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Abstract  
 
Background:  Epidemiological studies have reported an association between asthma 

and migraine, mainly in adults. 

Objective:  To examine the association between specialist-diagnosed asthma and 

migraine among adolescents. 

Methods:  The electronic database of a recruitment center was retrospectively 

searched for all 17-year-old draftees during the years 1987-2010. Diagnoses of asthma 

and migraine were made by certified specialists.  The prevalence of migraine was 

compared among draftees with and without asthma. Covariate data on socio-

demographics and associated medical conditions were recorded. 

Results:  A total of 113,671 adolescents were available for analysis. Asthma was 

diagnosed among 4.0% and migraine among 1.9%. Migraine was significantly more 

prevalent among adolescents with asthma [174 of the 4,581 subjects (3.8%)] 

compared to those without asthma [1,946 of the 109,090 (1.8%)] [OR=2.17 (95% CI 

1.86-2.55; P <0.001)].  Rates of migraine among subjects with and without allergic 

rhinitis were 6.3% and 1.7%, respectively [OR=4.04(95%CI 3.58-4.56; P <0.001)]. 

On multivariate analysis, there was a significant association between migraine and 

both asthma [OR 1.42 (95% CI 1.19-1.68)] and allergic rhinitis [OR 3.18 (95% CI 

2.80-3.63)]. Other factors significantly associated with migraine were female gender, 
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urban area of residence, recent immigration to Israel, having three or fewer siblings, 

and abnormal body mass index. 

Conclusion:  Clinicians should be aware that asthma and allergic rhinitis are potential 

risk factors for migraine in adolescents. A combined finding of these conditions and 

recurrent headache is highly suggestive of migraine and warrants a different diagnosis 

and treatment approach from sinusitis. 

 

Introduction 

 Asthma and migraine are common chronic medical disorders.  The prevalence 

of asthma has increased considerably in recent decades, and according to current 

estimates, more than 300 million people are affected worldwide.1,2 Migraine has a 

reported prevalence of about 11% in the adult population worldwide.3 Although 

asthma is a respiratory disorder and migraine is a neurologic disorder, the question of 

their relationship has fascinated allergists and neurologists for more than a century. 

Indeed, asthma has been previously described as "acephalic migraine" and 

"pulmonary migraine".4,5   

 Population-based studies have reported an association between the two 

diseases,6-8 mainly in adults. A study on adolescents from the United States noted a 

physical comorbidity of migraine with inflammatory and other conditions and a 

significant association of migraine with higher rates of asthma and seasonal allergies.9 

 Asthma in adolescent is allergic in most cases10 and comorbidity of allergic 

asthma with migraine might be attributed to inflammatory mediators including 

histamine, tryptase, prostaglandins  etc., produced by mast cells.11  Mast cell 

degranulation activates a pain pathway underlying migraine headache.12  

Longitudinal studies have shown that the diagnosis of asthma preceded the 

development of chronic migraine. The American Migraine Prevalence and Prevention 
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(AMPP) Study has demonstrated that asthma was associated with an increased risk of 

new onset chronic migraine among individuals with episodic migraine 13. In a large 

population based nationwide cohort study adult patients with asthma from Taiwan had 

1.45- fold higher subsequent risk of migraine than those without asthma 14.  

 We examined the association between specialist-diagnosed asthma and 

migraine in a large cross-sectional cohort of adolescents born between 1970 and 1993 

in Israel. We controlled for potential confounders that were previously reported to be 

associated with asthma 15,16. 

 

Methods 

Data source  

 All data for the present study were extracted from the electronic database of an 

Israel Defense Forces (IDF) recruitment center in the northern district of Israel for 

1987-2010. Army service is mandatory in Israel. All 17-year-old citizens (both 

genders) are required by law to present to the local military recruitment center for 

medical assessment and classification based on documentation from the subject’s 

family physician, personal medical interview, and physical examination by members 

of the medical board. Subjects may be referred to specialists for further evaluation as 

necessary. The medical information is stored in the database together with personal 

and socio-demographic information from the Israel Population Registry. The northern 

district recruitment center was chosen for the present study because of the known 

comprehensiveness and reliability of its medical data.17  

 The study was approved by the IDF Institutional Review Board and Helsinki 

Committee. 
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Definitions of asthma, allergic rhinitis and migraine 

