1.89 (0.58 to 6.12) None

Episodic migraine 1.75 (0.28 to 10.85)

Chronic migraine 2.00 (0.43 to 9.31)

Obesity All migraine types 1.50 (0.56 to 4.02)

Episodic migraine 3.69 (0.99 to 13.79)

Chronic migraine 0.11 (0.01 to 2.09)

Ravid et al. (14)

Overweight All migraine types 2.97 (1.47 to 5.99) None

2.37 (1.21 to 4.67) Age, sex

Obesity 3.24 (1.30 to 8.11) None

2.29 (0.95 to 5.56) Age, sex

Robberstad et al. (15)
Overweight and Obesity All migraine types 1.60 (1.40 to 2.20) Age, sex, smoking, 

physical activity

OR, odds ratio, RR, risk ratio. aCompared with normal weight. Values highlighted in bold are statistically significant values.
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TABLE 3 Summary of findings from Overweight exposure.

Population Paediatric population

Exposure Overweight

Comparator Normal weight

Outcomes No. of participants 
(studies)

Relative effect 
(95% CI)

Absolute effect 
(95% CI)

Quality of 
evidence (1)

Comments

All migraine types 7,066 (5 cross-sectional) OR: 1.45 (0.97 to 2.16) Not calculated
⨁◯◯◯a,b,c,d very 

low

In the sensitivity analysis, 

studies with a low risk of 

bias were cross-sectional, 

and the effect increased 

after adjustment 

⨁⨁⨁◯

Episodic migraine 1,063 (3 cross-sectional) OR: 1.06 (0.68 to 1.64)

13 more per 1,000 

(from 80 fewer to 118 

more)

⨁◯◯◯a,b,e very low

Chronic migraine 632 (3 cross-sectional) OR: 1.32 (0.69 to 2.50)

65 more per 1,000 

(from 78 fewer to 223 

more)

⨁◯◯◯a,b,e very low

aStudy design issues: meta-analysis includes cross-sectional studies.
bVery serious risk of bias: more than 50% of the studies present a moderate risk of bias.
cSerious inconsistency: I2 between 40% and 80%.
dSerious imprecision: confidence intervals include the null effect and the 1.25 effect size.
eVery serious imprecision: confidence intervals include the 0.75 and 1.25 effects sizes.

FIGURE 2

Meta-analysis of the relationship between weight status and migraine in the paediatric population.
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could be explained by the increase in pro-inflammatory cytokines 
in adipose tissue, for example, TNFα, IL-1 and IL-6, which are 
associated with the development and chronification of migraine 
(33). However, further mechanistic explorations are needed to test 
the role of weight status and more severe and chronic migraine 
in children.

4.3. Risk of bias and certainty

In this systematic review, we  found a very low certainty of 
evidence supporting the association between weight status and 
migraine type; this very low certainty was due to the inconsistency, 
imprecision and low methodological quality of the set of selected 

TABLE 4 Summary of findings from Obesity exposure.

Population Paediatric population

Exposure Obesity

Comparator Normal weight

Outcomes No. of participants 
(studies)

Relative effect 
(95% CI)

Absolute effect 
(95% CI)

Quality of 
evidence (1)

Comments

All migraine types
7,626 (5 cross-sectional and 

1 case-control)
OR: 1.31 (0.88 to 1.97) Not calculated

⨁◯◯◯a,b,c,d very 

low

In the subgroup analysis, 

the case-control study had 

no concerns and a large 

effect ⨁⨁⨁◯. In the 

sensitivity analysis, studies 

with a low risk of bias were 

cross-sectional and case-

control with no other 

concerns ⨁⨁◯◯

Episodic migraine 993 (3 cross-sectional) OR: 1.06 (0.50 to 2.25)

14 more per 1,000 

(from 14 fewer to 199 

more)

⨁◯◯◯a,b,c,e very 

low

Chronic migraine
3,976 (3 cross-sectional and 

1 cohort)
OR: 1.02 (0.44 to 2.41) Not calculated

⨁◯◯◯a,b,c,e very 

low

In the subgroup analysis, 

the cohort study had no 

other concerns ⨁⨁⨁⨁

aStudy design issues: meta-analysis includes cross-sectional studies.
bVery serious risk of bias: more than 50% of the studies present a moderate risk of bias.
cSerious inconsistency: I2 between 40% and 80%.
dSerious imprecision: confidence intervals include the null effect and the 1.25 effect size.
eVery serious imprecision: confidence intervals include the 0.75 and 1.25 effects sizes.

TABLE 5 Summary of findings from Excess weight exposure.

