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RELAZIONE:  
 

Introduction  

Migraine is a clinical condition characterized by different multiphasic events as headache, 

photophobia and phonophobia (1). People who suffer of this disease represent 10% of global 

population, and it can occur at any age (2, 3). Different risk factors have been associated to 

migraine such as hypertension, dyslipidemia, and obesity (4). However, diabetes represents, 

albeit with few studies, one of the most debated risk factor with conflicting results. Some 

studies suggest that diabetes patients have a decreased migraine risk (5, 6). Other studies 

found insulin resistance and glucose concentration abnormalities in migraine patients (7, 8).   

Diabetes comorbidities, such as neuropathy, could be relevant for migraine development (9-

11). Further studies need to investigate the relationship between diabetes and migraine in the 

general population.   



The aim of this study is to examine whether diabetes is associated with migraine risk in a 

nationwide cohort study. 

 

Methods 

Eligible individuals were all citizen alive in Norway on 01/01/2004. We linked demographic 

information from the Norwegian National registry and the Norwegian National Education 

Database with prescription information from the Norwegian Prescription Database (NorPD) 

using the unique and personal national identification number. The NorPD includes complete 

information on prescriptions dispensed at Norwegian pharmacies since 2004. We used this 

information to generate a chronological prescription record for each individual over time. 

Further, we considered migraine and diabetes medications as proxy of disease; we defined 

type 1 diabetes (T1D) as people treated with at least 180DDD of insulin (ATC:A10A) without 

any other antidiabetic drugs, and type 2 diabetes (T2D) as those treated with oral antidiabetic 

agents (A10B) with or without concomitant insulin therapy. Further, we defined migraine 

patients who were treated with ergotamines (N02CA) or triptans (N02CC) during the follow-

up. In order to consider only incident cases, 2004 year was used as washout-period for both 

exposure and outcome. Each individual contributed with person time from 01/01/2005 until 

migraine onset, date of death, emigration or end of follow-up (31/12/2014), whichever occurs 

first. We categorized age in 5-year intervals and educational level in primary, secondary, 

undergraduate and graduate level. Multivariable models including age, sex and educational 

level, was performed using Cox proportional hazard regression model to calculate hazard 

ratios (HRs) with 95% confidence intervals (Cl) for the effect of T1D and T2D on migraine risk. 

The HRs were interpreted as Rate Ratio (RRs) 

The study has been approved by the Regional Committee for Medical and Health Research 

ethics (REK Vest).  

 

Results 

We identified 7,883 T1D patients and 93,600 T2D during follow-up. Individuals developing T1D 

were younger than individuals developing T2D at disease onset and had a lower educational 

level. The proportion of males and females were equally distributed in both groups (data not 

shown).  



We found that T1D was associated with a decreased migraine risk (RR 0.74; 95%Cl: 0.61-0.89) 

with 109 cases during of follow-up. A similar association was reported for T2D (RR 0.86; 95%Cl: 

0.80-0.92 – Table1) with 930 migraine events.  

The analysis stratified on sex showed differences between males and females for T1D, but the 

difference was not significant (p for effect modification=0.76). Analysis between T2D and 

migraine did not show any sex effect modification (p=0.36).   

 

Discussion and conclusion 

Our results showed a decreased risk of migraine events in diabetes patients. This suggests a 

possible role of diabetes or related medication in prevention of migraine events.   

This results are in line with some (5, 6) but not all (12), previous studies on association 

between diabetes and migraine risk. Two cross-sectional studies found a lower prevalence of 

migraine treatment in patients with diabetes (5) and in particular for T1D (6). Our study, 

including exposure and outcome over time, adds weight to these findings. To the best of our 

knowledge, this is the first cohort study on diabetes and the risk of migraine events.   

Diabetes comorbidities and treatment could be the key to understand the observed protective 

effect. Some comorbidities, such as neuropathy, may have a protective effect on migraine 

because the nerve damage could lead to a reduction of pain sensibility during a migraine 

attack (13). Additionally, a molecular study suggested a role of INSR gene in migraine event 

(14). The INSR gene, which encode a glucose sensitivity receptors expressed in different cell 

line including neurons; dysregulation of this receptors could affect the probability of new 

migraine attacks. Diabetes treatments affecting glucose blood level may thus prevent a 

receptor dysfunction with a consequently protective effect on migraine attack.  

In conclusion, we found that both T1D and T2D were associate with a decreased migraine risk. 

Further molecular and animal studies are needed to detect and confirm previous hypothesis 

on shared pathways between diabetes and migraine.  



Table 1: Hazard Risk (HR) for migraine occurrence in diabetes patients compared with general 
population. 
        

Diabetes   Users, n  Cases, n  HR (95Cl%)(a) 

 Type 1  7,883  109  0.74 (0.61-0.89) 

 Type 2  93,600  930  0.86 (0.80-0.92) 

Type 1: defined as those treated at least 180 DDD(Defined Daily Dose) of only insulin (A10A) 
Type 2: defined as those treated at least 180 DDD of oral antidiabetic drugs with or without concomitant insulin 
prescription 
(a) Hazard Risk adjusted for age (5 years interval), sex and educational level 
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