 All military candidates routinely submit a medical questionnaire completed by 

their family physician which includes questions on asthma, rhinitis and migraine, as 

well as documents from specialists when relevant. The medical evaluation by the 

physician's medical board includes a thorough interview during which the candidates 

are asked on various medical conditions; regarding the respiratory system, they are 

asked whether they had ever experienced wheezing, cough and/ or shortness of breath 

and whether they had ever been diagnosed with asthma. In addition, questions 

concerning the use of medications for treating asthma are assessed. If asthma is 

suspected, subjects undergo spirometry at rest and exercise and, in some cases, 

metacholine challenge test all in accordance with published guidelines of the 

American Thoracic Society18. A certified specialist in pulmonology reviews the data 

and makes the final diagnosis. Allergic rhinitis is defined as chronic seasonal or 

perennial rhinitis treated with combined medication (antihistamines and nasal steroids 

sprays). Migraine is defined as frequent typical headaches (presenting at least once a 

month over the past year) with or without aura. Candidates who report on migraine 

headaches are asked about the following: type of headaches, frequency and duration 

of the attacks as well as how long they are suffering from such headaches. When 

migraine is reported by the family physician or the candidate, the subject is referred to 

a certified specialist in neurology who makes a final diagnosis.   

 

Definition of covariates 

 Socio-demographic variables included sex, age, weight, height, and calculated 

body mass index (BMI). The BMI category of each individual was determined using 

the age- and gender-related percentiles on the Israel Ministry of Health growth charts, 

similar to the approach used in the United States by the Centers for Disease Control 
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and Prevention, as follows: obese, >95th percentile(>28.2 kg/m² for males, >29.6 

kg/m² for females); overweight, 85th - <95th percentiles (25.0-28.2 kg/m² for males, 

25.2-29.6 kg/m² for females); underweight,  <5th percentile (<17.6 kg/m² for males, 

<17.2 kg/m² for females); and normal weight.  

 Area of residence was categorized as rural or urban. A rural area was defined 

as a settlement with 2,000 residents or less, and an urban area, as a settlement with 

more than 2,000 residents, according to the criteria of the Israel Bureau of Statistics. 

 

Statistical methods 

 Patient characteristics are described by proportions. Chi-square test was used 

to compare categorical variables between groups. Variables found to be significantly 

associated with outcome at a probability level of P <0.05 on univariate analysis were 

entered in a multivariable logistic regression model. Odds ratios (OR) and 95% 

confidence intervals (95% CI) were calculated. All statistical tests were 2-sided. A P 

value of <0.05 was considered statistically significant. 

 All data for the study were generated using the SPSS statistical package, 

version 22.0 (IBM Corp., Armonk, NY). 

 

Results 

 Data on 113,671 adolescents, 66,547 male and 47,124 female, were available 

for analysis. The characteristics of the study participants are presented in table 1. 

Asthma was diagnosed in 4,581 subjects (4.0%), of whom 174 (3.8%) were also 

diagnosed with migraine. Among the 109,090 subjects without asthma, 1,946 (1.8%) 

were diagnosed with migraine. The difference in the rate of migraine in patients with 

and without asthma was statistically significant [OR=2.17 (95% CI 1.86-2.55), P 

<0.001]. 
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 Separate analysis of patients with allergic rhinitis revealed that 6.3%   were 

also diagnosed with migraine compared to 1.3% of subjects without allergic rhinitis 

[OR=4.04 (95%CI 3.58-4.56), P <0.001]. 

 Other factors significantly associated with migraine were female gender, 

living in an urban area, recent immigration to Israel, three or fewer siblings in the 

family, and abnormal BMI. The results are shown in Table 2. 

 On multivariable analysis, after adjustment for covariates (Table3), 

independent risk factors for migraine were asthma [OR=1.42 (95%CI 1.19-1.68) P 

<0.001] and allergic rhinitis [OR=3.18 (95%CI 2.8-3.63); P <0.001]. Additional 

significant factors were female gender, living in urban area, recent immigration to 

Israel, three or fewer siblings in the family, and an abnormal BMI. 