Population Paediatric population

Exposure Excess weight (overweight and obesity)

Comparator Normal weight

Outcomes No. of participants 
(studies)

Relative effect 
(95% CI)

Absolute effect 
(95% CI)

Quality of 
evidence (1)

Comments

All migraine types
12,654 (6 cross-sectional 

studies)
OR: 1.34 (1.00 to 1.80) Not calculated ⨁◯◯◯a,b,c very low

In the sensitivity analysis, 

studies with a low risk of 

bias were cross-sectional 

⨁⨁◯◯

Episodic migraine
1,364 (3 cross-sectional 

studies)
OR: 1.13 (0.66 to 1.95)

30 more per 1,000 

(from 103 fewer to 159 

more)

⨁◯◯◯a,c,d,e very 

low

Chronic migraine
884 (3 cross-sectional 

studies)
OR: 1.00 (0.66 to 1.52)

0 more per 1,000 (from 

103 fewer to 102 more)

⨁◯◯◯a,c,d,e very 

low

aStudy design issues: meta-analysis includes cross-sectional studies.
bSerious risk of bias: 50% of the studies present a moderate risk of bias.
cSerious inconsistency: I2 between 40% and 80%.
dVery serious risk of bias: more than 50% of the studies present a moderate risk of bias.
eVery serious imprecision: confidence intervals include the 0.75 and 1.25 effects sizes.
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studies. One reason for the inconsistency could be that the size of the 
sample or participants per study was not assessed a priori. In addition, 
we  found that the low risk of bias was mostly due to inadequate 
methodology in participant selection, especially in sample size, 
nonresponse rate, and lack of consecutive or randomized sampling. 
However, when we analysed only the studies with the best design and 
lowest risk of bias, the certainty improved. All this suggests that future 
studies should improve the precision of estimates and control for 
systematic error to confirm the relationship between weight status and 
migraine. For this purpose, longitudinal studies with a larger sample 
size and longer follow-up periods are needed to evaluate the 
association by adjusting for confounding variables such as age, sex, 
physical activity, and the consumption of prescription or recreational 
drugs, family history of cardiovascular conditions and migraine, 
mental health, and other comorbidities which are important factors 
that may affect this possible association (15, 27, 28, 34, 35).

4.4. Clinical and research applicability

Because our findings suggest a tendency for overweight, obesity 
and excess weight to be related to migraine in children, the care of 
paediatric patients should include weight status assessments. The aim 
is to obtain a weight suitable for age, height and population group and 
to reduce the occurrence or chronification of migraine and other 
effects observed in adults (36, 37).

Future studies should evaluate the impact of weight status on 
migraine, migraine types (episodic or chronic), and the frequency and 
duration of episodes, similar to what has already been done in the 
adult population (30, 38). For this purpose, it is necessary to have 
evidence of the effect of malnutrition, a condition that is still prevalent 
in low-and middle-income countries, on migraine in the paediatric 
population (39). Similarly, it is necessary to improve the reporting of 
weight status through a complete nutritional assessment beyond just 
considering BMI values because BMI does not adequately differentiate 
between fat mass and lean mass (40). Another interesting research 
opportunity to explore the causality of this association is to study the 
changes in migraine prevalence and characteristics in obese 
migraineurs that underwent bariatric surgery or intensive weight loss 
programs. In addition, it should also be noted that no studies were 
found that evaluated the relationship between migraine and 
underweight in children, which presents a research opportunity for 
future studies with better methodological quality to evaluate 
this association.

4.5. Limitations and strengths

Our study has some limitations. First, it was not possible to carry 
out subgroup analyses by age range, degree of obesity, geography, sex, 
or migraine characteristics (duration, use of medications, 
refractoriness to treatment, intensity, etc.) because not enough studies 
were found with such information. Second, the number of studies 
evaluated was small and most of them cross-sectional; however, 
we included all the observational studies found and did not limit the 
sample to cohort studies. Third, because we did not search the grey 
literature in local nonindexed journals, it is possible that we did not 

include some relevant studies; however, we  searched the main 
databases and included all available articles without time or language 
restrictions. In addition, we used the GRADE approach to assess the 
certainty of the body of evidence and subgroup and sensitivity 
analyses to assess possible sources of heterogeneity in our findings.

5. Conclusions and recommendations

Studies with a low risk of bias report that being overweight, obese 
or overweight are possibly associated with the higher occurrence of 
migraine. However, the current evidence is still insufficient. Well-
design and well-powered studies should be  carried out. 
We recommend improving the control of overweight, obesity and 
excess weight in the paediatric population because doing so could 
prevent the occurrence or chronification of migraine, in addition to 
the well-known benefits on other health outcomes.
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