 

Discussion 

 This is the first large cross-sectional study on the association between asthma 

and migraine among adolescents that is based on diagnoses made by specialists in 

both fields (pulmonology and neurology). The major strength of this study is its 

sample size and consequent high statistical power. 

 The results showed that the adjusted estimated relative risk of adolescents with 

asthma to have a diagnosis of migraine was 1.42. Similarly, a Norwegian 

questionnaire-based study reported that both migraine and non-migrainous headaches 

were approximately 1.5-fold more likely to occur in people with asthma than in 

people without asthma.7 Conversely, in a study of migraine, a large matched case-

control study from the United Kingdom based on the General Practice Research 

Database of subjects born from 1891 to 2000 reported a 1.59 relative risk of asthma in 

migraineurs compared to non-migraineurs.6 This value is close to that in the present 

study, although we investigated only subjects born from 1970 to 1993. 
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A study from Tawian, recently published in this Journal reported that migraine is 

associated with a significantly increased risk of asthma, mainly in the age group 40- 

60 and suggested that clinicians should consider migraine as a predisposing factor for 

asthma in the adult population. 19 

 In a community study of adolescents from the United States, data derived from 

caretaker/parental self-reports indicated that subjects with migraine more frequently 

reported asthma and hay fever symptoms than subjects without migraine.9 Finally, a 

group from Turkey reported a higher prevalence of positive bronchial provocation 

tests in subjects with migraine than in controls and discussed the issue of 

inflammation in both pathologies.20 

 Given the high rate of allergic as opposed to non-allergic asthma in children 

and young adults,21,22 we assume that the majority of the asthmatic adolescents in our 

study had allergic asthma. This is supported by a large earlier study by our group 

wherein 95.5% of asthmatic adolescents were found to have a positive skin prick test 

to at least one aeroallergen. In subjects whose pretest probability was low to 

moderate, a negative skin prick test decreased the probability of having asthma by10- 

to 20-fold.10  

 In the present study, allergic rhinitis was strongly associated with migraine, 

and the OR was even higher than for asthma on multivariable analysis (3.18 vs 1.42). 

However, although the diagnosis of allergic rhinitis was made by family physicians, it 

was not always validated by skin tests and allergy specialists. By contrast, the 

diagnoses of asthma and migraine were made by specialists. 

 Allergists as well as otolaryngologists often encounter patients complaining of 

"sinus headache" who are found in at least half the cases to have migraine.23-25 Many 

studies have investigated the potential mechanism underlying the link between 

allergic rhinitis, asthma, and migraine, but the findings are not definitive. Immune 
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mediators, cytokines, and neuropeptides may be implicated.26Attention has been 

directed specifically at transient receptor potential vanilloid subfamily member 1 

(TRPV1), which has been shown to play a role in the pathophysiology of both asthma 

and migraine. The activation of TRPV1 in c-fiber sensory nerves in the airway leads 

to the manifestation of asthma features including bronchoconstriction, hypersecretion, 

and cough.27-29 It also lead to the release of neuropeptides at the peripheral termini of 

the trigeminal nociceptors which initiate neurogenic inflammation via their 

vasodilatory effect, culminating in a migraine attack.27,32 

 Mast cell activity has also been investigated as a trigger of asthma, allergic 

rhinitis, and migraine. Mast cells produce inflammatory mediators such as histamine, 

tryptase and prostaglandins, and their role in allergic diseases is well established.30 

Intracranial mast cell degranulation also induces a prolonged state of excitation of the 

meningeal nociceptors, activating a pain pathway in migraine headache.31,32 

Additionally, brain mast cells secrete pro-inflammatory and vasodilatory molecules in 

response to corticotropin-releasing hormone, a mediator of stress which is known to 

precipitate or exacerbate migraine.31 Clinically, migraine-like headache is part of the 

symptoms of mast cell activation syndrome.33 A case control study in children 

conducted in Europe reported that history of anti-asthmatic or anti-allergic therapies 

was associated with decreased risk of migraine.34 

 As this is a cross sectional study, the temporal sequence between asthma and 

migraine could not be determined. However, previous studies demonstrated that a 

diagnosis of asthma preceded the development of chronic migraine.13,14 Atopy, 

parasympathetic hyperactivity and enhanced neuropeptide release were given as 

examples for shared biological mechanisms for both conditions in those studies. 

However, these shared mechanisms did not contribute to the understanding of the 

suggested temporal sequence. 
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 In terms of additional factors, the present study found that female gender was 

a risk factor for migraine, in agreement with others.13,14 In addition, migraine was 

more prevalent in subjects with an abnormal BMI, particularly obese subjects, than 

those with normal BMI. Previous studies reported more chronic migraine in obese 

subjects.35 A significant association was also found between migraine and area of 

residence (urban), having three or less siblings and being born outside of Israel. These 

covariates were previously reported to be associated with asthma 16,17 but not with 

migraine. The magnitude of odds ratio associated with these covariates decreased in 

the multivariable analysis, suggesting they were indeed confounders.  

 

 The present study has some limitations. The data was analyzed retrospectively. As 

the information on asthma and migraine was collected in a cross sectional design, we 

could not infer temporal sequence or causality. 

 In conclusion, this large cross-sectional study revealed that adolescents with 

asthma or allergic rhinitis appear to have a significantly higher risk of migraine than 

those without these conditions. This may support the hypothesis that allergic asthma 

and rhinitis share a common pathophysiology with migraine. Findings of asthma or 

allergic rhinitis among adolescents who complain of recurrent headaches may indicate 

migraine, warranting a different diagnosis and treatment approach from sinusitis. 

Clinicians should suspect migraine more often in the differential diagnosis. Further 

investigation based on the known comorbidities and pathogenesis of asthma and 

migraine may lead to the development of new treatments for both diseases. 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

References  

1. Centers for Disease Control and Prevention, Summary Health Statistics for 

U.S. Adults: National Health Interview Survey; 2012. Available at: 

http://www.cdc.gov/nchs/fastats/asthma.htm. Accessed December 24, 2015. 

2. Eder W, Ege MJ, von Mutius E. The asthma epidemic. N Engl J Med. 

2006;355:2226-2235. 

3. Stovner LJ, Hagen K, Jensen R, Katsarava Z, Lipton R, Scher A, Steiner T, 

Zwart JA. The global burden of headache: a documentation of headache 

prevalence and disability worldwide. Cephalagia. 2007;27:193-210 

4. Tucker GF Jr. Pulmonary migraine. Ann Otol Rhinol Laryngol. 1977;86(5 Pt 

1):671-676. 

5. Hayashi T. Asthma and migraine: is asthma a part of acephalgic migraine? A 

hypothesis.  Ann Allergy. 1988;60:374. 

6. Davey G, Sedgwick P, Maier W, Visick G, Strachan DP, Anderson HR.          

Association between migraine and asthma; matched case-control study. Br J 

Gen    Pract. 2002;52:723-727. 

7. Aamodt AH, Stovner LJ, Langhammer A, Hagen K, Zwart JA. Is headache 

related to asthma, hay fever, and chronic bronchitis? The Head-Hunt Study. 

Headache. 2007;47:204-212. 

8. Le H, Tfelt-Hansen P, Russel MB, Skytthe A, Kyvik KO, Olesen J. Co-

morbidity of migraine with somatic disease in a large population- based study.  

Cephalagia. 2011;31:43-64. 

9. Lateef TM, Cui L, Nelson KB, Nakamura EF, Merikangas KR. Physical 

comorbidity of migraine and other headaches in US adolescents. J Pediatr. 

2012;161:308-313. 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

10. Graif Y, Yigla M, Tov N, Kramer MR. Value of negative aeroallergen skin-

prick test result in the diagnosis of asthma in young adults: correlative study 

with metacholine challenge testing. Chest. 2002;122:821-825. 

11. Zhang X, Strassman AM, Burstein R, Levy D. Sensitization and activation of 

intracranial meningeal nociceptors by mast cell mediators. J Pharmacol Exp 

Ther. 2007;322:806-812. 

12. Levy D, Burstein R, Kainz V, Jakubowski M, Strassman AM. Mast cell 

degranulation activates a pain pathway underlying migraine headache. Pain. 

2007;130:166-176. 

13.  Martin VT, Fanning KM, Serrano D, Buse DC, Reed ML, Lipton RB. Asthma 

is a risk factor for new onset chronic migraine: results from the American 

migraine prevalence and prevention study.  Headache. 2016;56:118-131. 

14. Peng YH, Chen KF, Kao CH, Chen HJ, Hsia TC, Chen CH, Liao WC. Risk of 

migraine in patients with asthma: a nationwide cohort study. Medicine 

(Baltimore). 2016;95:e 2911 

15. Machluf Y, Farkash R, Fink D, Chaiter Y. Asthma severity and heterogeneity: 

Insights from prevalence trends and associated demographic variables and 

anthropometric indices among Israeli adolescents.  J Asthma.2017;5:1-11 

16. Shani M1, Band Y, Kidon MI, Segel MJ, Rosenberg R, Nakar S, Vinker S. 

The second generation and asthma: Prevalence of asthma among Israeli born 

children of Ethiopian origin. Respir Med. 2013;107:519-523 

17. Chaiter Y, Machluf Y, Pirogovsky A, Palma E, Yona A, Shohat T, Yitzak A, 

Tal O, Ash N. Quality control and quality assurance of medical committee 

performance in the Israel Defense Forces. Int J Health Care Qual Assur. 

2010;23:507-515.   



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

18. Guidelines for methacholine and exercise challenge testing 1999. Am J Respir 

Crit Care Med 2000;161:309-329. 

19. Peng YH, Chen KF, Liao WC, Hsia TC, Chen HJ, Yin MC, Ho WC.  

Association of migraine with asthma risk: a retrospective population-based 
 
cohort study. Clin Respir J. 2018;12:1030-1037. 

 

20. Kaleagasi H, Özgür E, Özge C, Özge A. Bronchial hyper-reactivity in 

migraine without aura: is it a new clue for inflammation? Headache. 

2011;51:426-431. 

21. Kelly WJ, Hudson I, Phelan PD, Pain MC, Olinsky A. Atopy in subjects with 

asthma followed to the age of 28 years. J Allergy Clin Immunol. 1990;85:548-

557. 

22. Bryant DH, Burns MW, Lazarus L. The correlation between skin test, 

bronchial provocation test and serum levels of IgE specific for common 

allergens in patients with asthma. Clin Allergy. 1975;5:145-157. 

23. Schreiber CP, Hutchinson S, Webster CJ, Ames M, Richardson MS, Powers 

C. Prevalence of migraine in patients with a history of self-reported or 

physician-diagnosed "sinus" headache. Arch Intern Med. 2004;164:1769-

1772. 

24. Eross E, Dodick D, Eross M. The sinus, allergy and migraine study. Headache. 

2007;47:213-224. 

25. Mehle ME, Kremer PS. Sinus CT scan findings in "sinus headache" 

migraineurs.  Headache. 2008;48:67-71. 

26. Kemper RHA, Meijler WJ, Korf J, Ter Horst GJ. Migraine and function of the 

immune system: a meta-analysis of clinical literature published between 1966 

and 1999. Cephalagia. 2001;21:549-557. 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

27. Meents JE, Neeb L, Reuter U. TRPV1 in migraine pathophysiology. Trends 

Mol Med. 2010;16:153-159. 

28. Jia Y, Lee LY. Role of TRPV receptors in respiratory diseases. Biochim 

Biophys Acta. 2007;1772:915-927. 

29. Weaber C, Moskowitz MA. Migraine as an inflammatory disorder Neurology. 

2005;64(10 suppl 2):S9-S15. 

30. Modena BD, Dazy K, White AA. Emerging concepts: mast cell involvement 

in allergic diseases. Transl Res. 2016;174;98-121. 

31. Theoharides TC, Donelan J, Kandere-Grzybowska K, Konstantinidou A. The 

role of mast cells in migraine pathophysiology.  Brain Res Brain Res Rev. 

2005;49:65-76. 

32. Levy D. Migraine pain, meningeal inflammation, and mast cells. Curr Pain 

Headache Rep. 2009;13:237-240. 

33. Georgin-Lavialle S, Gaillard R, Moura D, Hermine O.  Mastocytosis in 

adulthood and neouropsychiatric disorders. Transl Res. 2016;174:77-85. 

34. Aupiais C, Wanin S, Romanello S ,et al. Association between migraine and 

atopic diseases in childhood: a potential protective role of anti -allergic drugs. 

            Headache. 2017;57:612-624 

35. Buse DC, Manack A, Serrano D, Turkel C, Lipton RB. Sociodemographic and 

comorbidity profiles of chronic migraine and episodic migraine sufferers. J 

Neurol Neurosurg Psychiatry. 2010;81:428-432.  

  



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Table 1. Characteristics of the study participants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N (%) Variable 

 Gender 

47,124 (41.5) Female 

66,547 (58.5) Male 

 Residence 

56,727 (49.9)    Urban 

56,944 (50.1)    Rural 

 Origin 

18,032  (15.8)    Immigrant 

95,639  (84.2)    Israel-born 

 No. of siblings 

52,023  (45.8)    ≤3 

61,519  (54.2)    >3 

 Body mass index 

91,043 (80.1)    Normal 

4,556   (4.0)    Underweight 

11,750 (10.3)    Overweight 

6,322   (5.6)    Obese 

 Population group 

99,643 (87.7) Jews 

14,028 (12.3) non-Jews 
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Table 2.  The association of migraine with asthma, allergic rhinitis and patient 
characteristics (univariate analysis) 

 

P value 
Odds ratio, 

95% CI 
No migraine Migraine Variable 

    Asthma 

<0.0001 
2.17 (1.86-2.55) 4,407 (96.2) 174 (3.8)    Yes 

 - 107,144 (98.2) 1,946 (1.8)    No 

    Allergic rhinitis 

<0.0001 
4.04 (3.58- 4.56) 4,908 (93.7) 331 (6.3)   Yes 

 - 106,643 (98.3) 1,789 (1.7)    No 

    Gender 

<0.0001 
1.64 (1.50- 1.78) 45,991 (97.6) 1,133 (2.4)    Female 

 - 65,560 (98.5) 987 (1.5)    Male 

    Residence 

<0.0001 
1.89 (1.72-2.04) 55,350 (97.6) 1,377 (2.4)    Urban 

 - 56,201 (98.7) 743 (1.3)    Rural 

    Origin 

<0.0001 
2.27 (2.07- 2.50) 17,405 (96.5) 627 (3.5)    Immigrant 

 - 94,146 (98.4) 1,493 (1.6)    Israel-born 

    No. of siblings 

<0.001 
1.91 (1.75- 2.09) 50,756 (97.5) 1,304 (2.5)    ≤3 

 -  60,794 (98.7) 816 (1.3)    >3 

   Body mass index 

 
1 89,444 (98.2) 1,599 (1.8)    Normal 

<0.0001 1.26 (1.01-1.54) 4,456 (97.8) 100 (2.2)    Underweight 

<0.0001 1.31(1.15-1.49) 11,481 (97.7) 269 (2.3)    Overweight 

<0.0001 1.38(1.16- 1.63) 6,170 (97.6) 152 (2.4)    Obese 

    Population group 

0.30 0.93 (0.82-1.06) 97,800 (98.2)  Jews                        1,843 (1.8) 

  13,751 (98.0)  Non- Jews                  277 (2.0) 

     

 Data are presented as n (%)  
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Table 3. Factors associated with migraine on multivariable analysis 

Variable OR 95% CI P value 

Asthma 1.42 1.19 - 1.68 <0.0001 

Allergic rhinitis 3.18 2.80 - 3.63 <0.0001 

Female gender 1.58 1.45 - 1.73 <0.0001 

Immigrant 1.64 1.47 - 1.82 <0.0001 

Obese 1.39 1.17 - 1.64 <0.0001 

Overweight 1.26 1.11- 1.44 0.001 

<3 siblings  1.45 1.32 - 1.59 <0.0001 

Urban residence 1.75 1.59 - 1.92 <0.0001 

OR, odds ratio; CI, confidence interval 

 


